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Abstract 
In this thesis an aid financed attempt to transfer technical training know-
how in the form of consultancy support is described and analysed. 
Between 1992 and 1996 Swedish consultants acted as advisers during 
the establishment phase of the Aswan training centre. The primary aim 
of the centre was to supply the hydro power plants on the Nile with 
skilled staff. The general aim of the study was to describe, analyse and 
explain issues shaping the training at the centre and the influence of the 
consultants. The organisation of work at plants in Sweden and Egypt 
was investigated, as was the Swedish training centre where the consult
ants worked. Theories about development, aid and technology transfer 
are used to explore the theoretical base underpinning decisions to use 
aid resources in the form of consultancy services. Data was collected 
through participatory research during eight months. The empirical ana
lysis is inspired by Basil Bernstein's conceptual framework on the 
reconstruction of society, while the wider perspective relies on a world 
system theory. The findings reveal that a gap theory with a presumed 
trickle down effect justified the use of aid-resources. The use of con
sultants is explained by a market oriented approach, both in the Swe
dish aid authority and the Swedish training centre. In Sweden, the work 
was earned out by autonomous groups under market conditions with 
explicit time control. In Egypt, work was hierarchically organised with 
a plan economy system and strict control of material. In both countries 
the focus was on reliable production and optimal maintenance of equip
ment. In Egypt, creation of employment opportunities and staff social 
security was emphasised. Courtesy rules, the local staff's view of the 
consultants presence as a gift, the consultants view of themselves as 
salesmen and the contractual stipulation positioning them as advisers 
contributed to disguising inherent conflicts. Although the operational 
goals were reached, the training developed into a system where the local 
order of work was recreated. The findings indicate that dependency 
decreased regarding planning and implementation of training while it 
increased with respect to training equipment and learning material. 

Key words: transfer, training know-how, technology transfer, aid, 
consultancy services, participatory case study, hydro power. 
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CHAPTER 1 

BACKGROUND, AIM AND DISPOSITION 

Background 

The sign, about one meter long, half a meter wide and two inches thick 
was made out of a solid piece of Jacaranda with its surface polished and 
varnished so that it gleamed in the sunshine. It was secured with heavy 
French bolts to the white plastered wall, at a level to that of the forehead 
of an average sized man, just beside the entrance to the Camp Admin i
stration Buildin g. In the wood it was carved in Swedish with big, 
rough, bold capitals: "Dunka huvudet här! " - Bang your head here! 
Furthermore, the exact spot where the head could be banged, was 
indicated by a circle with a cross inside it. 

This sign was in the Swedish Camp in Bai Bang, some one hundred 
kilometres Northwest of Hanoi in the Province of Vinh Phu, Vietnam. 
The first time I saw the sign was in the beginning of May 1985 when 
the Bai Bang Pulp and Paper Mill - a large Swedish Aid Project - had 
progressed into the phase where the main effort was focused on the 
continuous production of pulp and paper and the work at the mill con
centrated on the operation and maintenance of technical equipment. I 
was newly employed at the project and worked there for one year as 
Communication Engineer and Vocational Teacher. 

At first glance the purpose of the sign was confusing. Its meaning 
was for me, as a newcomer, mysterious and concealed. But as time 
went by and the experiences from the daily work increased, it became 
more and more evident that there was a message hidden in that seem
ingly rude exhortation. A free interpretation of the message on the sign 
could be that if you, for some reason, are utterly confused, have diffi
culties in seeing any relations between causes and effects and thereby 
have developed an increased sense of absurdity, one possible method to 
clear your mind might be to bang your head against something hard. 
Perhaps, giving the brain s hock treatment could facili tate thinking in a 
new way, and thereby a better understanding of why things were the 
way they were. In the daily work at the project this feeling of absurdity 
sometimes developed, since being confused at work was, at the begin
ning, more a rule than an exception. I looked at the situation as trying to 
do one jigsaw puzzle with pieces from two different puzzles. 

My earlier experience of working in a foreign country was some ten 
years earlier when I was employed for three years as Communication 
Engineer in a mining company in West Africa. The reasons why I still 
was so confused by the sign in Vietnam were later revealed and partly 
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Chapter 1 

explained when the large differences between the two workplaces 
became evident. The mining company wa s a joint venture between an 
American and a Swedish company and the Liberian government. All 
important positions in the organisation were held by expatriates and the 
production aimed at maximum profitab ility. Although there was exten
sive training for the local staff the emphasis was on the short term 
perspective to increase the production. As a result the organisational 
features and the performance of the work were similar to that in the 
Swedish mines. Contrary to this market oriented system the aim of the 
entire Bai Bang project during the implementation phase was focused 
on training related to the production of paper and to adapt the organisa
tion of work to the Vietnamese traditions. The economical aspects were 
seen in a long term perspective and therefore not emphasised in the 
daily work or considered as secondary. 

Even though both the Vietnamese and the Swedish staff were aware 
of the differences in values and attitudes and tried to avoid situations 
likely to cause misunderstandings, things did, every now and then, go 
wrong. It became more and more evident that habits, rules and behav
iour, developed and rooted in another context seemed to have lost their 
validity. But at the same time, my interest grew as to why those situa
tions arose and how they could be explained. 

I became involved in the project described in this thesis in 1991. As 
in Vietnam this project also related to the transfer of technology. This 
time it was knowledge related to staff training in a training centre under 
development within the sector of energy production in hydro power 
plants. The transfer of knowledge was, similar to the pulp and paper 
mill project, from Sweden but this time the geographical location was 
Aswan in Upper Egypt. Of course there are large differences between 
the production of pulp and paper and the production of energy but there 
are also many similarities. Both types of production have continuous 
production and individual elements of the technical equipment are iden
tical. These circumstances are reflected in the organisational features as 
well as in training issues for the staff working with the operation and 
maintenance of the equipment. 
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Background, Aim and Disposition 

The Aswan Training Centre Project 

S t u d i e s Training at JTC Consultant 
support 

National Managers at 
need Hydro power training centres ^ 

\ Management 
Training \ » 

Centre \ 1 ATC staff / k \ \ /, 
"19851 I I I 11990l I I I 11993 

Figure 1. Chronological order of preceding studies, staff training activities and the 
establishment period of ATC with consultant sup port. 

The starting point of Aswan Training Centre (ATC) stems from 1983 
when a training needs analyses for the national energy production sector 
in Egypt was carried out. The major part of the energy produced in the 
country is supplied by plants using fossil fuels but the energy produced 
in the hydro power plants is also substantial and important. At this time 
nuclear power was a realistic future alternative and therefore of high 
interest. 

To meet the challenge of supplying the rapidly growing power sys
tem in Egypt with trained manpower, it was suggested in a report, 
based on an extensive investigation by the British Council (1983) to 
establish six training centres in different areas of Egypt. The purpose of 
the training centres was that the Egypt Electricity Authority (EEA) itse lf 
should be able to produce skilled staff in adequate numbers to operate 
the rapidly expanding and the increasingly complicated power system in 
Egypt. EEA is the government authority under the Ministry of Energy 
in which all types of energy production and transmission within the 
country were organised. Since all the hydro power plants o n the Nile 
within Egypt are located in Upper Egypt, it was logical to place a train
ing centre in this area. 

A year later a more detailed study was carried out in cooperation 
between EEA and SwedPowe r, a Swedish consultant company focus
ing on the specific training needs for the hydro power plants. Swedish 
consultants were thus involved in the feasibility study of the training 
centre proposed in the British Council report. SwedPower is a self 
financed consultant company owned by a consortium of Swedish com
panies and operating in the sector of energy production and 
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transmission. The major part of SwedPower is controlled by Vattenfall, 
the Swedish state company in the same sector and used as an 
intermediary company in various transactions involving projects 
abroad. As a result SwedPower administered quite a number of projects 
abroad. The annual report from SwedPower (1994) shows that the 
majority of the projects related to training were located in the developing 
countries. 

The report from SwedPower (1984) previously mentioned, pro
posed a location of the training centre in the neighbourhood of High 
Dam hydro power plant some kilometres south of Aswan. The intake of 
the training centre was suggested to be 100 trainees in ongoing training. 
Activities at the training centre would include a three year technical 
training for craftsmen, special courses for engineering graduates and 
special courses for plant employees. The study was financed by the 
Swedish Board of Investment and Technical Support (BITS), which 
was part of the Swedish International Development Agency SIDA. The 
arrangement was that EEA together with SwedPower applied for finan
cial support from BITS and at the same time presented the estimated 
costs. The contract wa s signed between EEA and SwedPower while 
BITS provided the financial support 

Three years later Swed Power was asked to make a more detailed 
proposal for the previously recommended training centre. This was 
done by three consultants from SwedPower, one of them a teacher from 
Jokkmokk Training Centre (JTC), and a group of engineers from EEA. 
The report from SwedPower (1987) includes a detailed plan of the 
training centre in the form of drawings for the buildings, lists of sug
gested machines, laboratory technical equipment, instruments and tools. 

The long term planning to provide the necessary competen ce for the 
future staff at the power plants was also included in the feasibility 
study. The training centre was scheduled to train young people in tech
niques related to hydro power production as a joint venture between 
EEA and the public secondary technical sc hool. The report from the 
feasibility study also proposed a curriculum and included lists of learn
ing material suitable for the technically oriented parts in the training. 
The short term perspective for training staff working at the plants was 
covered in an attached list briefly suggesting syllabi for 26 special 
courses. The training for the future staff at the centre was also 
addressed. The proposal was that it should include both technical 
aspects and the training of trainers. 

In March, 1990 SwedPower was approached by EEA with a request 
for support in the training of their training centre managers. 
SwedPower in turn asked JTC to perform the actual training. This six 
week long management training was mainly carried out in Jokkmokk. 
During that period the manager of JTC and the future manager in 
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Aswan developed a training plan for the future staff at the centre in 
Aswan. The financial aspect wa s solved in the same way as in the 
previous feasibility study. Representatives from EEA and SwedPower 
approached BITS for support presenting a time schedule and the finan
cial support required. 

The second part of the staff training was carried out during May and 
June, 1991. The participants were future managers and administrators 
at Aswan Training centre. The training focused on organisational and 
administrative issues within the various tasks as managers of training 
centres. This was the first time I came into contact with the staff from 
Aswan when I lectured on technical training. 

The cooperation between the two managers of the centres was 
extended during this second part of the training in Jokkmokk. This 
resulted in a joint plan, written in August 1991, for consultant support 
during the implementation phase at the centre in Aswan. As before the 
plan was presented to BITS with a request for financial support for the 
consultants' salaries and travel expenses and some minor part of the 
learning material during the impleme ntation phase at the training centre 
in Aswan. 

The third and final part of the training in Jokkmokk, with training of 
the future teachers at the centre now under construction in A swan, was 
carried out during May, June and July 1992 and consisted of training in 
both technical and training aspects. I was responsible for the training 
focused on training methodology. It was at the end of this period that I 
asked the Egyptian staff manager and the manager of JTC about the 
possibility to participate in the work in Aswan as a consultant in training 
methodology at the same time as I followed the project as a researcher. 
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Consultant Support 

The diagram below depicts the different activities in chronological order 
including my participatory periods. 

Figure 2. The consultant support during the establishment period of ATC with 

BITS agreed to finance the proposed project with consultant s upport 
during the implementation phase at the Aswan training centre. The 
contract was formally signed at the end of October 1992 by a represen
tative from the Ministry of Energy and the Swedish Ambassador in 
Cairo. The contract placed responsibility for the managerial aspects on 
the Swedish side on SwedPower and assigned the handling of the 
operational tasks to JTC. The contract stipulated a total number of 90 
man months during a period of three years. The civil construction and 
the furnishing of the centre was financed by EEA, while the equipment 
in the centre was paid for with a loan from the World Bank. 

This project was only one among many projects in developing coun
tries where SwedPo wer had JTC under contract to handle the opera
tional aspects. The bulk of these projects were related to training issues 
within operation and maintenance of hydro power production. 

My earlier suggestion to participate in the project was accepted by 
both managers and a contract was set up between JTC and the Institu
tion of Vocational Teacher Education at the University of Umeå. In the 
contract it was stated that the time of my input should be divided into 
two periods, each four months long. This time was later changed , so 
that when the project was completed I had participated during eight 
months, divided into six occasions. The first two periods were two 
months long and the remaining four periods were one month long each. 
My formal tasks in Aswan, stated in the contract between Jokkmokk 
Training Centre and the Vocational Teacher Training Institution, were to 

™ My periods at the project 

Staff moving Contract F.xterafedneriod 
into the centre finished Contract 

signed 
Consultants 

airives 
courses 

occurrences marked. 
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participate in development of syllabuses and learning material and 
advise school administration and teachers during the planning of 
training. 

Thus I became a consultant at the project with the explicit tasks to 
advise, help and supp ort specifically when questions arose concerning 
training methodology and promotion of hands-on competencies for the 
acquisition of useful skills and knowledge. 

At the end of October, 1992 I arrived in Aswan together with the 
manager of JTC, one teacher from the same centre and the manager of 
the Training division at SwedPower to start up the project. The contract 
between SwedPower and EEA was signed in November when we 
already had started our work. I looked at the work in Aswan as an 
opportunity to determine whether some more pieces of the old puzzle 
would fall into place. The frames of the puzzle in the f orm of "know-
how" export aimed at operation and maintenance of technical equipment 
had large similarities to my earlier experiences from Vietnam. I knew all 
the consultants from Jokkmokk and I was going to work and live with 
them. I had met the manager and all the teaching staff at the future 
centre during their training in Jokkmokk. I was a full member of the 
joint work team taking part in a development work. As a researcher I 
kept my mind on the previously developed curiosity. I wondered if 
similar unexpected incidents would occur in this project and if they did 
occur would it be possible to find plausible explanations without bang
ing my head against something hard. 

Model of the Relations between the Actors 

The ATC project can also be described as a theatre production where the 
hydro power plants on the Luleå River and the River Nile form the 
background. Although the equipment in the plants is partly from differ
ent manufacturers, they are almost identical in construction principles 
and the level of technology. All the plants in both of the rivers are 
owned and run by the states of Sweden and Egypt respectively. Both 
states had set up organisations with the primary task to produce the 
maximum amount of energy with the highest quality possible. To fulfil 
this task there were specialised staff who worked with the operation and 
maintenance of the technical equipment. 

Both the organisation in Sweden and Egypt had an internal training 
function. This function focused on the training of the existing and 
future staff in the specific technical competencies for operation and 
maintenance of the plants. In Sweden the training was carried out in a 
specific non formal training centre, while in Egypt it was organised as 
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in-plant training with lecturing combined with experience gained during 
the daily work. 

When the curtain of the play rises, EE A, with support from the 
Swedish consultants, was going to change their form of training to be 
more similar to the training at JTC. On the stage, where this work is 
performed, the actors form two clearly recognisable groups. One is 
comprised of the staff at the future training centre in Aswan and con
sists of engineers and technicians with extensive experience from w ork 
in the power plants on the River Nile. The other group are the consult
ants, teaching staff from JTC with experience from working at the 
power plants on the Luleå River and teaching at their centre as well as 
experience from other projects abroad. The two groups share their 
professional pride and are aware of their crucial tasks in their work in 
supplying their respective societies with energy. Those individuals are 
the main act ors. From time to time guest actors also perform on the 
stage, I consider myself as one of those. 

The play the actors perform is formally staged by the Terms of Ref
erence and Scope of Services in the contract set up between the 
Swedish consultant company and the Egypt Electrici ty Authority. But 
forces also reach out from the surrounding work organisation and its 
history and influence events to a large extent. The music, barely audible 
even inside the plants is deep, monotonous and powerful. It is played 
by The Nile and arises when its streaming water rotates the large stain
less steel turbines hidden in the construction deep below the surface of 
its water. 

Although quite a lot of work, such as the construction of the stage, 
collection of the accessories and the rehearsals had been going on for 
some time, the theatrical review above focuses on the time in Aswan 
between October 1992 to June 1996. 

Gradually Expanding Perspective 

At the beginning of my study, at the end of 1992, my efforts were 
focused on collecting data about issues effecting the work shared by 
both the consultants and the staff at ATC. The focus expanded when I 
realised that in order to explain the emerging findings the features of the 
companies' surrounding work organisations, from where the respec
tive groups' attitudes and values about work were shaped, also had to 
be described. The perspective gradually widened even more during the 
later phases. At firs t when considering how the activities of centres 
such as JTC and their consultancy services could be explained, and later 
when the aid directed to the infrastructure systems in the form of con
sultancy su pport was explored. Finally the perspective took a global 
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perspective when I viewed what I had studied from a world system 
perspective, whether it increased or decreased the dependency on the 
industrialised part of the world. During the participato ry period I found 
the altering perspectiv es problematic or rather confusing because they 
were interrelated with each other and difficult to keep apart. However, 
viewed in retrospect, I maintain that the aim has remained the same 
whereas focus has expanded. 

Aim of Thesis 

The main aim of this thesis is to explore issues shaping the training 
features at Aswan training centre and the impact of the involvement of 
consultant in the pro ject. Related to this my study sets out to analyse 
and explain what issues, in the cooperation between the local staff and 
the consultants, were problematic and how this challenge was met. 

In a wider perspective the following questions are explored: 
• What development theory underpins the decision to allocate 

resources to the transfer of technical training know-how? Why were 
the resources used in the form of consultancy services? 

• Does aid-financed transfer, as in the study presented here, directed to 
training issues of technical equipment in a society's infrastructure, 
reduce the recipient's dependency on the donor country? 

The Disposition of this Thesis 

The theoretical framework of my study builds on the key concepts; 
development, aid, technology transfer and training know-how. These 
concepts are elaborated on in the following chapter. Because data col
lection of the empirical section takes the form of participatory research, 
issues related to this specific method are described in chapter three. The 
analytical concepts, influencing the outcome, are thoroughly described 
in chapter four. 

The empirical section, chapter five to nine, gradually focuses on the 
training at the centre in As wan. Chapter five begins with a description 
of the organisation from where the consultants had gained the major 
part of their work experience. One part of this chapter elaborates on the 
emergence of training centres such as JTC from the perspective of 
technology development and organisational changes. Chapter six 
describes the work organisation in one of the plants in Aswan from 
where the local staff at ATC had gained their work experience. In 
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chapter seven we step into the developing training centre, its buildings 
and organisation. The same chapter also includes a description of the 
actors and their relations as well as external influences on their common 
work. A final part is a description of the weekly meetings, the place 
where the pedagogical discourse was captured. 

In chapter eight, the focus of my study, the features of the training 
carried out at the centre and issues shaping this feature are described. In 
chapter nine, the last in the empirical section, three themes are followed 
throughout the period of consultant support. Each of them is an exam
ple where the consultants' attempts to alter the organisation and training 
were met by resistance from the local staff. It also comprises a 
description of how the use of computers were adapted to the division of 
work at the centre. 

In chapter ten a summary of the findings is presented. It begins with 
focus on the training and the relations between the consultants and the 
local staff . The perspective gradually expa nds when aid consultants' 
role in general and especially in training and how the aid resources 
contributed to influence dependency with a world system perspective is 
elaborated on. As a final, more free-standing part I present my own idea 
about an alternative or supplementa ry form of aid financed transfer of 
technology training know-how. 
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CHAPTER 2 

THEORETICAL FRAMEWORK 

When studying the literature related to technology transfer to the devel
oping countries, it is astonishing that so much research has been 
undertaken to describe, explain and understand obstacles for such a 
transfer to take place. The astonishment increases when considering that 
research related to these issues is only a small part of the wider research 
area about the inequality in the world. 

Research in the field is carried out by sociological, educational, eco
nomical, political and technological researchers within the universities. 
In addition, a number of national and international authorities, institu
tions and organisations carry out research, often financed by bilateral 
and international aid resources . The research approaches vary widely. 
There are studies comparing different countries, while others set out to 
find a lowest common denominator through studies of a few branches 
in a number of countries. Part of the research focuses on the national 
education system while others concentrate on branch or company lev
els. Furthermore, part of the research has a quantitative approach with 
the analyses based o n large statistical samplings, others are qualitative 
in nature describing, analysing and interpreting specific phenomena. 
One obstacle to find research similar to my study is that much of the 
published literature relies on data gathered from a number of case stud
ies or is a distillation of the authors' long experience in the field. 

Compelled by the overwhelming sources, I have chosen to frame 
this theoretical framework by focusing on some selected concepts and 
how they are used or defined by different sources representing different 
perspectives. For obvious reason many of the sources focus on 
Swedish bilateral aid directed to technology transfer. 

Besides transfer of training k now-how, the concepts dev elopment, 
aid and technology transfer are the most central, in my opinion. Devel
opment is central because it embodies ideas about changes. Aid is 
significant because without the notion of aid and the resources it 
provided the establishment of ATC would probably have been 
implemented in a different way. Technology transfer is important 
because the training at the centre in Aswan was aimed at know-how 
related to technology that had already been partly transferred in the form 
of the equipment supplied to the plants. 

I have found that when these concepts are combined and elaborated 
on it is like sorting out a huge skein. The concepts are embedded and 
intertwined to a considerable degree. Furthermore, as will be shown, 
there is diverging notions about them among the sources . However, I 
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maintain that some kind of order between them can be found, at least 
when utilised to explore my study presented here. I argue that the 
notion of development; as an idea and aid; as its means interact with 
each other and penetrate the others. Even if both technology transfer 
and training know-how carries embodied ideologies they are activity 
oriented and, in my study, the latter can be said to be a part or a result 
of the former. 

Before the concepts are elaborated on more in depth, research related 
to the field and representing two perspectives is presented. To show the 
large variation I have chosen examples focusing on a national or branch 
perspective of education and training, and other research focusing spe
cific phenomena. 

Research Related to Aid Supported Technology 
Development 

Research on aid supported technology development in the developing 
countries takes, in my opinion, two main perspectives. One i s a macro 
perspective with the focal point on national states and their role in this 
development where the research sets o ut to capture the impact of aid. 
The other takes a micro perspective while investigating the technology 
development, either when growing out of peoples' needs, initiated from 
outside or only vaguely related to the state, or originating from within 
an organisation. It is hardly possible to pinpoint any research frontiers, 
what can be done is more to search for trends concerning what issues 
the discourse is focused on at the moment. There is also the problem of 
positioning every study in either a macro or micro perspective. The 
boundaries are often blurred because when the authors present their 
findings and conclusions, they mostly shift toward a macro perspective. 

One example of research with a macro perspective is presented by 
Fägerlind and Saha (1989) in their st udy about the relation between 
education and national development. They argue that education plays a 
crucial role in national develop ment and is at the cro ss road where the 
political, socio-cultural and economic sectors of the society are brought 
together. But they also claim that education alone is not sufficient for 
national development because the relations between the political, eco
nomic and socio-cultural sectors within a society are dialect ic and thus 
all affect development. Daun (1995) uses a similar model but replaces 
Fägerlind and Saha's concepts with the metaphor of state, civil and 
production arena respectively. By including the world-system in the 
model he indicates it's interrelation with national development. He 
claims that in the future the production arena will require a minority of 
people with skills in advanced technology and a larger portion with 
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polyvalent skills as well as a portion prepared for unemployment or 
self-employment. 

Gustavsson (1987), investigates the relation between vocational 
schools and work in Zimbabwe and Botswana. The study has an out
sider's perspective but with the researcher's earlier experience from a 
senior position in the formal education sector in the r egion. The thesis 
describes and analyses four productive work programmes in upper 
primary and lower secondary schools in the two countries mentioned. 
The study focuses on formal education but with reduced institutionali-
sation, a less chronologically structured curriculum and a reduced 
hierarchy between the teachers and students. Thereby it can be posi
tioned on the boundary between formal and non-formal education. The 
findings suggest that schools can play a role as agents of change, 
particularly when there is consensus among influential interest groups 
about the need to impart a new ideology about work and work organi
sation and/or when the state is weak and there is uncertainty about the 
future social organisation of work in the society. 

The process of late industrialism and technolo gical "catching up" in 
the telecommunication field in three developing countries is reported by 
Göransson (1993). His study has a macro level perspective where 
comparisons are made between nations despite its focus on one branch. 
The focus is on why the performances of industries have varied so 
much between developing countries under apparently similar condi
tions. One conclusion is that the government policy is a key factor and 
that failure to build up a competitive equipment industry can be traced 
back to social, economic and political environments in which the effort 
has taken place. Another conclusion is that the three countries under 
study had made considerable progress in quantitative terms to promote 
telecommunications because they were almost self-sufficient in equip
ment related to their national need for switching and network 
equipment. 

Najmabadi and Lall (1995), also with a macro perspective, assess 
the impact of the World Bank's lending for industrial technology devel
opment on the industrial sector in five different b orrowing countries. 
Like Göransson, they found that the impact of a technology project 
depends on the existence of a clearly defined and articulate d technology 
strategy from the government. They point out that incentive framework 
in form of a sound macroeconomics setting, liberal trade, industrial and 
technology policies, plays a decisive role in promoting industrial tech
nology development. 

As can be seen there are converging results from the studies 
presented above showing that the role of the state is important but not 
enough for development to take place. One study concludes that educa
tion is important but not enough for national development, while 
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another stud y shows that the government policy and support of it's 
infrastructure is important but not enough for development. On the 
other hand, as one study concludes, new policies can be implemented if 
supported by local influentia l groups in a situation where the state is 
weak. 

An example where a micro perspective is applied is presented by 
Linde (1987). He carried out a number of case studies on aid supported 
formal vocational technical education institutions in Tanzania. Although 
the methodology for data gathering are qualitative, it is not a participa
tory and ins ider view. In a similar way as in my study, Swedish or 
other foreign experts were involved in most of the cases he studied, but 
a number of unsupported institutions were also investigated. The expa
triates in the aid supported centres mostly worked in a combined 
function of supervisors and technical teachers. They were employed by 
SIDA or some other donor agency and thereby held different roles 
compared to the consultants in my study. Linde says that the aid 
supported centres followed the curriculum more closely and that 
training focused on modern technology while the unsupported schools, 
due to economical reasons, carried out training more in the traditional 
technology used in the society and were more involved in project work 
outside the schools. 

Fluitman (1989) reports from twelve case studies on ILO sponsored 
projects in urban areas informal sec tor. He concludes that compared to 
training in the formal sector training in the informal sector is character
ised by very close connection to production, a distinct target group 
approach and an unconventional delivery for immediate results. 
Furthermore h e remarks that training in this sector does not need so 
much training material but skilled workers as trainers. 

Another example of research, also qualitative in nature and with a 
micro perspective, is presented by King (1995). His work relates 
closely to E nos' (1991) notion about technology capability building in 
the primary sector and the importance of a common purpose. King's 
study is a longitudinal investigation of the Jua Kali system in Kenya. 
The Jua Kali system is production in the informal economic sector 
comprising of a mixture between employmen t and self-employment in 
micro enterprises. In this study the growth of an informal small scale 
technology industry is described. One paradox King mentions is that 
this development seems to have occurred independently of changes in 
national education and training provision. It can be noted here that King 
moves to a macro level and challenges findings stating that the role of 
the state is important. He also remarks that the pace of technological 
change has been quite rapid within the informal sector and mostly in the 
manufacture of high quality furniture and the metal industry producing 
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items earlier made at specific government operated industries or 
imported. 

To sum up, the micro perspective tries to capture values, attitudes 
and habits and to ascertain whether they support or oppose technology 
development. Like Eno's (1991) I believe that a common purpose is 
crucial for technology capab ility building. He claims that the struggle 
between different groups in a society for autonomy or to keep privileges 
is a hindrance for equality and for changes to take place. 

My opinion is that the macro and micro perspectives supplement 
each other. When investigations are carried out about the inequality 
situation in the world and means to solve them both perspectives are 
used to find factors facilitating development or making it more difficult. 
While research with a macro perspective looks for the structures i n a 
society the micro perspective looks for values and attitudes among this 
society's population. 

I consider my study, in its empirical part, to have a micro perspective 
where values, attitudes and habits are captured. In other parts, where 
aid and consultancy support are elaborated on it takes a macro perspec
tive. 

Theories on Development and Aid 

The aim of presenting competing theories below about the inequality in 
the world and means to solve these problems is not to prove or disprove 
any of them. My intention here is rather to make them more explicit. 
The underpinning theory supplying the arguments to that aid resources 
were utilised at the particular project described in this thesis is presented 
in the last chapter. 

As will be shown there is no consensus about the notion of devel
opment and consequently the concept of developing country is under 
debate. Neither is there agreement about the concepts of transfer nor 
technology, and even less so when all these concepts are used together. 

A history of ideas perspective of modernity and technology is pre
sented by Liedman (1997). He says that the concept of modernity 
comprises the development process of the modern society, beginning in 
the medieval Europe and expressed in trade, urbanisation, scientific and 
political thinking, technology, art, philosophy and so forth. Modernity 
also implies a break with the traditional soc iety formed more by relig
ious beliefs. Modernity relates to the increasing knowledge in the 
natural sciences. The positive attitudes toward the promises of the natu
ral sciences can be explained by the belief that human beings can 
influence their own future in a desirable w ay. He maintains that this 
explains the positive attitude toward development. Von Wright (1993) 
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raises a finger of warning to the optimistic beliefs in modernism and 
points out its dangerous potentials. He discusses the appearances of the 
peculiar alliance between craftsmanship and the natural sciences called 
technology and maintains that it has changed manual work and made 
industry and the modern forms of life possible. He questions the 
responsibility taken by the natural scientists for the effects of their 
advances in knowledge. He maintains that there is an absence of moral 
or ethic considerations and that the search for knowledge is seen as an 
end in itself. 

The notion of development is not just a set of ideas. It might also 
imply different levels of development existing in different parts of the 
world. When elaborating on the relation between national developm ent 
and education Fägerlind and Saha (1989) argue that the notion of 
national development has been understood as a change in a desirable 
direction and encompassing many different dimensions. They analyse 
the development concept from three dimensions. One is an increasing 
efficiency of the production system in a society, a second is the satis
faction of basic needs in the society and the last one concerns 
domination and power and thereby relates to the levels of decision
making and participatin g processes when scarce resources are shared. 
They present four models which they maintain subsume the most past 
and present theories about the relation between time and development. 
They claim that those theories continue to influence current thinking and 
planning among laymen, scientists and politicians about past changes 
and future directions of the world. The first model is the classical cycli
cal model of development as ever-repeating cycles of growth and decay 
of all material things, including nations and civilisations. The second 
model is, according to them, the Christianity model where development 
is represented as one single circle bow, starting with the creation of the 
world and heading towards a major catastrophe. The third model, as 
also described by Liedman (1997), is a single straight constantly 
increasing development with no end. They point out that it is an 
optimistic view of development as a never ending progressive move
ment based o n a faith in mankind. The last model they describe is a 
combination of the first and third model where development is viewed 
as a wave, constantly moving upwards but with temporary rise s and 
falls. 

In a similar way Smekal (1991) says that the concept of development 
is under debate. He refers to Weber's theories when arguing that capi
talism developed because of the Lutheran influenced economic 
rationalism and the disciplined work force whose motives to fulfil their 
worldly duties is the central prime mover. He says that the concept of 
modern can be divided into three parts because modernisation can mean 
the development of social structures in a society, the change from an 
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agricultural to an industrialised society or strategies used to transform 
the developing countries to be more like the western industrialised 
societies. He points out that research related to the developing countries 
started at the beginning of the fifties, and that changes from an agricul
tural to the modern industrialised consumer society were, at that time, 
almost taken for granted. Another important issue was the positive atti
tudes and prevailing beliefs that aid was the solution to increase the 
material prosperity for the recipients. While Fägerlind and Saha point 
out the notion of national development as changes in a desirable direc
tion Smekal points to the undesirable side of development. He says that 
the industrialised countries have succeeded in meeting the material 
needs of the inhabitants, non-materi al needs, on the other hand, have 
only been partially satisfied. 

Smekal further elaborates on alternative models of how development 
should be best achieved. He concludes that there are three types of 
development theories; those advocating a development following the 
capitalistic model, those prescribing a modified capitalistic model and 
finally those that reject the capitalistic model. Briefly, the capitalistic 
model, related to the political right wing and neo-liberalism, claims that 
the problems are caused by the inadequacy of internal prerequisites in 
the developing countries and that the prototype for imitation is the 
development of the western world. The solution i s to free the market 
forces and encourage private initiatives and private enterprises at the 
same time as the role of the state is reduced. According to Smekal 
intrinsic to the capitalistic model is the so called gap-theory, assuming 
that something is missing in the developing countries (e.g. capital, 
modern attitudes or technical knowledge). Furthermore, the theory 
assumes that what is missing can be transferred from the industrialised 
part of the world. One advantage claimed is that the modern technology 
is already available and that the lack of knowledge can be bridged with 
education and training. 

The modified capitalistic model is related more to liberal ideologies, 
also with an implicit gap-theory. This model states that the problems are 
also partly caused by the relation between the western industrialised 
countries and the developing countries. Its supporters advocate that the 
solutions are possible within the present framework by the encroach
ments and correction s of the international trade. Further, that the state 
government and central planning of the economy are important compo
nents supplementing and creating opportunities for a free market in the 
future. Theories rejecting the capitalistic model, often under the name of 
structuralists, mainta in that differences between the industrialised and 
developing countries has developed during the process when the indus
trialised part of the world was shaped. The solution is a radical change 
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of the political system in the developing countries with different criteria 
for profitability than is the case today. 
The world system theories, based on the ideas of Frank (1967), Hettne 
(1992) and Amin (1996) claim that a world perspective must be taken 
when analyses are made. They maintain that prevailing ine qualities are 
better explained by the relations with embedded dependencies and 
dominance within the entire world system. According to these theories 
continued dependency is created by strong global metropolises dicta ting 
conditions for weaker satellites and that this dependency hampers 
genuine development at the periphery. 

A historical perspective of aid practices reveals that often the solution 
to the problems in the developing countries are related to the prevailin g 
theories within the donor countries themselves. The strategies advo
cated by the donor countries appear to resemble how their own society 
tries to solve similar problems . Cedergren (1997) says that during the 
past decades it can be noted that assumptions concerning how develop
ment is created at any given time has been amazingly similar among 
most of the donors as well as the recipients. An examples is that the 
USA advocates a neo-liberal theory with little control from the state and 
the assumption that human rights a nd the market forces best solve the 
problems while the USSR acted according to the structuralistic theories 
with large state control and planned ec onomy. The Scandinavian coun
tries, in turn, are spokesmen for the welfare state with a mixture of 
these two approaches. With the disintegration of the USSR, leaving the 
USA as the only super power, the Uberai theories have evidently gained 
the high ground, visible in the stronger role of the World Bank and 
IMF. The Swedish economic crises with a dismounting of the welfare 
system during the nineties is reflected not only in the reduction of the 
aid from a 1 to 0.7 % of the GNP, but also in the aid policy moving 
towards a more neo-liberal direction. Wilken and Fahlén (1990) state 
that the Swedish aid has been an international dimension of the national 
striving for equality. They further claim that the neutrality between the 
super powers and the lack of a colonial heritage has given Sweden an 
increased credibility and the possibility to work on behalf of democracy 
and independence. 

The concept of Globalisation is commonly used today. Schölte 
(1997) presents a number of definitions, from globalisation as proc
esses by which the people of the world are incorporated into a single 
global society, to globalisation as nothing el se than what previously 
was called colonisation. He says that, although it is hard to determine a 
specific moment, globalisation became fully fledged during the sixties, 
when the phrase "global village" was coined. He maintains that the 
main manifestations of globalisation are communication, organisations, 
ecological production and military systems. Furthermore, there are at 
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present indications that our children will experience globalisation even 
more intensively than we currently do. 
Due to the fact that globalisation, according to McGrew (1997), affects 
the view of the world it also affects our view of nation-states and 
thereby how aid is directed and transferred between states. He elabo
rates on the concept of globalisation and raises questions about global 
solidarity. These questions concern; who should share in the solidarity? 
What should be the target of solidarity inputs? By what means should 
global solidarity be achieved? What is the goal of global solidarity? 

The researcher discussing not only alternative models of capitalism 
but also means to achieve them and in my opinion taking the broadest 
perspective is Samir Amin (1998). He states that the polarisation of the 
world up to World War Two is explained by the creation of the national 
state, the merchantilistic system prevailing before the industrial revolu
tion and the development of industry. He further points out that the 
deepening of globalisation after World War Two depended on the 
simultaneous erosion of the previously mentioned, the unequal and 
uneven industrialisation of the peripheries and the national production 
systems. He maintains that at present the post-war equilibrium has 
collapsed. An important issue in his critique of the present system is 
when the countries compete in the world market the centres or metropo
lis use five monopolies, where technology is the first, which when 
taken as a whole, define the framework within which the law of 
globalisation operates. He states: 

"What results is a new hierarchy, more unequal than ever 
before, in the distribution of income on a world scale, 
subordinating the industry of the periph eries and reduc ing them 
to the role of subcontracting" (Ibid. p. 5). 

To sum up, in spite of aspects of the world system theories, it is evident 
that theories related to developing and developed countries depend on 
prevailing convictions about the causes of development and what steps 
are taken to achieve it. The two fundamental approaches are whether the 
problems of underdevelopment are caused by internal factors within the 
countries or unequal relations and dominance primarily by industrial 
countries. Somewhere between these two viewpoints are theories 
claiming that the problems exist because of the unequal power relation 
between the developing and the industrialised world. In addition there 
are within these theories competing theorie s concerning whether desir
able changes are to take place in consensus or through conflicts. 
Depending on the prevailing theories, different strategies arise pivoting 
on the assumptions about the relation between the state and the market 
forces. Once again, there are two fundamentalist views, one claims that 
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the state should interfere and direct development to a large extent, while 
the other maintains that the market forces should be left loose. As stated 
earlier there is also the middle stand claiming that the state should partly 
direct the desired development. The question is how a balance could be 
found between a growing globalisation of the economy and the reduced 
power of the nation state. 

Notions on Technology Transfer 

As stated before, the concepts technology and transfer are quite interre
lated. I begin by elaborating on the notions of technology and transfer 
by themselves and later address them as a combined entity. However, at 
the same time we can see how the idea of development and aid as its 
means penetrate them. 

Liedman (1997) claims that technology relates to the natural sciences 
and is the symbol of modernity and fully concretises the modern society 
because it is both useful and modern. Furthermore, the technology, or 
the promises of the future technical inventions, are very attractive 
because a new technical invention increases the expectations of future 
technical development, hopefully capable of solving problems caused 
by earlier inventions. He also points out that technology is only a tool to 
create a desirable stage and not an end in itself. He remarks that ration
ality extirpates the beliefs in witchcraft at the same time as the beliefs in 
guardian angels are crushed. Giroux (1996) uses a similar metaphor 
when saying that a definition of modernity points to the progressive 
differentiation and rationalism of the social world through the process 
of economic growth and administrative rationalism. Furthermo re, the 
notion of modernism is a view of individual and collective identity in 
which historical memory is perceived as a linear process. He also 
maintains that modernity has a notion of the Euro-centric culture as a 
central dominating power legitimated by knowledge. 

I agree when Shahnavaz (1991) emphasises, based on long experi
ence, that technology is not just a question of the physical product but 
that it incorporates technique, knowledge , organisation of the produc
tion and the product itself. Technique is the instrument of labour, 
materials and the way they are brought into function by labour in the 
work process. Shahnavaz divides technology knowledge into three 
fundamental categories: applied science, skills and intuition. He points 
out that in order for technique and skills to be productive they have to 
be organised and that the features of this organisation will depend on 
socio-economic fac tors. He says that in general, technology can be 
categorised as hardware and software. Hardware is capital goods, 
machinery, ancillaries, buildings, civil works and materials. Software 
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includes information, planning, organisation, management, education, 
training and skilled labour. 
When elaborating on the concept of technology Al-Obaidi (1993) 
researching on management considerations within a multinational 
machine company also maintains that it is a composite phenomenon and 
encloses applied knowledge in physical objects, such as machines and 
the skills and intellectual processes embodied in human beings, mani
fested in such activities as operation and maintenance of those 
machines. When reporting research related to the telecommunication 
industry in three developing countries Göransson (1993) highlights 
both efficiency and changes . He says that there are two dimensions of 
technology capability. One concerns the efficient use of particular 
equipment and the other concerns the responsiveness to changing tech
nological and organisational requirements. 

Najmabadi and Lall (1995) in their World Bank evaluation study 
maintain that the content of industrial technology development varies 
according to the level of development. Like Göransson they emphasise 
efficiency but also competition. They say that in most developing coun
tries it means the ability to become more efficient and competitive in the 
technologies they have imported across a range of manufacturing activi
ties. They define technology as: 

"Technology may best be thought of as the available knowledge, 
the stock of ideas, or the set of recipes available to combine and 
transform material factors of production, such as land, labour, 
and capital into output" (Ibid. p. 107). 

They further point out that in practice it means that the technological 
progress can be inventions resulting in new products or improvements 
of existing technology resulting in a more efficient production. 

When reporting ILO financed research on technology development in 
the southern part of Africa Enos (1991) uses the concept technological 
capability. He maintains that there are three fundamental components in 
the concept; The individual constituents, their organisation and their 
purpose. The first one resides in individuals with the inclination, train
ing and experience which enable them to cope with certain portions of 
technologically useful knowledge. The second is the institution within 
which individuals with different talents and know- how are assembled. 
He calls it the umbrella under whose protective ribs the skilled and 
experienced individuals take shelter. The third component in 
technological capability is the common purpose. Enos clarifies that 
having a common purpose does not imply any particular objective. It 
can be singular or multi-dimensional, immediate or distant, self-enrich-
ing or for the common good. He further points out that technological 
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capability within the primary sector in the developing countries is 
undervalued. By primary sector he means the traditional economic 
sector comprised of farmers, fishermen, forestry workers and so on. 
Furthermore he claims that technological capability can be created 
within the primary sector unless it comes into conflict with specific 
interests of influential local members. He maintains that this hindrance 
can be bypassed if the capacity building is supported by a state govern
ment. 

A common definition of transfer is, according to Lindqvist (1991), 
the movement of a technology from one country to another or from one 
industry or application to another. He says that this definition covers 
three different phenomena. One is from the industrialised countries to 
developing nations, the other is between industrialised nations and the 
third from one industry to another within a nation. Other forms of trans
fer mentioned by Silvennoinen (1996) are within a company fro m its 
research laboratories to industry application or, as described by 
Jassawalla (1996), from a company's research and development 
department to the shop floor. 

But it is not only the notion of transfer that varies, it is also its form. 
Al Obaidi (1993) points out that transfer to the developing countries can 
be implemented in a number of modes. He carried out five case studies 
within one company where technology was transferred to five different 
developing countries. His study focuses on management considerations 
when decisions were taken to enter foreign markets and comprised 
different modes of transfer, from licensing, joint ventures to key ready 
factories. 

Yet another mode of transfer, as evaluated by Aguirre and Tebicke 
(1990), is support given by UN-research institutions to policy and 
planning issues related to technology. Furthermore, in the present 
development work sponsored by EU-resources and directed toward the 
former socialist countries in eastern Europe, the concept transfer is 
changed to transition. Transition is a changed form of organisation 
depending on conversion from planned to a market economy excluding 
transfer of the technical equipment. There are some similarities between 
my study and the mode of transfer Aguirre and Tebicke call transition. 
In a similar way there is not so much a transfer of equipment but rather 
models of organisation. The difference is that in my study no attempts 
were made to change the applied plan economy system. 

One possible definition of transfer is that something, material and/or 
immaterial, is moved from one context and implemented in another 
where both what is moved, the mode and both of the contexts encom
pass many dimensions. 

Lindqvist (1991) defines "technology transfer" as the movement of a 
technology from one country to another or from one industry or 
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application to another. He maintains that the concept "diffusion" relates 
more to such movements in the same branches within a nation. He uses 
the introduction of the Newcomen steam engine, intended to dehydrate 
the mines in Dannemora at the beginning of the nineteenth century as an 
example of technology transfer. He summarises the reasons for the 
failure of the project as partly technical, geographical and economical. 
But the failure also depended on social factors such as the adaptation of 
new technology to the existing social order and the failure to integrate 
the immigrant technician s in the local society. Lindqvist claims that 
cultural factors influenced the transfer and also that such factors cannot 
be measured in efficiency and economic terms. 

Technology transfer during the establishment of the Swedish indus
tries from the late eightee nth to the late nineteenth century was mainly 
from England to Sweden. One issue found by Bruland (1991) was the 
problems in gathering information about the technical development. 
Another was the problem created because the technological capability 
was integrated with the society's economic capability. She further 
emphasises that the transfer, or diffusion, of technology happens within 
a social context which shapes not just the environmenta l conditions but 
also the internal operations of the f irms. Social changes, in terms of 
such aspects as labour recruitment, management and norms of working 
behaviour; the cultural role related t o science and technology were all 
very significant factors in the process of the technical transfer. Bruland 
compares the transfer of technology to Sweden and the present transfer 
from Sweden to the developing countries. She concludes that interna
tional "technology transfer" to the developing countries is far more than 
a matter of export of equipment. She highlights the learning perspectiv e 
when saying that much more important are the processes by which 
information gathering and operations capa bilities are acquired, and the 
ways (social, intellectual and technica l) in which these capabilities are 
developed. 

The same opinion is expressed by Al-Obaidi (1993) when saying 
that transfer of technology is a process characterised by many sequential 
stages or phases, each having its own time, human and material dimen
sions. When discussing know-how in technology transfer he maintains 
that we can distinguish between technical know-how and manage
rial/marketing know-how and that both are prerequisites for a 
successful transfer. When discussing the technology transfer to devel
oping countries Al-Obaidi also emphases the importanc e of know-how 
when he says: 

"Technology has been usually perceived to be embodied in 
physical tools and machines used for achieving resource trans
formation. The importance of the related know-how for either 
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efficiently utilising the physical tools and solving technical 
problems has not been realised" (Ibid. p. 12). 

Aguirre and Tebicke (1990) expand on the concept when saying: 
"As a matter of fact, however, the problems of technology trans 
fer only start after a contract is signed. It is then that a firm has 
to have the technical skills; increase production and approach 
nominal capacity without disturbing stability; achieve progres
sive improvements in the field and decrease in the costs of every 
piece of equipment and all systems; optimise the plant as a 
whole, apart from attempting to introduce changes in the basic 
design or specific equipment" (Ibid. p. 38). 

To sum up, it is evident that within the concept of technology transfer 
the work organisation and the human know-how are central. The same 
opinion is expressed by representatives from the World Bank, aid 
authorities, multinational companies, labour organisations and individu
als with long field experience. It may be called capability, embodied 
knowledge, soft-ware or know-how, it all relates to peoples acting in 
cooperation to handle technology. 

I maintain that the notion of the concept can be expanded even more 
because it can be questioned whether the transfer of technology is 
enough even if it comprises both the equipment and the related know-
how about the operational and maintenan ce skills, the organisation and 
the ability to improve the efficiency. I argue that sustainability is 
ensured only when the recipients themselves without support are able to 
ensure the transference of know-how from the skilled staff to their 
successors. However, making this stand also brings us into the 
concepts of training and the underpinning or embedded ideology shap
ing it's form. 

Transfer of Training Know-how - Dissemination of 
Ideology 

Training is also an unclear concept. Training may concern first-time 
learners, or people who have worked all their lives; it covers school and 
out-of-school efforts; it encompasses vocational, technical, managerial, 
entrepreneurial, societal and other useful skills. Fluitman (1989) states: 

"The term applies broadly to any transfer of knowledge, skills or 
attitudes which is organised to prepare people for productive 
activities, or to change their working behaviour " (Ibid. p. XV). 
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Johnsson (1967) makes a distinction between training, and education 
when he defines training as the process of preparing an individual to 
perform defined functions in a predicatile situation. A training curricu
lum is characterised by the selection of content being based on an 
analysis of the specific functions to be performed in a specific situation. 
He defines education as the process of equipping an individual to 
perform undefined functions in unpredictable situations. The selection 
of curriculum content in education is based on its having the widest 
possible significance and greatest possible explanatory power. Accord
ing to this distinction education aims at general knowledge and training 
at know-how. Contrary to this definition, I argue that the relation 
between the two concepts is more complicated because education does 
not only treat undefined functions or unpredictable situations nor does 
training only aim at specific know-how in predictable situations. 

Furthermore, considering the demands on know-how in the process 
industries of today, including hydro power production, I maintain that 
specific functions and predictable situatio ns are increasingly solved by 
the technology itself while the demand on a skilled work force is 
primarily the ability to handle unforeseen situations. 

When elaborating on skills and training Najmabadi and Lall (1995) 
also emphasise the quality of training. They point out that it can not be 
adequately quantified and compared between different countries. Indi
cators of training quality can be found in the total secondary and tertiary 
enrolment, enrolment in vocational training, enrolment in science and 
technology research and development. But these data do not take into 
account the quality of training, nor the relevance of the curricula to 
industrial needs. Nor do they measure a vital element of industrial skill 
formation, the training of employees. Al-Obaidi (1993) draws attention 
to the extended technical training included in the cases he investigated as 
very important and concludes that: 

"....compatibility of management style, work ethics and corpo
rative culture are very important factors that deserve 
investigation and adapting if a new technology transfer operation 
through a joint-venture is to be materialised" (Ibid. p. 154). 

The importance the aid donors put on vocational education and training 
becomes evident when Middleton, Ziderman and Van Adams (1993) 
inform us that as much as 40 percent of the multilateral international 
assistance for education during the eighties was used to support this 
area. They emphasise the central role of the public vocational educati on 
for equality in a competitive environment. But they do not specify 
whether they mean the competition on a production market or the social 
equality in the society. They argue both for the strengthening of the 
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primary and secondary vocational education and training as well as 
encouraging the private sector training. UNEVOC (1995), an 
international organisation dealing with vocational and technical educa
tion, states that important questions to consider are how the efficiency 
in technical trainin g can be increased with support from industry and 
especially from the multi-national enterprises. The importance of a 
functioning infrastructure is also emphasised in a report from a seminar 
about technical education and training with participants from most of the 
sub-Saharan countries organised by UNEVOC (1997). The seminar 
stressed the importance of a functioning infrastructure when other 
problems related to the non-formal education for entrepreneurship and 
self employment was discussed. 

Herschbach (1989) referring to the World Bank's Education Sector 
classifies training into the subsections; craft, workshop, commerce and 
service respectively. The training I have studied can be positioned in the 
workshop subsection because it is training in technology know-how 
focused on process production but differs from training in piecework as 
in a traditional workshop. 

It can be noted that there are embedded ideological conflicts about the 
state's role in training organisations. It becomes evident when the 
policy paper from the World Bank (1991b) advocates, like the system 
applied in USA, that while the secondary education is useful for general 
and broad technical education the market is more suited to the specific 
job-related training. The policy of the World Bank thus gives promi
nence to neo-liberal theories, both when reducing the role of the public 
system and arguing for a market oriented approach toward training. But 
as Gould (1993) emphasises, this had to be set alongside the World 
Bank's wider ideological agenda of moving the focus of the economy 
away from the state to the private sector. Lauglo (1992) further argues 
that the World Bank strategy would be of benefit to the private sector 
and in particular for the technologically advanced, often foreign-owned 
companies. He concludes that such a system for technical training 
would only benefit a few rather than broadening the technological skill 
base of the labour force as a whole. 

Summarising experiences in the Swedish bilateral aid during a quar
ter of a century Wilkens and Fahlén (1990) discuss the forms of 
knowledge transfer. They state that some developing countries' lack of 
knowledge in technically related issues, despite all the effort s, might be 
explained by the form the "transfer of knowledge" has taken when 
consultants teach something often to close a "competence gap" in a 
technical competence. The authors claim that this method needs to be 
refined because in order to be dynamic and creative the knowledge has 
to be concurred by the learners and the prime mover has to be internal 
factors related to an actual need, not defined by someone coming from 
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outside. They further claim that the knowl edge, relying on experience 
and problem solving, has to be adapted to both the specific cult ural as 
well as the local context. They argue that the development of competen
cies relies more on mutual communication than a transfer from one part 
to another. Fröjland (1990) takes a similar stand when commenting on 
the differences between the foreign experts and the local staff in his 
evaluation of the establishment of a formal vocational traini ng centre in 
Tanzania. He argues that the differences in living conditions and how 
leisure time was spent was a hindrance to institution building because it 
kept the expatriates and local staff apart. Garding (1990) with an exten
sive field experience also highlights the negative effects on learning 
caused by the unequal relations between locally employed personnel 
and expatriate experts. She maintains that the relations have to be on 
more equal terms in order to facilitate learning and changes. 

The importance of training know-how is also emphasised by the 
Swedish Department of Foreign Affairs. The government official report 
SOU 1998:4 treating the funding of technical transfer to small enter
prises also recounts experiences from training issues. Lessons learned 
are that training must include technical know -how, business admini
stration, economy, marketing and management skills. Furthermore, 
training seems to be most effective when it is a hands-on activity and 
problem based. The report concludes that the best results are accom
plished when the teacher is an experienced small enterprise manger 
himself. 

To this can be added that findings reported by Dyker (1997) working 
with science, technology and development in the former socialist coun
tries in eastern Europe which indicate that sources of growth at present 
are more linked to knowledge acquisition in the production process and 
to learning by doing, by exporting and by interaction than to formal 
science and technology activities. Dyker and Perrin (1997) advocate an 
increased training when elaborating issues related to the technology 
transition of the former Soviet U nion. They maintain that the time has 
come to firmly place the emphasis on people and institutions and that 
the work has hardly begun on education and training. The importance 
of technical training is also highlighted by Bell (1997). When referring 
to Japan and Korea he points out that rap id, dynamic assimilation of 
imported technology has depended on explicit investment in the soci
ety's knowledge-base. 

To sum up, there is a common assumption among the authors that 
not only the training itself but also its form is considered to be crucial in 
the technology transfer. This issue about its form brings us further into 
training ideology because in the reports where the form of training is 
mentioned it is with concepts such as mutual communications, quality, 
learning by-doing, problem based, hands-on-activity, related to actual 
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needs and even the concept concurred is used. However, it is easy to 
point out desirable directions, to walk in that direction is another matter. 

When elaborating on the concepts of competence and qualification 
Ellström (1992) emphasises that there is often a limited relation between 
an individual's competencies gained in formal education and the 
demand posed by a specific task. He also points out that there might be 
a weak relation between what is judged to be sufficient competence and 
the actual need in a specific job. Ellström also highlights the importance 
of the form. He maintains that training is most efficient when it is 
problem based, activity oriented and closely relates to reality and day-
to-day problems. It can be noted that he has the same opinion as authors 
referred to above when commenting on training. He argues that in order 
to train creativity both the problem presented to the trainee, the method 
to solve it and the result sho uld be as open as possible. I maintain that 
this training ideology has organisational implication because the role of 
the teacher moves from a transmitting lecturer towards a tutoring 
mentor. Furthermore, to apply this form of training necessitates that 
both the teachers and the trainees have some freedom of action. 

Like Ellström I maintain that if work or training is too strictly 
controlled with very little freedom of action it might result in a "learned 
helplessness." To this I would like to add that the features of the under
pinning organisation strongly affect the mode of the training because it 
shapes the condition for the training. For example, a precondition f or 
applying the mode of training mentioned above is considerable freedom 
of action for both teachers and trainees. I claim that whenever and in 
whatever way training is carried out an ideology is invisibly transmitted 
at the same time. The ideology is embedded in the process itself because 
when training is implemented it not only specifies the rule about how a 
work should best be carried out but also whom a specific task is 
intended for. In this more o r less unspoken manner training transmits 
the rules about internal relations within the workforce. Who belongs to 
specific groups and who is subordinated to whom. These issues, about 
relations in a workforce, and how these relations are transferred when 
training is carried out are focused on in my study. In chapter four the 
specific model, inspired by the British sociologist Basil Bernstein, and 
used to conceptualise and analyse those relations is described in depth. 

Before the analytica l concepts and the model I have constructed are 
presented, issues about participatory research and influencing the out
come of my research will be elaborated on in the next chapter. 
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METHODOLOGICAL ISSUES 

The research methodology I have used can, within the various meth
odological approaches in the social sciences, be placed under the 
concept of interpretative sociology. It is possible to distinguish between 
sociological paradigms on the basis of the degree to which the actor can 
be said to be active or passive, and the degree to which the observer can 
be said to be active or passive. One assumption in the interpretative 
tradition, expressed by Smelser (1976) is that the actors as well as the 
researcher are active in these processes and that the actors' own defini
tions of the situation contribute to the explanation of the situation. 

Another view is that it is impossible for a researcher to be "without 
any presuppositions". Like Anderssen (1990) I maintain that the 
research paradigm depends on what one is researching. For those who 
work with the science of physics, the most common paradigm is within 
the empirical - analytical tradition whilst for the social sciences there are 
also the paradigms that claim that human actions, interpreted as signs 
for subjective expressions can be understood through interpretation. 
These interpretations are part of the social interaction s in that they are 
part of communication and common assumptions about the values of 
social norms. 

For obvious reasons the means of explanation are closely related to 
the paradigm. Fivesdal and Jensen (1990) mention causal relations as 
more connected to the natural sciences paradigm, seeking predictive 
laws. In the social sciences, explanations are more connected to moti
vation or intentions and thereby attempt to explain an action in view of 
the actor's intention. Between those two paradigms are functionalistic 
explanations which focus on explaining how structures in a larger sys
tem are related to functions of the structure and its consequences. 
Evolutionist explanations, on the other h and, take a biological evolu
tionist view and explain society from the view that society, or part of 
society, is a part of a general developmental process which can be 
divided into different qualitative levels. 

Case Study Research 

Imagine a study of a child who suffers from, for example measles. It is 
a case study of measles. The focus of the study is the child but never
theless it is a study of the theoretical concept measles. In this way a 
distinction is constructed between the case and what issue the case is 
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about. In this example the child is the case. What has to be considered 
is that the child is in a contextual situation effecting it's disease. Besides 
individual information such as age, weight, length and general health 
there is a number of issues relevant for the study, for example envi
ronmental conditions, family situation and so on. Although the study 
might take on increasingly wider perspective, it can still be considered a 
case of measles. In the same vein I maintain that my study is a single 
case of the theoretical conce pt transfer of training know-how. As with 
the metaphor from the medical field this concept is also part of its con
text. It is with this distinction that I view the concept of development, 
aid, technology transfer and training know-how elaborated on in the 
previous chapter. Furthermore, the case itself is the establishment 
period with aid financed consultancy support of Aswan Training Centre 
during 1992 to 1996 

Qualitative case study is a research design in its own right, and can 
be distinguished from other approaches to research. According to 
Meniam (1988) there are unclear definitions between concepts such as 
fieldwork, ethnography, participant observati on, qualitative research, 
naturalistic inquiry, grounded theory, exploratory research, phenome
nology and hypothesis generation. Furthermore, terms such as case 
history, case record and case method also confuse the definition of a 
case study. The distinction of a case study from other research designs 
is discussed with respect to the research problem, the amount of con
trol, the desired end product and whether a specific phenomenon such 
as a program, an event, a person, a process, an institution or a social 
group can be identified. Merriam defines a case study by the focus of 
the methodology when saying: 

"The qualitative case study can be defined as an intensive, holis
tic description and analysis of a single entity, phenomenon, or 
social unit. Case studies are particularistic, descriptive, and heu
ristic and rely heavily on inductive reasoning in handling multi
ple data sources" (Ibid. p. 16). 

It might be questioned why case studies continue to be used extensively 
in social science research despite of criticism regarding insufficient pre
cision, objectivity, and ri gor. One remark made by Yin (1989) is that 
the stereotypical view of the case study may be wrong and that its 
strengths and weaknesses are misunderstood. Since the need for a case 
study arises out of the desire to understand complex social phenomena 
and it allows an investigator to retain the holistic and meaningful char
acteristic of real-life events, it contributes uniquely to our understanding 
of individual, organisational, social and political phenomena. Yin views 
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the case study more as a process which includes questions about deci
sions, actions and outcomes, stating that: 

"The essence of a case study, the central tendency among all 
types of case study, is that it tries to illuminate a set of decisions: 
why they were taken, how they were implemented, and which 
was the result" (Ibid. p. 22). 

Yin further draws boundary lines around the case and the methodologi
cal issues of a case study when saying: 

"A case study is an empirical inquiry that inves tigates a contem
porary phenomenon within real-life context; when the bounda
ries between phenomenon and context are not clearly evident; 
and in whi ch multiple sources of evidence are used" (Ibid. p. 
23). 

It is also possible to take a more pragmatic view. Patton (1990) argues 
that a case study can be particularly useful where one needs to under
stand some special people, particular problems or unique situations in 
great depth. The same opinion, although with greater emphasises on the 
disadvantages, is expressed by Stake (1991) because he states that a 
case study has, in addition to a propensity towards intrusion, defects in 
being costly, wordy, subjective, biased toward attention to social inter
action, seldom sufficiently careful in interpretatio n and difficult to es
tablish. Yet, it can be the best way to probe complex phenomena. 

Viewed in a broad perspective my study is about the ongoing phe
nomena transfer of technology from the industrialised part of the world 
to the so called developing part. Within this broad area, aid in the form 
of consultancy services is a part of this phenomena. Finally it is framed 
into issues related to transfer of training know -how. Furthermore my 
study is limited to the establishment period of Aswan Training Centre 
and focused on the cooperation between a group of consultants and 
local staff at this centre. Thus it is a study of a contemporary phenome
non, limited within a specific time period and a specific place, where a 
set of decisions taken are illuminat ed; why they were taken; how they 
were implemented and the ensuing result. 

As an addition, and despite my avoidance of the concept culture, ad
dressed in the next chapter, I would like to point out that the part of my 
study describing the work organisations can be called a cross-cultural 
study while the participatory part is more an inter-cultural study . This 
distinction follows Brislin (1993), who distinguishes between cr oss-
cultural and inter-cultural research, where the former comprises studies 
with similar concepts in different cultures while the latter refers to 
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studies of different peoples coming into contact and interacting fre
quently, often in a face-to face relationship. 

Although not intended, my study has to some degree turned into a 
comparative study. I have chosen not to elaborate on this issue here. 
However, I argue that in all social research there are always some kind 
of comparisons embedded. This involves at least the comparisons the 
researcher is forced to make both when the theoretical orientati on and 
the methodological approach are decided. 

Issues Related to Participation in this Study 

After eight months of experience as a participatory researcher, I have 
learnt some lessons. I found that it is an ongoing struggle with close
ness - distance, inside - outside, objectivity - subjectivity. Furthermore 
a pattern developed in my research w ork. At the beginning of each 
period, with exception of the first, the findings made in previous period 
seemed merely to be validated. Not much new appeared. But after a 
couple of days new ideas developed and an intensive period of obser
vation and questioning started. This period slowly turned into a less 
intensive period. This pattern of events continued. I also found the 
duality in the participatory and researcher roles difficult to handle 
because of feeling of guilt about the work I was employed to do. On the 
other hand I felt that the research made littl e progress when I focused 
on the work. Another demanding issue was the mental effort needed to 
participate in the every day work at the same time as I observed occur
rences and relations related to these occurrences. I look at it as suffering 
from a mild form of schizophrenia. 

Due to the circumstances, described below, which affected my par
ticipatory role I judge that I came quite close to the phenomena being 
studied. However, with respect to the fact that the case participants 
were divided into two clearly recognised subgroups it must also be 
noted that I came closer to the group comprised of the consultants. With 
respect to the inside or outside perspective of my study I judge it as an 
insider's view or, as Yin (1989) expresses it, participant as observer. 

Yin divides the role of participatory research into four categories: 
complete participan t; participant as observer; observer as participant; 
and complete observer. Weaknesses and strengths in a participatory 
research design involve the researcher's role that relies on the investi
gator as the primary instrument for data collection and analysis, which 
can produce everything from brilliant insights to incorrect, or even 
fraudulent analysis. Choosing a specific research design always in
volves some losses and some gains. 
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At the beginning I was not aware of the unique possibility I had as a 
participatory researcher and took the access for granted. Yin points out 
that the most distinctive opportunity is related to the investigator's abil
ity to gain access to events or groups that are otherwise inaccessible to 
scientific investigation. This issue of gaining access is also emphasised 
by Bogdan and Biklen (1982) as one of the first problems of a case 
study. For some topics there may be no other way of collecting evi
dence than through participant observation. The opportunity for an 
inside perspective is viewed as an advantage by Yin but it is at the same 
time closely related to potential biases. An advantage is that a participant 
observer can manipulate events or situations to some degree. Manipula
tions will not be as precise as those in experiments, but they can pro
duce a greater variety of situations for purposes of collecting data. 

I found that the research role depended o n whether the work was 
routine or not. The role as an employee with demands t o carry out spe
cific tasks was constant. During periods when the work was more rou
tine the research role seemed to vanish, unless any specific research 
activity was carried out. Changes could come very quickly and were 
impossible to forecast. This was when unsuspected or confusing situa
tions occurred, thereby exerting greater demands on my attention. But 
most of the time there was a time delay between the happening and 
when I became aware of its potential value in the research. Patton 
(1990) claims that a qualitative strategy must propose an active, 
involved role for the social scientist. Insight is the core of social knowl
edge and it is attained by being on the inside of the phenomena to be 
observed. What differentiates observational strategies is the extent to 
which the observer will be a participant in the setting stud ied. Patton 
argues that the extent of participation can be seen as a continuum that 
varies from complete immers ion as a full participant to complete sepa
ration from the setting as a spectator. TTie strength of participatory 
research i s that it gives the researchers the possibility to develop an 
insider's view of what is happening, not only to see but also to feel 
what it is like to be a part of the setting. Another advantage is that a 
participant can learn about sensitive topics which other participants or 
staff may refuse to discuss or avoid in inte rviews. The double role of 
the researcher in combining participation and observation can be seen as 
a challenge for the researcher to be capable not only of understanding 
the topic or setting under study from the inside, but also to describe it 
for outsiders. 

Schatzman and Strauss (1973) point out that a full participant 
research study has some advantages for the researcher besides the pos
sibility of getting paid for the work. Access to the situation and inf or
mation is one. I share their opinion that the researcher is not only right 
there when events take place but also present when members talk about 

33 



Chapter 3 

what happened. Members will also talk, argue and confide in the 
researcher who becomes a co-worker, a friend and a potential ally. 
Schatzman and Strauss argue - contrary to other writers - about the r isk 
of "going native" as a participator that the inside perspective can give 
valuable insight into how it feels to share failures and triumphs as a 
member of the group. I also agree with Schatzman and Strauss in their 
discussion of some of the disadvantages of full participatory research. 
They point out that the researcher is tied in time and space by the work 
as a participant. Also, the researcher cannot pretend to be a learner since 
he or she is presumed to be knowledgeable about the work in progress. 
The research work may also suffer due to loss of time and energy 
absorbed by the participatory work. Further disadvantages are that foci 
and range of attention are affected by the participatory work. Time may 
also be wasted since not all of the participatory work will yield valuable 
research data. 

Field observation or participatory research can, according to Phillips 
(1976), be seen as a game with certain roles. The idea is that if a field 
researcher enters the field as an actor in a game, the researcher will be 
somehow detached or disinterested and thereby not completely lose 
objectivity and "go native." But, when participating in the game, he or 
she must at least, to some degree, play a role. The balance is intricate 
between a participant who loses objectivity and an observer who loses 
rapport. Ely, Friedman, Garner and McCormick (1991) argue for a 
similar technique as Phillips by advising the participatory researcher to 
pretend t o be a student, child or trainee. Forslund (1995) explicitly 
clarified problems caused by her many different roles which varied 
depending on whether she was seen as female, a project leader, a par
ticipant or a researcher in the rural Bangladeshi setting which she stud
ied over a number of years. 

As mentioned, my participatory role was partly determined by the 
fact that I was employed as a consultant in the project. The advantages 
were that as an employee I got natural access to the phenomena I stud
ied, and living and travel conditions were easy to arrange. But at the 
same time I also came to be identified as a member of the group of con
sultants. The fact that I was not a hydropower expert distinguished me 
somewhat both from the group of consultants from Jokkmokk and the 
staff at ATC. However, I still became an accepted member in technical 
discussions because it was known that I had a background as an engi
neer in electronics. I judge that I was looked upon as an expert in areas 
related to methodological i ssues in the training by both groups. The 
reason was that I had lectured both in courses for managers of the EEA 
training centres and the staff at ATC during their training in Jokkmokk. 
Besides, it was known that I had worked as a lecturer in Swedish 
vocational teacher training and also in teacher training courses for the 
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consultants from Jokkmokk. As a result I had to act as an expert in 
those areas. But when it came to other more organisational and process-
related matters concern ing how work and training within EEA or edu
cation in Egypt was organised and performed, I made it clear that I was 
uninformed but curious and that my intentions were to learn as much as 
possible about those issues. 

The fact that my eight-months stay at the project was divided into six 
periods with intervals of one to two months within a time span of 
nearly three years both helped me to keep some distance and afforded 
me time to reflect and interpret gathered data. Information about hap
penings between those periods were partly verbal from the consultants 
and the staff at ATC, and partly from the minutes of the weekly prog
ress meetings, progress reports, review reports, and individual consult
ant reports. Yet another source of information was faxes sent and 
received from our residence because a copy was always saved and kept 
in a specific file. 

Social Situation 

The social situation during participatory research is also a critical issue. 
It is a completely different situation to participate when the environment 
is homelike, known and safe, compared to participating in work per
formed in a new social situation and an unfamiliar cultural environment. 
Of course I was affected by the fact that there were many armed guard s 
around. Power plants are vulnerable and potential targets for actions 
from militant opposition groups within a society. Aswan i s also a large 
tourist resort of the type which at this time were known targets under 
threat from such groups. We were also obliged to inform the Embassy 
in Cairo about which consultants were living in Aswan and working at 
the project at each time. Our living quarters were surrounded by fences 
and guards patrolled regularly. With respect to personal safety at work 
and in our relations to the staff at ATC there were never any problems. 
On the contrary, since the ATC staff were aware of this situation, they 
assured us many times about their contempt for those groups. 

As mentioned, the living conditions during the project led to an 
increased level of confidence between me and the other consultants. We 
spent both our leisure time and part of our working hours together. We 
had ongoing discussions and reflections among us concerning both 
causal relations which developed in contextual situations during daily 
work and more wide-ranging discussions. These circumstances 
probably created some bias since there was so much more information 
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gained from the group of consultants compared to what was possible to 
receive from the staff at ATC. 

To clarify my position on the hierarchical decision making ladder 
within the project, I did not participate in any formal meetings outside 
ATC where more strategic decisions about the project were taken. 
Although I regularly met people making such decisions, I was only 
occasionally asked for advice about possible solutions to emerging 
problems. Although each period I spent at the project had to be reported 
in writing to JTC with a copy to SwedPower, I was never approached 
by the project's management about conclusions or recommendations 
made in those reports. This indicates that the Swedis h project manage
ment regarded me as someone from the outside who should not take 
part in strategic de cisions. This situation kept me at a clear distance 
from formal decisions but at the same time I received only second-hand 
information about considerations and discussions within such meet
ings. My role as a participant in the project changed on my last visit at 
ATC. During that ten-da y period I visited ATC on my own terms and 
with the aim of being only a spectator making retrospective interviews. 

Confidence 

There are also issues in participatory research related to the level of 
confidence between the researcher and those under study. This varies 
from very high to very low levels of confidence. For a researcher 
working in a team as a ful l member it is reasonable to believe that the 
relation towards other team members will be somewhere between those 
extreme values. Ely et al. (1991) comment that personal affection or 
disaffection will develop and strongly influence the possibility of get
ting correct information but also the risk of remaining uninformed. 
With respect to confidence from the staff at ATC, I found through 
experience that the use of a tape recorder during interviews strongly 
affected information quality because the answers became less personal 
and geared towards giving the assumed correct official answer. 

The Egyptian manager and the supervising engineers showed con
siderable confidence in me. I was invited a number of times to talk 
informally with them when they wanted to explain their views and lis
ten to my opinions about situations which they judged to be very sensi
tive and thereby hesitated to broach directly with the consultants from 
Jokkmokk. Those talks mostly concerned their view of individual 
consultants and how they could influence wh o was selected by JTC 
without causing embarrassment to anybody. There were also situations 
when they believed that they had been given promises which had not 
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been fulfilled, and in the same manner, did not want to cause embar
rassment. They seemed to look upon me as an intermediary between 
them and the consultants from Jokkmokk. Part of what I was told by 
both groups was meant to be in confidence. This situation, which will 
be discussed later, also affected ethical considerations to some extent. 

Attention and Documentation 

As I briefly mentioned above, the degree of attention given to work will 
also have a strong influence, and is a source of bias in the outcome of 
research. In specific situations the researcher can be s o absorbed in the 
work itself that the role as researcher diminishes. In other situations the 
researcher might lean back, try to disappear in the background, and be 
present purely as a spectator. It i s reasonably possible to be a full par
ticipating member of a team with low devotion to work, and on the 
other end of the scale it is possible to be an observing spectator with 
very high commitment to the observed actions and settings. Attention 
can also be focused on the research process at such a level that the par
ticipatory role is of secondary importance. 

Okely (1994) suggests that an anthropologist ha s no choice but to 
use body and soul in addition to intellect, as a mean of approaching the 
experiences of o thers. Ödman (1979) also argues that the researcher's 
relation to those observed in participatory research is dialectic. Taking 
active part in the relation is a prerequisite for understanding phenomena 
and thereby interpreting actions in a plausible manner. 

With respect to degree of attention I must confess that during work I 
sometimes became so absorbed that it was only afterwards that I real
ised that there could have been more information gathered in various 
situations if I only had been aware of it, and had taken the opportunity 
for further investigation. But since I had daily contact with those under 
study during my time at the project, it was usually possible to return 
and talk about that specific situation. It could also be argued that with
out this degree of attention I would not have been so involved and 
thereby, without noticing, would have missed out on participation in 
those specific situations altogether. 

All written material on participatory research highlights the 
researcher himself in the roles of participant, researcher, interpreter and 
writer. The amount and depth of experience, theoretical presumptions 
and knowledge about alternative theories all direct focus on the 
researcher's view in all social research. I consider it especially prob
lematic in participatory field research because large amounts of data are 
literally flooding in during daily work. 
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Since the main instrument in qualitative inquiry is the researcher him
self, validity hinges largely on the skill, competence, and rigor of the 
person doing fieldwork. Patton (1990), Andersson and Glandrup 
(1990), and Anderssen (1994) label assumptions as the "theoretical 
glasses" of the researcher. Prevailing assumptions are somehow diffi
cult to handle, since I have found that it is only after a thorough analy
sis of an experience that I was able to recognise my own unknown 
assumptions. One way to deal with assumptions i s to describe one's 
social background, formal education, and life experiences allowing the 
reader to make judgements about possible presumptions. In my own 
case I knew that I was quite influenced at the beginning of my work on 
the project by social reconstruc tivistic theorists, such as Bourdieu. My 
decision to use the theories of Bernstein in the analyses gradually 
developed, but I became aware of the strengths of his analytic concepts 
only when reading about his approach in analysing the relation between 
the organisation and the work performance on the shop floor. 

Although the sources will be disclosed in more detail in later chap
ters, the documentation strategy of the participatory part needs to be 
clarified. I have learnt the hard way that to document informal inter
views, keep a diary, and write down narratives either told or experi
enced is quite a time consuming activity. Especially as a participatory 
researcher with a demanding participatory role something ha s to suffer 
due to pure lack of time and energy. In an attempt to solve the problem 
I jotted down key-words and short sentences about occurrences o r nar
ratives, a method recommended by Baily (1996). The diary I kept has 
been valuable, although it is difficult to know when writing if the level 
of detail will be adequate. I tried different methods. One was to have 
the documentation close at hand in the computers. During the periods 
when I tutored I took notes and made a more detailed description 
directly on return to the office. I used the same method whe n I carried 
out the informal group interviews. 

I have found that collecting narratives was a good method. But 
because many of them illustrate the same phenomenon choosing the 
most appropriate one for the final work is not so easy. I also found that 
when a period of a three to fou r weeks had elapsed it was possible to 
make some kind of generalisation. Sometimes it developed in to ironi
cal, sarcastic or burlesque descriptions about internal relations, what 
happened or did not happen and how this could be explained. A great 
help was the explicit demands from my employer for written report 
covering each period. This demand made it accepted to spend time 
writing reports. For obvious reasons they are focused on the work 
activity, but they also include the main findings during the period 
concerned and recommendations for the future. I am convinced that this 
on-going writing was important because it was very much during the 
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struggle to write that the weft was woven. 
I have used the abbreviations below when referring to the archival 

data. 

Ethical Issues 

For me the ethical issues became important since the number of partici
pants was limited, and they could easily be recognised in their society. 
The companies and organisations involved were also easily recognis
able. The basis of my judgement has been that the information revealed 
should be treated in such a way that it does not have a negative effect on 
the reputation of the individuals involved either at work or in their soci
ety. For that reason the individuals have been made as anonymous as 
possible, although in some cases it was impossible since some indi
viduals, due to their position, were clearly recognisable. As a conse
quence of these considerations part of the gathered data could not be 
used since it was too closely linked with easily recognised individuals. 
But I am convinced that exposing the participants even more to the 
public, would not have altered the result. 

It is evident that when data is collected during participatory field 
research there are important ethical dimensions to take into considera
tion. I found that the more confidence there is in the relation between 
the investigator and those under study the more intricate the ethical 
dilemma becomes. Yin (1989) expresses it as a trade-off between the 
depth of the information revealed to the researcher and the level of the 
confidentiality promised to the group in order to obtain this informa
tion. Merriam (1988) makes the individual researcher responsible for 
the judgements on the ethical questions. No regulation exists which can 
tell a researcher how to behave. The best a researcher can do is to be 
aware of the ethical issues that pervade the research process, from 
problem conceptualisation to dissemination of the findings, or how the 
result of findings can be used to the detriment of those involved. Stake, 
Bresler and Mabry (1991) express it explicitly in a participatory case 
study where art education was under study. In this study the research
ers immediately faced the question of whether the results of the research 
would be embarrassing to those under study. The solution, in this spe
cific study, was to make the teachers or others as anonymous as po ssi
ble when such situations were described. 

CR 
PM 
PR 
RR 

Consultant report 
Minutes of weekly progress meeting 
Quarterly progress report 
Review report 
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Validity - Triangulation 

Since validity deals with truth, or assumptions about what truth is, it 
deals with ontological and epistemologic al assumptions. Kvale (1989) 
elaborates on the issues of validity when he claims that there are two 
major stands: a relativist position that argues that the multiple individual 
experiences of reality have their own truth and an objectivistic position 
that claims that truth is the mirror of the reality. Communicative validity 
takes a middle stand by arguing that valid knowledge is not merely 
obtained by approximations to a given social reality, but also involves a 
conversation about that social reality. Kvale expresses the issue of 
validity as follows: 

"The quest for absolutely certain knowledge is replaced by a 
conception of defensible knowledge claims. Validation becomes 
the issue of choosing among competing and falsifiable inte rpre
tations, of examining and providing arguments for the relative 
credibility of alternative knowledge claims" (Ibid. p. 77). 

Triangulation to ensure increased internal validity has deliberately been 
used in my study in two strategies. Multiple data have been gathered in 
the form of interviews, observation, and participation as well as analy
ses of the written material such as my own diaries, minutes from 
weekly progress meetings, quarterly progress reports, review reports 
and reports from individual consultants. 

This rich documentation has made it possible to fill in the informa
tion gaps between my periods in Aswan through archival data. I main
tain that it increases the validity of this study because the data do not 
entirely rely on my own participation and verbal information about 
happenings during my absence. But it also has to be remembered that 
these sources were written by the consultants, thus raising suspicions 
that valuable information from the staff at ATC was not highlighted. 

The descriptive part of this work was also circulated among the par
ticipators. Their opinions about credibility were elicited as well as their 
views of what was missing, written too much or too little about o r mis
understood. The repeated participa tory periods ov er a time span were 
also a source of increased internal validity, although it was more a mat
ter of coincidence than a deliberately chosen method. 

Yin (1989) mentions six basic strategies to ensure internal validity 
either by the use of multiple investigators or multiple sources of data 
and multiple methods to confirm emerging find ings, such as referring 
data or interpretations back to those under study. Another strategy is a 
long-term observation or repeated observation with time intervals. Yet 
another strategy to increase validity is peer examination which might be 
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made by asking colleagues to comment on the findings in the study and 
by the strategy with participatory modes of research which involves the 
participants in all phases of research. Yin also discusses the problem 
with researcher bias and like Merriam (1988) emphasises the impor
tance of increasing credibility by clarifying the researcher's own 
assumptions, world view and theoretical orientation at the outset of the 
study. My own opinion is that this might be possible to do for a very 
experienced researcher. But I have found it quite difficult, because such 
issues change during the research process and when mixed with previ
ously developed assumptions, world view and theoret ical orientations I 
have found it impossible to reconstruct them as they were at the outset 
of my st udy. 

Starrin (1991) argues that validity will be increased through the prin
ciples of multi-senses and ethics distance. The term multi-senses means 
that the researcher should use as many senses as possible to perceive 
specific information. Ethics distance refers to the fact that the researcher 
should have an appropriate emotional distance in the object of the study 
- not too close nor to distant. For me this statement presents problems. 
How will a researcher know when he or she has reached that equilib
rium stage? 

The Writing Process 

My work alternates between the three different traditions in writing 
ethnography mentioned by Van Maanen (1988) In some parts the 
description is written in a dispassionate third person voice. Other parts 
are more like an impressionist painting. In the process of data collection 
reflections and interpretations about events and incidents which took 
place, and the merging patterns which became visible during the partici
patory part of my study, were much like confessional tales. But the 
confessional tales style of writing has been avoided as much as possi
ble. Although I consider that the researcher - author is important to the 
interpretation, the important part of the story is the case itself. The 
situation with the description, at best, acting as a model is rather 
depressing since I have found that all the choices in the process of 
writing have been problematic because it tu rns the process of writing 
back to the questions related to the validity or credibili ty of my study. 
Alvesson and Sköldberg (1994) highlight the dilemma in the process of 
writing ethnography and anthropology with a large amount of often 
unconscious choices about the language, perspectives, metaphors, 
focus and so on. The dilemma is that when those choices are made 
other voices are silenced at the same time. But then again, one way to 
increase credibility has been to circulate the descrip tive part of the text 
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among some of the other participants in the project. I am certain that 
this strategy has to some extent increased the credibility of the findings 
presented here. 

Van Maanen (1988) claims that ethnographic writing i s a complex 
matter dependent on an innumerable number of strategic decisions and 
active constructions. He discusses three different styles of writing. 
What he calls, "Realist Tales" are written with a dispassionate third 
person voice and display only what the members of the studied culture 
say and do and presumably think. Self reflection by the author and 
doubts are hardly central matters in the realist tales. The second style is 
"Confessional Tales" where the researcher him or herself is the focus of 
attention and much of the work is done to convince the audience of the 
human quality of the field worker. The details constitute the field expe
riences of the author. The third style is called "Impressionist Tales" and 
intends to startle the audience with striking stories. Such tales comprise 
a series of remembered events in which the author usually had been a 
participant. The tales are more about what rarely happened than what 
had been more common. The tales are bound together in such a way 
that they alter, at the end, the view of whatever state o r situation was 
said to exist at the beginning of the tale. 

I agree with Ehn and Klein (1994) when they argue that in the proc
ess of describing something in writing, the writer will, at the same 
time, become more observant and more dispassionate about what is 
described. The linearity of the text will also give a false impression that 
it has been continuously written, since all changes and alternative for
mulations are finished and thereby the work of assembly and compila
tion will be invisible for the reader. Furthermore, they argue that every 
description is a choice between a number of alternative concepts and 
views, and that writing can be seen as a battlefield where the writer 
arranges, explains, abandons, adds and structures that which has been 
described and, in the best way, acts as a model of what is described. 
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ANALYTICAL CONCEPTS 

"To break the code" ("Att knäcka koden") is an expression often used in 
Swedish when someone has come to feel comfortable and behave in an 
accepted way within a context where he or she previously felt like an 
outsider and did not know how to behave. This expression is probably 
an allusion to a safe-cracker trying to work out the code to a safe in 
order to get the admittance to its secret valuable contents. I presume that 
my interest was caught by the concept of code since "to break the code" 
is very much what my empirical study is about. 

For obvious reasons much literature on participatory research 
focuses on the researcher. Besides methodological skills in information 
gathering the literature emphasises the necessity to clarify the research
ers own analytical perspectives. Therefore the specific theories used are 
described and defined in depth in this section. After the more general 
definitions, the utilisation of the concepts in the analyses of the work 
and training are elaborated on. Finally a theoretical model guiding the 
analyses is described and some important aspects about energy produc
tion and technical training are presented. 

As briefly mentioned in chapter two the analytical framework of my 
study is particularly influenced by the British sociologist, Basil 
Bernstein and especial ly by chapter eight in the second edition of the 
third volume of Class Codes and Control (1977). It might also be of 
value to mention that I, at the beginning of my study, was quite influ
enced by the theoretical framework and concepts developed by the 
French sociologist, Pierre Bourdieu (1986). His work relates to how 
society can continue to exist and by what means order is sustained, how 
it is maintained and by what means this order might be changed. I see 
many similarities between the work of these two sociologists. One 
aspect i s their common interest as to how society reproduces itself. 
Another is their view of society as consisting of different social groups 
with unequal prerequisites. But there are also differences, of course. 
While Bourdieu, in my opinion, explores what is seen as valuable and 
prevailing habits within the various groups, Bernstein focuses on fac
tors forming and controlling the boundaries between those groups. 

I am still convinced that Bourdieu's concept of capital and habitus 
could be quite useful concepts in the analysis of my data. The problems 
that made me hesitate and later abandon the use of his concepts were 
related to ethical is sues. With two small g roups, easily recognised, I 
was confronted with the difficulty of handling the concept of habitus 
with respect to ethical questions. Since the concept of habitus is related 
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to taste and therefore both culturally and individually sensitive, there 
will, at the same time, be an increasing demand for anonymity for the 
participants. Bernstein's concepts have, in my opinion, the strength to 
be less personality related than Bourdieu's capital and habitus concepts. 
Of course, concepts like strong or weak, collection or integrated, visible 
or invisible can be seen as value sensitive. But I still argue that they 
have less implicit values embedded than is the case with the concept of 
habitus. 

In my opinion a strength of Bernstein's analytical concepts is that 
they bypass, or rather go beyond, concepts such as; cultural facto rs, 
corporative culture or work ethics, used by authors referred to earlier in 
chapter two. Such concepts are too general and blurred because unless 
defined more exactly they only say that there is some kind of difference. 

This is also the reason why I avoid the concept culture. Doubtless 
the concept is close at hand because what I have studied can easily be 
considered as a meeting between two work cultures, or what Schein 
(1996) calls occupational communities. He argues that members of a 
particular industry based on particular technology develop similar world 
views wherever it is located on the globe. This reasoning implies that 
the two groups were not different but rather belonged to the same occu
pational community or work culture. However, I agree when Schein 
(1995) says, when elaborating on the concept "Learning Culture" that 
the concept culture is thrown around by writers and practitioners as if 
we all understood well what it means. 

Bernstein's Theory on the Reconstruction of Society. 

Basil Bernstein has, over the last four decades, continuously developed 
and refined a conceptual framework applicable to a wide range of rela
tions within any society. Like other researchers within the social recon-
structivistic field, his interests concern how society reproduces itself 
and recurring questions in his work are about power distribution and 
how the factors of control regulate the relations within and between the 
different social groups in society. Already the main titles of his first 
four volumes: Class, Codes and Control (1971, 1973, 1975 and 1990) 
indicate his view of how society i s structured and reproduced. In a 
review one can see how his work has widened from being focused on 
research about how children from different social groups use language 
towards questions related to education and its role in society. The 
quotation below, taken from the second edition of the third volume 
(1975) clarifies and defines his view of how society is structured. 
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In the introduction he writes: 
"Class relations constitute inequalities in the distribution of 
power between social groups, which are realised in the creation, 
organisation, distribution, legitimisation and reproduction of 
material and symbolic values arising out of the socia l division of 
labour" (Ibid. p. viii). 

Embedded in this quotation is an assumption about the inequality 
between the different categories or groups within a society. The 
assumption is that for historical reasons there is an unequal acquisitio n 
of power between the different categor ies in society. Boundaries have 
developed between those categories because those belonging to the 
categories with more power and influence will strive to preserve the 
existing social order and thereby recreate and preserve the boundary 
lines to other, less influential groups. 

Most of Bernstein's theoretical work has been within the context of 
education. The first volume of Class, Codes and Control (1971) is 
comprised of a series of theoretical studies of the relationship between 
social classes and their languages. The second volume (1973) presents 
a series of papers exploring the theoretical concepts earlier developed 
and described. In this book he draws a demarcation line between his 
view and seeing socialisation as the learning of roles when writing: 

"1 believe that structure of socialisation is not a set of roles, but 
classification and framing relationships. It is these, I think, that 
shape the mental structures, by establishing coding procedures 
which are predicted upon distinctive rules. These rules are 
acquired in the process of exploring the classification and 
framing relationships" (Ibid. p. 11). 

In this quotation, a distinction is made between socialisation as a num
ber of roles which have to be learnt, and the metaphor of socialisation 
as a number of spaces with distinctive boundaries. The boundaries of 
those spaces are formed by forces of power and control. They deter
mine what behaviour will o r will not be allowed, what is judged as 
valuable or useless in various situations and in different places. The 
assumption is that individuals will experience and tacitly learn the rules 
which constitute those boundaries and how strong they are. As experi
ence grows, the individuals will, more or less unconsciously, incorpo
rate the system of values and behaviour which exists in the space in 
which he or she lives in. At the same time it implies an active memb er 
who has to seek out those boundaries, boundaries which at the same 
time will be reshaped and thereby reproduce society as a whole. 
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In the second edition of the third volume of Class, Codes and Control a 
new eighth chapter was added and titled Aspects of the Relations 
between Education and Production. Here Bernstein elaborates his ana
lytical concepts and how they could be used to describe the relations 
within an organisation of work. This chapter ha s influenced me to a 
great extent since it was when reading it that the idea emerged that it 
might be possible and fruitful to use the same conceptual tools through
out the analysis. This would make it possible to discuss differences and 
similarities using the same concepts. The problem I faced was that the 
empirical material was gathered from two different organisations of 
work, two different organisations of training and the training processes 
in two training centres. The matter was further complicated by the fact 
that the development of the work organisation and training process at 
ATC was influenced by the consultants. 

Central Concepts 

The three concepts of Code, Classification and Framing are extensively 
used in the analysis of the empirical sections. Metaphorically speaking, 
they form a package of interrelated concepts that are at the same time 
difficult to distinguish from each other. I begin by giving Bernstein's 
own definition before accounting for their interrelations. Finally there 
will be a more careful description of how they have been used in the 
different empirical sections of the analysis in my study. 

As previously mentioned Bernstein sets out to analyse and describe 
how a society is reproduced with the assumption that every society is 
structured into different classes originating in the division of labour. 
The main part of his wo rk has been to analyse the function of the edu
cational system in this process and how the school transforms the 
existing order. However, he is not only concerned with the reproduc
tion but also attempts to incorporate into his theory an analysis of the 
necessary prerequisites for changes. To begin with his theoretical 
framework relies on the two concepts of power and control and the 
distinction between these two is fundamental for his entire work. In 
reality these two concepts are embedded in each other but they can be 
analytically distinguished since they operate on different levels in an 
analysis. In his book Pedagogy, Symbolic Control and Identity (1996) 
he writes about the concept of power: 

"Power relations, in this perspective, create boundaries, 
legitimize boundaries, reproduce boundaries, between different 
categories of groups, gender, class, race, different categor ies of 
discourse, different categories of agents. Thus, power always 
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operates to produce dislocations, to produce punctuations in 
social space" (Ibid. p. 19). 

The concept of classification is introduced in relation to power. Classi
fication, to be discussed in greater depth later, refers to the principles 
which generate and maintain the boundaries between the different cate
gories, groups or different discourses. With respect to the concept of 
control he writes: 

"Control, on the other hand, from this point of view, establishes 
legitimate forms of communication appropriate to the different 
categories. Control carr ies the boundary rela tions of power and 
socializes individuals into those relationships" (Ibid. p. 19). 

The concept of framing refers to control in the same way as power 
refers to classification and this concept will also be further defined 
below. 

Code 

Classification and framing are merged together with the help of the con
cept of code. The code regulates what, in a contextual situation, is 
assumed to belong to each other and should be kept together and what 
is assumed not to belong to each other an d should be kept a part. The 
concept has of course been elaborated and defined earlier but in the 
fourth volume of Class, Codes and Control (1990) Bernstein defines 
the concept of code as follows: 

"A code is a regulative principle , tacitly acquired, which selects and 
integrates: 
a) relevant meanings meanings 
b) forms of their realisation realisations 
c) evoking contexts contexts 
The definition also defines that there are illegitimate meanings, 
inappropriate forms of realisation as well as inappropriate 
contexts" (Ibid. p. 14). 

From the definition it is clear that the code prescribes what is meaning
ful or not in different contexts. One aspect I consider important regard
ing the code is that when it is fully internalised by the members of a 
category, the assumptions about what is relevant and important in a 
specific situation will be taken f or granted to such a degree that it is 
almost unthinkable to question it. The code also prescribes how the 
meaningful should be realised in specific situations. But it is important 
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to note that the code can vary between different situations in such a way 
that in one situation and in one place, there is one type of regulating 
code while in other situations or places there are other regulating cod es, 
although the same categories are involved in both situations. Code will 
then be the concept which will describe the regulation of the relations 
between categories or contexts. The different modes of the code will 
always describe a relation between categories and can not be used to 
describe a single entity. There is an assumption that the code which 
regulates the relationships will at the same time create more or less 
strong boundaries between different categories. Following the repro
duction theory the concept of code will be used to describe how the 
relations are regulated and reproduced between different categories. 

Classification 

As mentioned earlier, the concept of classification refers t o the bounda
ries established by, and establishing the code. Classification does not 
refer to what is classified, but to the degree of boundary maintenance or 
insulation between the categories. Furthermore it refers to the principles 
regulating the degree of insulation between the categories. The impor
tance of this insulation is emphasised in this quotation taken from 
volume four (1990): 

"Indeed, insulation is a means whereby the cultural is 
transformed into the natural, the contingent into the necessary, 
the past into the present, the present into the future" (Ibid. p. 
25). 

Bernstein defines strong classification as the existence of strong bound
ary markers or insulation, resulting in the categories being kept apart 
from each other. Weak classification means that the boundaries are 
blurred, the insulation thinner and the categories therefo re can interfere 
more with each other. If there are strong boundaries between two cate
gories it also presupposes relations of power since any attempt to 
change those boundaries will provoke insulation maintainers which will 
try to restore or even increase the strength of the boundaries. Bernstein 
expresses this as follows: 

"..power relations regulate principles of classification by 
preserving or changing degrees of insulation between 
categories" (Ibid. p. 24). 

Apart from the values of weak and s trong, classification is divided into 
internal and external classification. The concept of internal classificatio n 
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refers to power which maintains or challenges the existing degree of 
classification and has its origin in one or both of the categories. The 
external classification refers to power from outside the categories, either 
maintaining or challenging the degree of classification between the cate
gories concerned. 

Framing 

While classification refers to power, framing refers to control. In his 
second volume (1973) Bernstein defines framing in the context of 
education as follows: 

"Inherent in the classification is the distribution of power; 
inherent in the framing is the principle of control" (Ibid. p. 181). 

Framing refers to the mechanisms of control which are embedded in 
values, attitudes and thereby the behaviour of the members of a cate
gory. There are seldom any explicitly stated rules but the degree of 
framing is apparent in gestures, clothes, language and so on. Framing 
can also take different st rengths. If the control is very strict then the 
framing is said to be strong while, on the other hand, the control i s 
negligible the framing is said to be weak. The concept of internal and 
external can be added to the concept of framing similar to that in the 
concept of classification. Internal framing means that the internal values 
or attitudes within a category maintain or challenge the form and the 
degree of the control which constitutes the existing code. External 
framing refers to the control from outside the categories in question, 
maintaining or challenging the modality of the existing code. 

Changes of Codes 

Reconstructivistic theories can be criticised as being overly deterministic 
giving little attention to changes. However, Bernstein's theory 
construction also attempts to describe how changes can be explained as 
well as the prerequisites for changes. Bernstein (1990) explicitly 
emphasises the issue of changes when he writes: 

"A change of code involves a change in the strength of a basic 
classification" (Ibid. p. 43). 
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Later in the same section it is argued that the changes of the codes are 
connected to conflicts: 

"Any variation within a code that effects the classification will 
create conflict, not o ver the general princ iple of the distribution 
of power, but over the distribution within the general principles" 
(Ibid. p. 44). 

Thus, a fundamental principle in the theory construction is that the 
distribution of power maintains itself essentially through the mainte
nance of the appropriate degree of insulation between the categories in 
the social division of labour it legitimises. With strong insulation 
between the categories concerned there might develop arguments of the 
social division as a "natural order". Contradiction and dilemmas within 
a classification principle must then be suppressed, especially if they 
threaten the social order. Bernstein (1996) maintains that there are three 
basic questions, always to be asked if the value of classification or 
framing changes: 

"Which group is responsible for initiating the change ? Is the 
change initiated by a dominant or a dominated group ? If values 
are weakening, what values still remain strong ?" (Ibid. p. 30 ). 

Pedagogical Rules in Training - Visible or Invisible 

In the fourth volume of Class, Codes and Control Bernstein (1990) 
elaborates the issue of the social relations to pedagogical practice and 
the rules of pedagogical practice as a cultural relay. He argues that there 
are four types of rules constituting the pedagogical practice and the 
modality of visible or invisible pedagogy. The first is the regulative 
hierarchic rules which conduct and establish the conditions fo r order, 
character, manner, the degree of hierarchy and the space available fo r 
negotiations between the teacher and the student. The second is the 
instructional sequencing rules determining the progression of what has 
to be learnt and closely interrelated to the pacing rules, which determine 
how much time is set aside for each sequence. The degree of the 
sequencing rule can often be found in syllabuses and curricula. Finally, 
the rules of criteria enable the student to understand what is regarded as 
a legitimate or illegitimate manner (Ibid, pp 63-89). 

I maintain that the degree of the visibility, if these rules are explicit or 
implicit to the students, characterises the features of any training proc
ess. If they are implicit the power relations between the teachers and the 
trainees are hidden or masked, the signs of the development have 
meaning only for the teachers and the trainees are not aware, or have 
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only vague ideas of those signs. With respect to implicit criteria rules 
even the criteria will be masked or hidden to the trainees, so they will 
not know what criteria they are expected to fulfil in order to be success
ful. If the rules, on the other hand, are explicit the relations between the 
teachers and the trainees are, in the sense of hierarchy, one of super 
ordination and subordination. In respect of explicit sequencing/ pacing 
rules, the trainees are informed about and are aware of their expected 
development. Finally, with the explicit criteria rules the trainees will be 
informed and aware of the specific criteria which have to be fulfilled in 
order for them to be successful. It might also be claimed that techn ical 
training regulated by an integrated code modality constituted by weak 
classification and framing will develop a more invisible pedagogy while 
a more collection code modalit y with strong classification and framing 
will develop a more visible pedagogy. 

I would like to emphasise the pedagogical rules as cultural relays in 
training. It implies that in its practice, training also transmits messages 
or codes existing at the work it is preparing fo r. It is understandable 
because training is mostly formed by well established members with a 
high reputation from the particular tasks the training is aiming at. 

Although the pedagog ical rules are useful concepts when analysing 
training they say little about where and by whom those rules are set. 
This issue, about where the hierarchic, sequencing, pacing and criteria 
rules are expressed and partly formed, brings us to the concept of peda
gogical discourse. 

Pedagogical Discourse - Instructional and Regulative 

Before disclosing where the pedagogical discourse was captured in my 
study I briefly present a definition of this concept. Bernstein (1990) 
defines pedagogical discourse as: 

"The rule which embeds a discourse of competence (skills of 
various kinds) into a discourse of social order in such a way that 
the latter always dominates the former" (Ibid. p. 183). 

Later in the same section he states: 
"Pedagogic discourse is a principle for appropriating other 
discourses and bringing them into a special rel ation with each other 
for the purpose of their selective transmission and acquisition" 
(Ibid. p. 183). 

Bernstein argues that the pedagogic discourse analytically can be 
divided into two types which in reality are embedded and interrelated to 
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each other. One of them is the instructional discourse, where special 
competencies and their relation to each other, are transmitted. The other 
is the regulative discourse, where specialised order, relation and identity 
are created. Furthermore he argues that the regulative discourse always 
dominates ove r the instructional di scourse. (Ibid. pp. 183-185) As a 
consequence of this definition it m ay, in my study, limited to technical 
training, be claimed that the instructional discourse comprised the con
tent of the training or pure technical issues, while the regulative 
discourse comprised methodological issues in the training process. 

I believe that the distinction between the instructio nal and regulative 
concepts, is especially important to consider when training is analysed. 
It has to be kept in mind that the aim of training is to create competen
cies for defined tasks. But it also has to be kept in mind that know-how 
is not only manual skill, in some areas it also embraces a considerable 
amount of theoretical knowledge. Therefore tension develops, or at 
least differences of opinions, as to whether theoretical knowledge or 
practical know-how should be emphasised in training. Another area 
resulting in differences of opinion concerns the level of integration 
between theory and know-how. Thus, as we can see, it brings us back 
to the pedagogical rules. A central question in my study is to consider 
whether the training is characterised by a visible or invisible pedagogy. 

Since the whole ATC project was about the establishment of a non-
formal training centre, and since there were two distinctive staff catego
ries who cooperated in this work, it was in the regulative pedagogic 
discourse that the different opinions about the training were communi
cated. In this discourse the values and attitudes were expressed about 
alternatives for the work organisation and how the training should be 
planned and performed. In my study the pedagogic discourse refers to 
the discussions between the local staff and the consultants about 
questions arising in the daily work. It was in the pedagogic regulative 
discourse during the project that the different code modalities carried by 
the two groups were revealed. In this discourse all the numerous prob
lems and their related questions were raised and discussed, as were 
possible or alternative ways to solve them. To sum up, it was in this 
discourse that the different code modalities of the two groups were 
captured, when their values and attitudes to the training confronted each 
other. 
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Codes in the Work Context 

Since a part of the empirical sections comprises the analysis of the 
different organisations of work, the use of the concepts of code, classi
fication and framing, and how they have been utilised in this context 
will be described. As previously mentioned, this part is influenced by 
the eighth chapter of the second edition of Class, Codes and Control 
volume three. Here theoretical elaboration is made as to how the organi
sation of work on a shop floor could be analysed with the help of the 
three concepts. In this chapter, Bernstein not only speaks of strong or 
weak classification but also adds "very." Thus the concepts gets both 
more possibilities to distinguish between different modalities of the 
code, but also increasing difficulties to define the different expressions 
of strength. I have avoided "v ery" since it is more the different code 
modalities and variations which have been of interest and not an accu
rate precision measurement. I would also like to emphasise that the 
analysis in my study is related to the process industry and thus some 
differences between the work on a shop floor and in a process industry 
are specified below. 

In the analysis the concept of classification refers to a number of 
principles regulating the relations between the different agents within 
the production. In those relations there are organisational features on 
both the horizontal and vertical dimensions. The horizontal features 
refer to the relationship between those agents at a common level in the 
hierarchy but with different tasks. The vertical features refer to the rela
tions between the categories on different vertical levels in the hierarchi
cal system. Adding prefix of strong or weak makes it possible to 
express how strictly the different categories are kept apart. If the differ
ent categories, either from the same hierarchic level or between different 
hierarchic levels, are kept well apart, the classification is stronger than if 
they are more integrated. 

The concept of fram ing, when used in the analysis of the organisa
tion and performance of work, refers to the degree of the control of 
work. With strong framing there is strict control limit ing the degree of 
freedom for the actors within each part of the work. With weak framing 
the work performance is less controlled and regulated. 
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Bernstein expresses the concept of framing when used in the context of 
work as: 

"If the primary unit of production is a repetitive, individually 
performed, strongly paced, explicitly sequenced divisive act, we 
can say that this is a strong framing. If the primary unit of 
production is relatively co-operative, group based, where there 
is less a fraction of the total object of production but bears a 
more direct rela tion to it, we can say that this represents weak 
framing" (Ibid. p. 182). 

To conceptualise differences in the analysis of the organisation and 
performance of work, a code modality, which prescribes and strives for 
stronger division between groups or members and more strict control is 
applied, will be called a collection code. Consequently, a code modality 
which prescribes and strives for an increased integration between 
groups and members and a weaker control will be called an integrating 
code. 

Codes in Technical Training 

In the analyses of the technical training in my study the different 
subjects or contents in the training have been seen as distinctive catego
ries. The concept of classification will here refer to the strengths of the 
boundaries existing between different subjects or contents, if they are 
kept well apart through sharp boundaries, or if they are more integrated 
with boundaries being more blurred. In the second volume of Class, 
Codes and Control (1977) Bernstein says: 

"Classification thus refers to degree of boundary maintenance 
between contents" (Ibid. p. 88). 

A curriculum, or course syllabus, might also be analysed with the 
help of the concept of classification. In this context the relation between 
the different subjects might be analysed by finding out if there are 
principles of integration or divisiveness regulating their relations. A 
collection type of curriculum exists when the boundaries between the 
different subjects in the training are sha rp, and with similar reasoning 
there is an integrated curriculum when the boundaries between the 
different subjects are blurred. 
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The concept of framing in education refers to the form in which the 
different subjects are transmitted. Bernstein writes in the fourth volume 
of Class, Codes and Control (1990): 

"Framing refers to the principle regulating the communicative 
practices of the social relations within the reproduction of 
discursive resources, that is, between transmitters and acquirers. 
Where framing is strong, the transmitters explicitly regulate the 
distinguishing features of the interactional and loca tional princi
ples, which constitute the communicative context. Where 
framing is weak, the acquirer has a great er degree of regulation 
over the distinguishing features of the interactional and locational 
principles that constitute the communicative context" (Ibid. p. 
36). 

Later in the same section a distinction is made between strong and weak 
framing: 

"Strong framing: the transmitter controls the selection, organisa
tion, pacing, criteria of communication and the position, 
posture, and the dress of the communicants, together with the 
arrangement of the physical location. Weak framing: the acquirer 
has more control over the selection, organization, and pacing, 
criteria of communication and over the position, posture, and 
dress, together with the arrangement of the physical location" 
(Ibid. p. 37). 

In my analyses the access t o physical objects is seen as a factor of 
framing, because the degree of the control over the machines, instru
ments, tools and consumable materials will set limits both for the train
ees and the teachers as to what is possible to do and how it can be done 
during the training processes. 

Guiding Model 

Now that the concepts have been theoreti cally clarified a more empiri
cally related description will be made on how the data have been dealt 
with and how the concepts have been utilised in my study. With regard 
to the model presented below it must be emphasised that it is my own 
construction which gradually has developed during the process of the 
analysis. In the model the classificat ion is put on the vertical axis and 
the framing on the horizontal axis and by doing so a co-ordinate system 
is formed, where movements or different positions are made visible. 
There are a number of parallel axes in the model to indicate that there is 
no single classification principle or any single factor of control, but on 
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the contrary, a number of classification principles and framing factors. 
The code modality has to be seen as a combination of a number of vari
ables, since the different classification principles are contemporaneous; 
some of them will support each other and thereby increase the strength 
of the classification, while others will counteract each other and thereby 
decrease the degree of classification. The same reasoning is applied to 
the framing factors indicated on the horizontal axis. 

Classification 
principles A 

B 

< T + 
< T + < H-

Weak 

Strong 

A 

II 1111> > Framing 
> factors 

Strong 

D 

V 
v Weak 

Figure 3. Theoretical model guiding the analysis of the division of work and the 
training process. 

A position in the upper right corner of the first quadrant (A) will, in this 
model, represent an extremely strong collection code and a position in 
the lower left corner of the third quadrant (C) will consequently repre
sent an extremely integrated code. However it must be remembered that 
a code is a constructed theoreti cal concept since in reality classification 
and framing are integrated and can only be distinguished in a theoretical 
analysis. The number of ax es indicate that the degree of classification 
and framing rely on a number of classification principles and framing 
factors. The model mu st also be understood from the view that the 
different positions in the co-ordinate system represent relations with a 
continuum of values. Furthermore, there is no point of zero, balance or 
equilibrium between strong and weak. Neither is there any relation to 
what is better and what is worse. The model is solely intended as a help 
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to highlight the result of an analysis in which comparisons are made 
about the code modality with its embedded degree of classification prin
ciples and framing factors. 

Before we approach the issue of the power plants and the training in 
the following chapters I wish to draw the attention to some issues about 
energy production in hydro power plants. They strongly affect how the 
work is organised and need to be highlighted in order to clarify the 
analyses. Later some issues, in the same vein, but related to technical 
training, are discussed. 

Aspects of Energy Production and Technical Training 

Bernstein (1990) elaborates on the concepts of classification, framing 
and codes in the division of work on a shop floor while my study is 
carried out in a process industry. He writes: 

"The form of social relation ship between the agents refer to the 
concept of classification while framing refers to the degree of the 
regulation of the act" (Ibid. p. 50). 

The last part of the sentence above , concerning the regulation of the 
work as a framing factor, differs somehow in the process industry. I 
would like to point out that there are, besides similarities, also signifi
cant differences between the work in a process industry and on a shop 
floor. In energy production one prerequisite is that the entire network of 
transmission Unes are interconnected, i.e. the production of energy in 
each generator in each plant i s dependent on the production in every 
other generator in all other plants interconnected by the network. 
Secondly, the energy must be produced at the very same moment as it is 
consumed, because if the production differs from consumption there 
will be problems with over or under voltage on the net. Thirdly, to start 
and stop the production in a generator must also be done with great 
caution since abrupt manoeuvrings will, besides the possible damage to 
the equipment concerned, cause intermittent voltage peaks on the net, 
causing damages to the equipment on the consuming side. 

A suitable metaphor i s to make a comparison with a horse span. 
Imagine the problem arising fo r a coachman, with a large number of 
horses, yoked together, under demand to be reined and driven at a 
constant predicted speed but with sometimes large abrupt changes in the 
amount and weight of the cargo. Then he sometimes has to exchange 
one or two of the horses while keeping the same speed and a close eye 
on the road. 
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There are also issues related to maximis ing the use of water. If, as in 
the rivers mentioned in my study, there are a number of plants with 
different capacity along a river the production must be balanced between 
the plants to avoid lack of water or flooding. Closely related are the 
demands from irrigation and environmen tal aspects, such as the guar
anty of minimum or maximum flow of water in the river. When hydro 
power energy is produced, there are, besides the local operation and 
maintenance of each unit, quite a number of external variables to take 
into consideration. But it is important to note that both of the organisa
tions of work within the plants in my study, had similar prerequisites 
regarding these issues. 

Due to the above mentioned reasons, in addition to the economical 
values the plants represent, and the possible environmental and social 
effects in case of major malfunctions, the work within the plants is 
surrounded by extended safety rules and regulations. There are safety 
rules for the operation prescribing the procedure both for the routine 
manoeuvring as well as when acute failures occur. In a similar manner 
there are safety rules for each equipment regulating the procedures for 
routine maintenance, overhaul and trouble shooting. Furthermore, the 
personal safety rules also set the limits for the freedom of actions. 
However I would like to point out that the safety rules and regulations 
were almost equivalent in the two organisations in my study. 

In a summary, since both the technical equipment, the prerequisites 
and the safety rules within the plants on the two rivers were equivalent 
those issues can hardly explain differences in the code modality. 

As with power production there are some important aspects of tech
nical training that are specific and maybe not commonly known. One 
aspect relates to hand-tools, another to machines, equipment, instru
ments and their accessories, while the third relates to consumable 
material. 

In contrast to workshops intended and equipped for specific t asks, 
technical training workshops have an extended need for accessories, 
which include both general and specific hand tools. Other necessary 
accessories are connected to specific machines. For example, in a 
mechanical w orkshop these include machines such as lathes, cutters, 
grinders, drilling machines and different types of welding machines. 
Furthermore, because they are intended for training purposes, the 
accessories must be useful in a large variety of functions. Most instru
ments used for measurement in the mechanical, electrical, electronic and 
hydraulic field, also need accessories. Experimental kits from all areas 
of engineering also have a large number of details and components. 
Furthermore, in a training centre such as JTC and ATC, there is a need 
for real equipment from the production where the principles, design, 
functions, maintenance procedures and trouble shooting can be 
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demonstrated and trained. Last, but not least, there are all the necessary 
consumable materials. Without consumable material there is a limited 
possibility for "hands-on" training. There is a need for a large variety of 
metals, both in size and quality for the mechanica l workshop. To make 
it possible to run the mechanical machines, there must be consumable 
materials in the form of machine tools, saw blades, drills, welding rods 
of different types, oxygen, and so on. In an electrical workshop we 
need different types of cables, joints, clamps, switches, fuses and 
outlets. Hydraulic workshops need different types of valves, flanges, 
pipes and sealing and so on. In an electronic workshop there is the need 
for a large variety of electronic components including different types of 
resistors, capacitors, lamps, switches and semi conductors. 

But it is not only the need for the material, there is also a number of 
other issues. Firstly; the machines, instruments and training equipment 
are used by a large number of people. For obvious reasons many of 
them are inexperienced. Secondly; as part of the training the equipment 
is repeatedly taken apart and put together, adjusted and changed. 
Thereby bolts and screws, layers and flanges are worn out. The same 
applies to connecting boxes and cables, push buttons and switches 
because of all the changes made. Thirdly; when training is carried ou t 
consumable goods are a necessity where the amount depends on the 
number of trainees. Taken together it causes a considerably reduced life 
length for the equipment, an increased need for spare parts and a much 
higher consumption of consumable than in normal workshops. 

To sum up, when training is carried out in a workshop there is not 
only the need to keep an order but also the need to keep it up-to-date. 
This issue demands management and adminis trative strengths concern
ing decisions and routines about what, where and by whom these items 
should be purchased, the delivery control, budgets for maintenance and 
repair, and finally, when faulty beyond repair, routines for replacement. 
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WORK AND TRAINING ON THE LULEÅ RIVER 

The empirical section begins in this chapter and consists of information 
about where the consultants gained their professional experience. It 
covers both field work at the plants and activities at JTC. Details are 
presented about the division of technical tasks among the staff at the 
plants, allocation of teaching responsibilities among the teachers at JTC 
and about how the training activity was carried out. 

The first part is a brief historical background of the plants o n the 
Luleå River as well as some major technical issues. The following main 
section is a description of the organisation and the division of the tech
nical work at the plants on the upper part of the same river, as well as a 
description of the organisational and training features at JTC. The 
reason for these descriptions is that most of the teachers from JTC had 
their working life experience at these plants and consequently had 
adopted their traditions, or what Bang (1990) calls the secondary 
socialisation. He distinguishes between primary and secondary 
socialisation. Primary socialisation refers to the up-bringing while the 
secondary socialisation refers to how a member in a specific work 
culture will be mentally shaped. However, he also claims that the sec
ondary socialisation is not so exhaustive. As a final section the 
descriptive part is viewed from a wider work organisational perspec
tive. The aim of this is to explain why training centres such as JTC have 
developed. 

The information about the organisation and the division of the tech
nical work presented below in figure 4 was gathered during many 
occasions, both through informal interviews and in discussions with the 
teachers from JTC and staff at the Porjus operational area. Par t of the 
information was gathered during my lecturing at the teacher training 
courses I carried out at JTC. Because all in-service training at that centre 
was focused on competencies closely related to work it was natural to 
clarify the organisation behind this work. The organisation chart has 
gradually developed and the informants emphasised that this picture 
was only valid under normal operational conditions. They claimed that 
in the case of an acute failure or malfunction the organisation was 
changed in an almost unpredictable way. Such changes depended on the 
type of failure, the specific equipment to which it could be located and 
the staff available in the specific situation. Furthermore they claimed 
that the organisation was more or less under constant change and that 
the size of the work force was slowly being reduced. Although these 
reductions were negotiated between the management and the union they 
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mostly seemed to culminate in compromises. No figures are presented 
here but the informants maintained that the number of staff was slowly 
being reduced. These organisational changes seemed to be reluctantly 
accepted at the same time as the trust in the company's social responsi
bility had decreased. 

The second section of the chapter comprises a description of JTC, 
how the knowledge area was structured and how the in-service training 
was carried out. At the beginning of my study information was system
atically collected from JTC limited to ascertaining the background of the 
consultants. It was later, during the research process, that the necessity 
of more comprehensive information about JTC became evident. 

The information about JTC was gathered through a number of ways 
from 1988 to date. It was possible for me to get the information because 
I lectured on and was responsible for a two year teacher training at the 
centre with one group of staff during 1988 to 1990. The growth of the 
centre and the related necessity to employ more teachers led to one more 
teacher training course between 1992 and 1993. During the latter period 
I also participated in the project in Aswan and both lived and worked 
with some of the teachers from JT C. Because of the twin tasks at the 
two centres I moved between them and discussed similarities and dif
ferences between the centres with their respective staff. Due to the 
nature of the teacher education at JTC during the lecturing and exercises 
in depth information was acquired about the way the centre was organ
ised, how they structured their area of knowledge and how the training 
was planned, carried out and evaluated. 

Another source of information was related to the training activity 
since as part of the teacher training I tutored each individual teache r at 
their work. My lecturing at the technical teacher training courses carried 
out for groups coming to Jokkmokk from different developing 
countries provided other opportunities of information collection. Be
sides the groups from Egypt I lectured in shorter courses for groups 
from Sudan, Zambia, Sri Lanka and Laos. In order to answer the 
numerous questions about training matters at JTC posed by the 
participants during those courses I frequently had to consult the staff at 
JTC and listen to their explanations. Furthermore, information was 
collected during the periods spent at the ATC project since in the dis
cussions between the consultants and the staff at ATC about alternat ive 
ways to solve emerging problems, arguments for solutions were often 
accompanied by a description of how similar problems had been 
solved, not solved, or non-existent at JTC. At the beginning the infor
mation collection was not systematised but draft versions of the 
descriptions have been read by the teachers and the manager at JTC and 
proposed changes have been made. The following section, where the 
results of the analysis are presented, is entirely my own. 
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Background and Technical Issues 

At present the Swedish government own s and runs about 70 hydro 
power plants producing about half of the hydro power energy. The 
production is organised within the company Vattenfall operating under 
market economy conditions. Remaining plants are owned by private 
companies or local municipalities. All the plants on the Luleå River 
were organised by Vattenfall and thereby owned by the Swedish state. 

The first hydro power plant in Sweden was put int o operation some 
one hundred years ago and now there is a total of some 1000 plants of 
various sizes in the country. Extended experience has been gained o n 
related operational and technical matters. Furthermore, in order to 
develop and sustain the competencies among the staff, a variety of 
models and methods have been used. At present the company recruits 
the necessary technically trained manpower from the public technical 
schools. In addition a few non formal training centres carry out training 
for the company's specific need. One of these training centres is located 
in the municipality of Jokkmokk, the geographical centre for the plants 
constructed on the two tributaries of the upper part of the Luleå River. 
Apart from this ongoing internal company training, training is also 
carried out by the suppliers when new equipment is taken into opera
tion. 

Forsgren (1990) writes, in an exhaustive description of the civil con
struction period of all the plants on Luleå River, that already in 1910 the 
Swedish government decided to build a hydro power plant in Great 
Luleå River. The place was located just north of the Arctic Circl e in the 
interior of Sweden and at that time a road-less wilderness. The initial 
purpose of the plant was to supply power to the railroad where the iron 
ore was transported from the mines in Kiruna to the harbour in Narvik. 
With the rapidly increasing demand for energy both from the expanding 
industry and the society the energy producing potential of the river was 
utilised. 

In 1915 the plant in Porjus was taken into operation. It was extended 
three times s o that by 1949 there were 9 generators. In 1980 a new 
plant with two generators was put into operation and the old one was 
transformed into a museum. In 1997 one additional small generator was 
commissioned and a second is under construction, both with the explicit 
aim to be utilised in research and training activities. 

To sum up, plants on the river has been producing energy for more 
than eighty years. At present there are sixteen plants on the river and its 
two tributaries able to produce 4.3 GW. The time of construction 
reached a peak during the sixties and seventies when thirteen plants 
were under construction and two were extended. During the eighties 
only extension work was performed. To demonstrate the whole of its 
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extent: If the number of the plants are multiplied by the number of years 
each plant has been producing energy it adds up to a time of nearly five 
hundred years. 

Table 1. Number of units, maximum power produced and the commissioning time 
of the plants in Porjus operational area. 

Plant No of units Power MW Commissioned 
Ritsem 4 315 1978 
Vietas 3 325 1972 
Porjus 2 480 1915/23/42/49/80 
Harsprånget 6 940 1952/80 
Ligga 2 325 1954/82 

Total 17 2385 _ 

The term unit includes the turbine, its connected generator and the 
auxiliary equipment. The Porjus area of operation, including five 
plants, has 17 units able to produce 2385 MW. The number of commis
sioning depends o n the fact that for each extension of the plant a new 
commissioning is made. As an example; Ligga plant was put into op
eration the first time in 1954 but extended between 1977 and 1982 
when it was commissioned and put into operation again. 

One way to indicate the effectiveness of the organisation is to calcu
late how much maximum energy can be produced per person. Another 
way is to see the average number of persons there are per unit. It has to 
be emphasised that there are large possibilities for misjudgements if 
these calculation methods are used for comparative studies. In such a 
study the infrastructure of the surrounding society must also be taken 
into account, because it effects the organisation of the work. As an 
example, if the staff drive their own cars there is no need either for 
drivers or car workshops, not to mention the related administration. 

The present situation where the work is mainly continuous operatio n 
and maintenance with minor civil construction has implications for the 
training of the future work force. Interviews with the teachers from JTC 
revealed that participating during the civil construction and especia lly in 
the commissioning of the equipment was considered to include tremen
dous learning opportunities. A conclusion is that an experienced w ork 
force was created during the construction and commissioning time 
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without organised training efforts. Today the competence of the work 
force is created and upheld in a formalised form within a specific train
ing organisation. 

Work Organisation 

Operators lfj 
1 1 

Plan t Sup i Su pervisor 

Op Superv. 

Operator 7 

Planning 

Op. Su perv 

Plann in g 

Planning 

Op Superv. 

El Supervisor 

Up. Engineer 

Electrician 9 

Mech Superv. 

Mechanics 10 

Op Nfenager 

Cleaners 

Comp uter Maint 

Transportation 

Aid su pport 

Figure 4. Organisation chart for operation and maintenance of Poijus, Ligga, 
Harsprånget, Ritsem and Vietas hydro power plants on Great Luleå River. 

At the time of the investigation the organisation for operation and main
tenance consisted of 72 individuals. A large part of the continuous 
control and manoeuvring of the units and other major settings at the five 
plants was remote controlled by the operators in the Operational Dis
patch Centre located in Porjus. The orders to change the amount of 
energy produced came from the National Dispatch Centre in Stockholm 
from where the entire national energy production was supervised. The 
dotted line below the operators in the figure indicates that those opera
tors, working part of their time at the Dispatch Centre in P orjus, were 
also assigned to work at the plants. 

Division of Work 

There were two main staff categories within the work organisation for 
operation and maintenance. One category consisted of the operators and 
the other of maintenance staff. Both groups were organised with Porjus 
as the administrative centre and their work was distributed among the 
five plants on the upper part of Great Luleå River. Staff transportation 
needs within the area were met by using company cars driven by the 
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staff themselves. A recruitment prerequisite was a valid driving licence. 
Because most of the plants were located in remote areas the groups of 
operators had to be away from their families during the weeks. During 
that time they spent both their time on the job and their leisure time 
together. At the weekends there were no people working at the plants. 
However, to secure production in case of malfunctions an "on call" 
system was applied. 

The operators were, mainly due to transportation problems caused 
by the large geographical distances, divided into two sub-groups. One 
group alternated between two of the plants, and the other between the 
other three plants. The content of their work included operational mat
ters, the daily and weekly maintenance routines, and when appropriate, 
trouble shooting and repair in cases of failures or malfunctions. The 
group members were selected to ensure broad competence in each 
group. 

In their actual work at the plants the operators had to follow a de
tailed control schedule covering the most essential parts of the plant. 
That schedule prescribed what equipment had to be checked and the 
maintenance procedures demanded at specific intervals for each equip
ment. Every observed malfunction in any equipment and action taken 
had to be reported. However, the operators tasks were considerably 
wider than merely supervising and manipulating the equipment since a 
large part of their work also consisted of routine maintenance and minor 
repairs. All tasks included strict demands to observe the safety rules and 
regulations. Each month they had to report how they had utilised their 
time at work. 

Their level of formal education was considered to be less significant, 
although, with some exceptions, it had to be a formal technical educa
tion, either from a technical branch in upper secondary school or an 
engineering degree. What was considered as most important was the 
reliability and self regulated task performance. The groups of operators 
largely controlled their time allocation themselves but they were directed 
by the maintenance schedules as well as the safety rules and regula
tions. The group supervisors were formally selected by a higher 
hierarchic level but the choice was also negotiated since appoin tment as 
supervisor depended on acceptance by the other members of the group. 
Salaries depended on the lengths of employment in the company, but 
were to some extent also a result of negotiations between the individu
als, represented by a union, and the company managers. 

Inside each plant was a store room where all employees had free ac
cess. This store contained the most common spare parts, consumable 
materials and general hand tools. It was constructed in such a way that 
when a predetermined minimum level of spare parts or consumable 
material had been reached a seal had to be broken. Those who broke the 
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seal were responsible for informing the administration so the store 
could be refilled. 

The maintenance group performed the larger tasks - either as part of 
a routine or for more acute reasons. They were a lso administered from 
Porjus, but unlike the operators, they performed their tasks in all the 
five plants. This group had to be financially self-sufficient, and as a 
result, they charged the company administration for their se rvices. A 
market economy was thus introduced resulting in a relation between the 
two groups of operators and the maintenance staff similar to that be
tween a buyer and a seller. When this group worked in a plant they 
lived together and shared the accommodat ion with the group of opera
tors. Like the operators each individual had to report each month how 
their time at work had been spent. As in the case of the operators, the 
level of the formal education was considered to be of less significance. 
What was judged as important was the actual individual competence to 
perform their tasks without the need for supervisors. The supervisor of 
the group was selected in the same way as the groups of operators. 

It was not uncommon that individuals changed groups for different 
reasons, either from an operational group to the maintenance group, or 
vice versa. They could also change and work at the nearby operational 
dispatch centres in Jokkmokk or Vuollerim, thereby gaining experi
ences from yet other plants in another part of the river. There was 
however a strong boundary between the administration at the office in 
Porjus and those who worked in the field. I was informed that it was 
rare that someone who once had come to work in the offices was trans
ferred back to the operation or maintenance groups. 

Specifically employed staff were responsible for the cleaning of the 
plants. They often lived close to the plant and had to monitor the 
equipment as well as the environment of the plant. They often worked 
alone in the plants and had access to all spare parts and consumable 
material. This category participa ted in some of the courses at JTC ad
dressing personnel and environmental safety and security aspects 
concerning the environment of the plants. 

The main concern, said to be shared by all the staff, was the prime 
condition of the equipment. Everyone took pride in an uninterrupted 
reliable energy production. Someone said, on an occasion when such 
values were discussed, that when there was a serious fault in a plant the 
entire municipality was on the alert. Rumours abounded and advice and 
help were offered. 
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Jokkmokk Training Centre 

This section sets out to describe the organisation of work at JTC, the 
way the teachers structured their knowledge area and the training meth
odology. As mentioned before, the reason for this is the fact that the 
main part of the consultant group at the Aswan training centre project 
came from JTC. The assumption is that they brought their values and 
attitudes about work and training with them and thereby argued and 
behaved in a way that the ATC should be, if not a complete replication, 
at least as similar as possible to their experiences of how a training 
centre should be. 

JTC was established at the beginning of the 1980s as part of a gov
ernment financed comprehensive regional projec t where Vattenfall, the 
largest regional employer, was a major participant. The centre was 
established to create new job opportunities in the region since Vattenfall 
at this time was reducing their work force because of a reduction of the 
construction work on the river. Wollström (1995) writes in a review of 
JTC that its geographical location in the largest hydro power producing 
region in Sweden, and with access to 10 hydro power plants and two 
remote control dispatch centres, within a radius of 50 km had given 
unique opportunities for education and training. The growth and 
dimension of the centre is expressed in Jokkmokkskolans Affärsplan 
(1996). It states that the number of course-participant days had 
increased from 800 during 1981 to 8500 during 1995. 

One aim of the centre was to perform the technical trainin g related to 
the need for staff working with the operation and maintenance within 
the plants owned by Vattenfall. Furthermore, the training need for 
employees in other energy producing companies than Vattenfall was 
considered as possible source of future trainees. A number of in-service 
courses were constructed focusing on the most essential equipment in 
the plants. Those courses became increasingly important since they 
constituted the core of the centre's activity and were used both in 
specific in-service training for people working at Vattenfall but also in 
an adapted form for private and munic ipality owned companies operat
ing within the energy sector. The courses were also adapted and used in 
the training of participants from the developing countries, a s mentioned 
in chapter one. 

Another aim of the regional project was to secure the survival of the 
upper secondary school in the municipality of Jokkmokk. The entire 
upper secondary school in Jokkmokk was at that time under threat of 
closure due to the decreasing number of students. In order to increase 
the number of students, a national centre for vocational education within 
energy production was established in Jokkmokk. To make t his, three 
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year long, vocational training possible, with respect to the cos ts for the 
teachers salary and the equipment, cooperation between the govern
mental school and Vattenfall was essential. The solution was 
cooperation between the local municipality and JTC. This meant that the 
upper secondary school partly contributed to the building and the basic 
learning material and Vattenfall supplied the more hydro power specific 
training equipment. To finance the teaching personnel, staff from JTC 
were leased out on a temporary basis and worked as technical teachers 
in the upper secondary school when their competencies were needed. 

A third part of the centre's assignments was linked to military de
fence since the centre provided training for young Swedish 
conscientious objectors. This training was carried out under contract 
with the military defence authority with the aim to supply the hydro 
power plants within the country with assistant operators in a case of a 
national emergency. Generally two such courses were carried out every 
year, each 13 weeks long and with an average of 30 participants. An 
additional cooperation develope d with the milita ry authority where the 
centre provided training in the construction and repair of switchyards. 
The participants were of the same category as the assistant operators 
and were trained mainly in Poijus where a complete switchyard was set 
up by JTC for training purposes. 

A fourth area of responsibility for the centre, not planned in the 
original regional project, was consultant work and training related to the 
need of skills within the centre's competence area in the developing 
countries. Those projects were mainly financed through national aid 
resources. 

Not all of the teachers from the centre participated in projects in the 
developing countries. For some this was due to inadequate language 
skills in English but some also had family reasons and difficulties in 
being away from home for longer periods. This situation led to the 
development of two groups whose interests sometimes came into con
flict with each other. The group staying at home claimed that the 
members of the other group just came home for shorter periods and did 
not bother very much about the daily struggle at the centre. They also 
mentioned the extra m oney, the luxury lives they lived abroad and all 
their vacations. The group working abroad claimed that they were away 
from their families too much and that the pressure from work and living 
conditions in the developing countries was quite hard and that they were 
in need of leisure time since they worked around the clock when on 
those projects. 

The ATC-project was at that time the largest project abroad at JTC. It 
also turned out to be an excellent learning place for work abroad for the 
less experienced teachers. Since the project was over three years long it 
was possible to make long-term plans and thereby increasing the 
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opportunity to work abroad for the teachers limited by family rea sons. 
Taken together with the excellent living conditions, travel arrangement 
and communication facilities, it all made it easier for those who hesi
tated to go. The Egyptians had also been in training at the centre, some 
of them twice and were no strangers. Another important aspect was that 
the teachers could work at the project together and thereby it was possi
ble to get a more experienced teacher helping and supporting a less 
experienced one. 

JTC Complex 

The office building of the centre was a two storied house. On the 
ground floor the manager and the three administrative support staff had 
their offices close to a number of offices used by the maintenance group 
working at the Jokkmokk operational area. On the ground floor was 
also a specific room containing a large photocopying machine, the 
stores of papers and files, book binding appliance, two fax machines 
and sundry office equipment. In an adjacent room was a powerful 
computer equipped with a publishing program, a scanner and colour 
printing facilities. Those places were not locked during day time and 
were at the disposal of all of the staff within the centre. 

On the first floor there were a number of offices, each shared by two 
teachers, with their desks facing each other. Each working place was 
equipped with a computer and a telephone. In the offices were book
shelves and paintings and posters on the walls. At one end of the 
building on the same floor were two large rooms equipped with white 
boards, an overhead projector and furnished with a large oval table 
seating 15 persons. Those rooms were used during the in-service 
courses when no specific equipment was necessary. Close to the con
ference roo ms was a small library where journals and books about 
energy production were gathered as well as a number of examples of 
learning material used in the technical part of the upper secondary 
school training. All staff members and course participants had free 
access to the library. 

At the other side of the building was a large coffee room, equipped 
as a kitchen with a freezer, refrigerator, electric stove, dish washing 
machine and a sink. There was enough crockery for all the staff to eat 
or drink coffee at the same time. Furthermore there was an automatic 
coffee brewer to be used free of charge. The room was furnished with a 
number of smaller tables and a large round table with space for ten 
persons. The walls were decorated with paintings and souvenirs 
brought back from projects abroad or received as gifts from visiting 
course participants. In this room the staff gathered for a short time in 
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the morning and during coffee breaks, one in the morning and one in 
the afternoon. When there were course participants in the conference 
rooms they joined the staff of the centre in this room during breaks. 

What was named the Machine Hall was located in part of the build
ings used by the upper secondary school, some three hundred meters 
away from the office building. The name is the same as that of the huge 
hall constructed in the plants where the generators and their auxiliary 
equipment can be inspected, overhauled or replaced. The space 
requirement is due to the size of the equipment and the overhead cranes 
used when larger equipment is replaced. 

Turbines 

Control Eq . Switches Hydraulic 

Generators 

Remote cont Automation 

Transmission 

Switchyard in Porjus 

Complete with real eq. 

Machine Hall 
Real equipment. Connect ed in functional units 

Figure 5. Interconnected equipment in the Machine Hall 

The guiding principle for the installation of the equipment in the 
machine hall was that it should be as realistic as possible. Therefore real 
equipment was used when possible and interconnected in the same way 
as in a plant. When manipulations were carried out on the equipment the 
usual safety rules had to be observed. This sometimes caused problems 
when there was more than one group in the machine hall, but the teach
ers claimed that it increased understanding of safety rules and the 
necessity for integrating safety procedures in the training. The teachers 
used to say, when guiding visitors, that it was only the lack of water 
that prevented them from making it into a complete hydro power plant. 

In the machine hall measuring instruments, accessories for the 
equipment, hand tools, spare parts and consumable materials were at 
the disposal of the course participants. The teachers had fr ee access to 
all this materia l and to the small store room. The equipment was also 
used for training purposes by students in the upper secondary school 
and the assistant operators. Different in-service courses were also often 
carried out at the same time. It was possible to handle this situation 
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because the teachers were familiar with each other's work and the 
demand each course put on the access to specific equipment. Therefore 
they could, already during the planning phase, prepare for this situation 
and also in the case of an emerging conflict they were prepared to be 
flexible and change the training in order to avoid waiting time for the 
students. In the machine hall there was also a small well-equipped 
workshop at the disposal of all the staff at the centre. 

Division of Work 
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Training of 
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International 
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Figure 6. Organisation of the work at Jokkmokk Training Centre (JTC) 

The staff at the JTC consisted of one manager, three support staff for 
administration and economy and twelve full time teachers. Each of the 
above assignment areas had an appointed project leader selected through 
negotiations between the group of teachers and the manager. The posi
tion as project leader was temporary and was changed from time to time 
due to the need for the project leader in other projec ts. The work of the 
teachers varied between the areas of assignments so that they on e day 
could work with pupils in the upper secondary school and the next day 
with specialised courses for employees from Vattenfall and the third day 
with training for a group of technicians coming from other countries. 

When a course was planned the teachers discussed who among them 
was most suitable to be in charge of this specific course. The discussion 
was on the basis of competence, previous experience, other assign
ments, and so on. The one selected was appointed as course leader and 
was thereby responsible for the schedules and availability of lecturers. 
The tasks included preparing the course files and the learning material 
and checking that the technical equipment functioned and consumable 
material was on hand. If there were study visits during a course it was 
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the teachers' responsibility to make all the arrangements. In order to 
facilitate study visits the centre had two vans which were driven by the 
teachers. Maintenance and repair of minor malfunctions were carried 
out by the teachers themselves. The staff at the centre had free access to 
the nearby power plants where they could come and go as they pleased. 
Due to safety reasons the course participants who were not employed 
by Vattenfall needed formal permission fo r study visits. In order to 
minimise administration, the authority to issue such permission was 
delegated to the teachers at the centre. 

When the centre was approached by organisations about the possi
bility of training on specific equipment the teachers were involved at an 
early stage. Thus courses were often developed in cooperation between 
the client and the centre. The final result of this planning was a docu
ment, written by the teachers, stating goals and duration of the course, 
briefly describing the methodology and presenting a budget. In this way 
a market economy was introduced in the activity of the centre. These 
economic aspects were also present in the other areas of training since 
the centre received a lump sum of money from the government for each 
trainee in the upper secondary school and each participant in the assis
tant operator courses. Part of this money was received when the 
trainees came to the centre and part of it was paid when they had fin
ished their training. 

Each week a staff meeting, headed by the manger, was held where 
all the staff participated. During that meeting information was given 
about current and future projects. Much information was passed on 
during those meetings and occasionally heated discussions a rose about 
alternative solutions to emerging questions. During the meetings su g
gestions for change were presented and decisions taken on the matters 
mentioned above. 

The salaries of the teachers were slightly higher than fo r the rest of 
the staff working at the plants, and in comparison to teachers working 
in the public school system. 

Structure of the Knowledge Area 

The structure of the knowledge area i s important since it gives an indi
cation of the view of knowledge and what is judged as important. The 
illustration below was constructed by the participants as part of the first 
teacher training course I lectured on at JTC and depicts their view of the 
centre's area of knowledge. As can be seen there is no division between 
any specific area of engineering, neither is there any distinction between 
operation and maintenance. The picture illustrates that the plants are 
perceived as a whole where the equipment is interconnected and 
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interdependent. It was also emphasised in many discussions that the 
main purp ose of the centre was to train the specific competencies in 
order to have the plants run as smoothly as possible. The principles and 
design of the equipment was secondary to skills related to a smooth 
operation and an adequate maintenance. 

w itchy ard 

Generator Aux ili an 

Turbine 

Waterways 
Cranes 

Gates 

Figure 7. Teachers' structure of the knowledge area at JTC 

The above picture illustrates both the knowledge area and the guiding 
principle when courses were constructed. The courses mainly followed 
the function of a hydro power plant from the inlet to the outlet of water 
and its connection to turbines, generators, transformers, switchyards 
and how the auxiliary equipment was connected to those main parts. As 
a consequence the courses were not focused to any specific area of 
engineering but to the function and interconnection of the technical 
system. In this way the knowledge area in the different fields of engi
neering to be treated during training was integrated with the principles, 
design, function, maintenance, trouble shooting and manoeuvring of 
specific equipment. All the teachers had, with some exceptions, work
ing experience from all the areas in the figure above. Most of them had 
skills in basic training in all of the areas and all of them covered at least 
two areas in more advanced courses. 
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The Training Process 

The description below of the process of the courses is focused on the 
in-service training courses intended to increase the technical skills of the 
staff who worked at the plants in the country. The other tasks of the 
centre directed towards the technical training i n the upper secondary 
school and the military assistant operator training are excluded although 
those aspects affected the teachers since they often worked with all of 
those tasks. 

The duration of the in-service cou rses was mostly five days. The 
course participants arrived on Monday morning and left on Friday 
afternoon. They were selected by their administrations on a voluntarily 
basis and came from both the government-owned Vattenfall and private 
companies. The number of participants in those courses was mostly 
between 12 and 15 each. An attempt was made to ensure that the group 
was as heterogeneous as possible regarding age, length of experience 
and place of work. There were no demands for any specific level of 
formal education, but in some courses there were demands for experi
ence in working with specific equipment. Participants with short formal 
education were readily mixed with those who had a degree in engineer
ing. In some cases, where there were clear developmenta l levels of the 
courses within a specific area, there was a demand for participation in 
earlier courses. 

The same teacher covered both theoretical aspects and practical exe r
cises on the courses and if necessary two teachers assisted each other. 
The course schedules were constructed with an overall presentation of 
the different topics, mostly covering half a day. The focus on most 
courses was specific technical equipment, their design, function, opera
tion, maintenance and trouble shooting, and how they affected or were 
affected by adjacent equipment or different operational situations. 

The starting point, in the training proc ess, was that the teacher in
vestigated the participants' experience with the equipment that was 
focused on at the course, what problems they have met in their various 
places of work and how they have solved them. According to the teach
ers, the economic aspects were reflected in the training process. They 
claimed that, in order to keep the participants satisfied, they had to listen 
to their wishes and adjust training accordingly. It often was a balance or 
a negotiation between what was written in the cou rse syllabus and the 
opinions of the participants. At the beginning of the course each course 
participant received his or her own course file with their names printed 
on the cover. The practical parts were performed with the c ourse par
ticipants working in small groups with different tasks and the teacher 
moving between the g roups. Most exercises or experiments were car
ried out in the large machine hall where changes, either in the 
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installation or the interconnections were often made in order to get the 
equipment more suited and adapted for training purposes. The main part 
of this work was done by the teachers but occasionally the trainees 
carried out such work under the supervision of the teachers as a part of 
their training. In the machine hall the trainin g materia l such as measur
ing instruments, accessories for the equipment, hand tools, spare parts 
and consumable materials was put on boards either close to the equip
ment or in central places easily found by the course participants. 

Due to economic reasons the training was sometimes located outside 
the centre. If an entire group of course participants came from the same 
workplace it was estimated whether it was cheaper and easier to move 
the teachers instead of the participants. The teachers then brought nec
essary documentation and equipment to the place where the training was 
performed. The deciding factor was how the time could be utilised in 
the most profitable way. The teachers time was expensive and the centre 
was under demand from Vattenfall not only to be financially independ
ent, but preferably also to run at a profit. 

After each course a diagnostic test was taken and corrected by the 
course participants themselves. In addition they filled in a questionnaire 
about their opinions on the contents of the course, the equipment and 
exercises. There was an ongoing debate among the teachers if the 
course participants opinions about the teachers should be included in 
that questionnaire. Although the technically oriented courses were the 
major ones, at present, courses under development cover topics such as 
maintenance philosophy and quality in work. These courses are less 
focused on the technical skills but are deliberate attempts to influence 
the participants attitude about their work. 

There was no consensus about the organisation of work and the 
training process among the teachers. On the contrary, there was an 
ongoing discussion about how the work should be divided, if they 
should aim towards an increased specialisation or an increased generali
sation. There were also different opinions about the number of trainees 
on the courses with respect to the balance between the economic and the 
qualitative factors. 
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Analyses 

Integrated Code at the Plants 

I argue that the way the technical field work was organised in the Poijus 
area of operation can be positioned into the third quadrant (C) of the 
model presented in figure 3, chapter four. The feature of this position is 
an integrated code modality constituted by weak classification and 
framing. This code modality was limited within the field work, because 
there was a clear division between those who worked with administra
tion and those who worked in the field. The degree of classification was 
strong since they performed different tasks at different places. The 
mobility between those categories was rare, and when it did occur, it 
was a transfer from the work in the plants to the company office in the 
municipality. As my study was not focused on the administration work, 
the code modality within the office was not investigated. 

There were tw o main categories consisting of the operators and the 
maintenance staff in the technical field w ork. The argument that there 
was a weak classification between these two groups is that their respec
tive tasks in the plants overlapped and that they worked in five different 
plants where they shared living and travel conditions on equal terms. 
The common mobility in both directions indicates the absence of status 
divergence. On the other hand, the market economy system applied to 
the maintenance group tended to increase the strength of the classifica
tion between the two categories. The system caused an increased 
control from each c ategory, both in the sense that the specific tasks 
were performed by no other than those who got paid for it, and that 
they were performed according to standard. The formal education did 
not influence the degree of classification within the work. 

Within the operator group there were also two categories; those who 
worked at the dispatch centre and those who worked at the plants. The 
classification between these groups were consciously reduced by regu
lar interchanges between places of work. 

The maintenance group consisted of three categories, those who 
worked mainly with mechanical, electrical, and automation equipment 
respectively. Between those categories was a weak classification 
because the boundaries between the different fields of engineering were 
blurred. The classification became stronger when tasks demanding a 
formal certification, such as welding or work in specific electrica l or 
electronic sensitive or dangerous equipment, were performed resulting 
in a clear division of work. 

One important principle, considered to be the pride of the work 
force, stated that the smooth and continuous production and the state of 
the equipment were the most important. Another principle, challenging 
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the company's high social responsibility reputation, stated that if the 
technical development resulted in an over-staffed organisation, someone 
had to leave. The individual status within the work force relied on the 
demonstrated individual reliability and the ability to work without close 
supervision. Those principles maintained the integrated code modality. 

The nature of time allocation between the different activities was a 
major framing factor fo r the entire work force. With respect to the 
degree of the freedom within the work, the framing factor was partly 
constituted by the maintenance schedules and the safety rules and regu
lations. The work was controlled with respect to the time, both by the 
maintenance schedules and the obligatory time reports describing how 
the time had been spent. Access to physical materials had a limited 
controlling impact because all employees had almost uncontrolled 
access to tools and stores. 

Integrated Code and Invisible Pedagogical Rules at JTC 

In the analyses of JTC the organisation of work and training relates in a 
similar way as the above to figure 3 in chapter four. 

I judge that an integrated code modality with weak classification and 
framing constituted by the control of time regulated the relationship 
between the staff at JTC. In relation to figure 3 it can be positioned in 
the third quadrant. (C) Several arguments supp ort this: The group of 
teachers was quite homogenous, both with respect to their formal 
education, and, although they were more specialised in one or two areas 
of engineering they had knowledge and experience both from work and 
as a teacher in related engineering areas. The teachers shared their 
places of work in the machine hall, in the office and during coffee 
breaks in the coffee room on equal terms. They all selected and con
structed learning materia l themselves with high autonomy, as well as 
the schedules when planning the courses. When new material was 
needed, one or two people were selected to purchase whatever was 
needed. In addition they had a large say when more permanent and 
temporary supervisors were selected. The constantly interchanging 
tasks, the high autonomy at work, the open sharing of information as 
well as possibilities to influence decisions taken, including the choosing 
of their own supervisors, all indicate an integrated code modality . 

The staff was partly divided into two categories consisting of those 
who worked abroad and those who worked at home. The degree of 
classification between those two categories was deliberately minimised, 
giving all the teachers equal opportunities. 

The framing factor was constituted by the economical issues related 
to the survival of the centre, sustained by the principle that time had to 
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be used in the most efficient way since the centre operated under market 
economy conditions. The framing factor relying on principles of control 
of physical material was weak because all the teachers had equal access 
to the computers, printers and copying machines at the office and the 
small well-equipped workshop as well as the machines, tools and 
instruments in the machine hall. Furthermore, they had almost free 
access to the plants in the region. 

I claim that the relations between the agents within the training activ
ity were characterised by an integrated code modality with weak 
classification and with its framing factors consisting mainly of the 
control of time and the ambition to satisfy the course participants. I n 
figure 3 it can be positioned in the third quadrant. (C). The argument 
for this conclusion is that theoretical and practical issues were integrated 
during the training and performed by the same teacher. Course partici
pants with different backgrounds were deliberately mixed and had 
access to tools, spare parts and consumable material. The content of the 
courses focused on specific equipment and its interconnections to other 
equipment and not to any specific area of engineering. The training wa s 
constructed so that the participants worked in teams doing different 
exercises. No formal tests were carried out but special attention was 
paid to the opinions of the participants. 

I maintain that an invisible pedagogy characterise d the training proc
ess. The regulative hierarchic rule was constituted by a sense of 
brotherhood accompanied by professional pride. This was most appar
ent during courses with participants from nearby plants. In these cases 
both teachers and participants had the same employer and perceived 
each other as neighbours in the densely populated area. Because of that 
they shared experiences from work, travel and leisure time in the remote 
plants. The fraternity was expressed in the endless number of tales 
about memorable happenings from the first construction time of the 
plant until the present. 

The hierarchic rule of pedagogy was also affected by the economic 
prerequisites necessitating course fee s. One consequence was that the 
system gave the course participants room for negotiations with the 
teachers, both about matters related to the content and pacing as well as 
the applied methodology. Furthermore this situation influenced both the 
sequencing and pacing rules. The principle regulating the degree of 
classification between the teachers and the trainees thus moved from a 
relationship of transmitter and acquirer towards the relationship resem
bling that between a seller and a buyer. In addition to being 
knowledgeable in course content there was now an additional demand 
to satisfy the customers, trainees, as well. 

To sum up, both the organisation of work within the plants and the 
organisation of work within the centre was regulated by an integrated 
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code modality with weak classification. The major framing factor, 
affecting both the work organisation and characterising the training 
process was the demand for efficient use of time. 

Now we leave the plants on the Luleå River and the training centre in 
Jokkmokk. However, before a similar description about one of the 
plants in Aswan is presented a short digression from the story i s made 
in the following section. In this digression the question why centres 
such as JTC and consultancy services in training emerge today is 
addressed. I have chosen to elaborate on these issues in this chapter 
because it relates to technological development and organisational 
changes in the industrialised part of the world. Furthermore, it presents 
an explanation as t o why JTC became involved and thereby why the 
teaching staff at the centre in Sw eden worked as consultants in Egypt. 
As will be shown, these issues have to be considered both when inter
preting the findings in my study and when viewing what has been 
under study in a wider perspective. 

The Trend from Hierarchy towards Teamwork ... 

At the end of the 19th century Taylor (1913) argued for the implemen
tation of certain principles, later known as Taylorism or Scientific 
Management. These principles heavily influenced the perception of 
efficiency and work organisation in the production industry in the 
western countries. The most important principle in this system is the 
conscious division between the intellec tual and manual work resulting 
in a division between the planning and the performance of work. A 
second principle prescribes that every task shall be broken down into 
smaller measurable parts, the most efficient way to perform these tasks 
shall be scientifically investigated. Furthermore the work shall be 
strictly controlled and the salary related to each such task. 

It might be discussed whether Taylor's principles had some influ
ence on how work was divided in the process industry, such as a 
power plant, or if it was more influenced by a military system. I main
tain that a strict division between planning and performance of work is 
difficult to apply in a process industry because the tasks are determined 
by the technical design of the equipment. However, it is possible to 
separate the operators from maintainers. Furthermore a control system 
can be implemented by making a distinction between supervisors and 
performers. Taylor's second principle is possible to apply because each 
task related to each unit of equipment can be divided among the work
force and strictly controlled. It is also possible to divide the salary, 
either by the number of each such task related to the amount of produc
tion. Braverman (1977) argues that the knowledge and skills of 
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the workers were reduced by the Scientific Management system and 
transferred into the hands of the management. He maintains that this 
system de-qualified the workers in comparison to the earlier existing 
craftsmanship system. 

Idhammar (1986) states that at the turn of the century, an approach 
toward the principle of corrective maintenance was prevalent at the 
Swedish hydro power plants. In such a system the equipment is re
paired only when failures or malfunctions occur. The preventive 
maintenance system gradually developed with increased experience and 
the integration of statistics of failures with the life span of the equipment 
and costs for stop time. The guiding principle is to plan and perform the 
maintenance work so that stop times caused by failure or malfunctions 
can be minimised. As the experience and more reliable information 
about the life span of specific equipment increased, preventive mainte
nance became increasingly sophisticated. Not only the costs but also the 
risk for the stop times were calculated and compared with the costs for 
the staff together with the costs for delivery time and storage of spare 
parts. This maintenance philosophy is in operation in most process 
industries today. Nyberg (1984) calls it "hard time-principle", meaning 
that maintenance is carried out with determined time intervals. 

In the process industry the staff traditionally was divided into two 
main groups, those who operated the production and those responsible 
for maintenance, trouble shooting and repairing the equipment. The 
maintenance group, in turn, was divided into the mechanical, electrical 
and instrument sub-groups. Traditionally these groups had different 
status within the work force. As an example the operators initially had a 
very high status in the Swedish hydro power plants. This group, simi
lar to the military system, wore uniforms with markings stating their 
grade while the maintenance staff were considered more as helpers. A 
constant struggle developed between these groups regarding inter-group 
autonomy and leadership. 

In the middle of the century the philosophy of the human relations 
organisational system gained ground when it became clear that social 
factors influenced effic iency at work. This system strives to organise 
the work more into groups and thereby bridge the gap between the 
managerial and the performance levels. Bergman (1995) distinguishes 
between the scientific management and human relation principles by 
saying that while the former is characterised by individuality, competi
tion and material rewards, the latter stands for group, consensus and 
adaptation. He further states that Taylorism and human relation organ
isational systems are not in opposition to each other, they are only 
different ways to increase profitability. 
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. is ongoing, with new concepts, ... 

Today, there is a rapid change in the Swedish hydro power plants 
toward what Idhammar (1992) calls "Condition Based Maintenance." 
This system relies on both the statistical samplings as well as computer 
aided supervision and control over the technical parts. The control is 
performed by electronic sensors connected to strategic locations, mak
ing it possible to measure a number of variables, such a s variations in 
levels, temperature, vibrations, sound, flow, pressure, speed and so 
on. The information from the sensors is sent to central computers that 
give alarm if the indications show that something abnorma l is happen
ing. The technology extends the possibility to control the equipment 
since the computers make it possible to view how these variables 
change over time. Thus it can be estimated when a minor malfunction 
turns into a more serious one. These electronic supervisory systems 
might also be connected to computerised maintenance systems where 
easily accessible drawings, instructions, previous work, planned work, 
location or purchase places as well as the price and delivery time of 
spare parts can be found. Nyberg (1984) maintains that powerful com
puters are a prerequisite to this type of maintenance. 

Bakka and Fivesdal, (1988) argue that the present changes in the 
organisation of the work in the process industry of the western 
industrialised societies can be seen as a movement from the organisa
tional type of a bureaucracy toward a more divisionalised form of work 
organisation. They point out that the socio-technical organisation of 
work, originating from the Scandinavian countries, strives toward an 
integration between the technical and the social systems. The well-being 
of the work force is prioritised and the work force is organised into 
teams with high autonomy. Using Bernstein's concepts this system 
implies an even more integrated code than the human relation system 
because the division of work is organised, not only into groups with 
related agents between adjacent categories as in the human relation 
system, but also between categories on different hierarchic levels. The 
classification is thereby weaker, but at the same time the framing, or 
control over the various groups in the work force, moves from external 
hierarchic forces to internal group factors. 

The discussion today about organisational changes relates to con
cepts such as "The Learning Organisation". Argyris (1977) points out 
that crucial information can easily be concealed for decision makers or 
personnel on higher hierarchical levels unless there is an openness and 
preparedness to communicate and learn from each other. "Life Long 
Learning" is another concept frequently used today. This concept might 
be seen in different ways. Saha (1995), when elaborating on adult 
education and development, maintains that it might foster the full 
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development process in a society. The arguments are that it is easier to 
adapt to the immediate needs and short time goals of the society, irre
spective of whether the needs are in the industrial, service or 
agricultural sectors than is possible for the public education systems. I 
maintain that if we apply this view to the industrial technical field it 
necessitates a flexible work force prepared for changes of the contents 
of their work. In-service training is with this perspective an agent 
making such changes possible. Davidson and Svedin (1996) state that 
the possibility for life-long learning depends on the work organisation 
features where hindrances consist of a strict division of the work. 
Gustavsson and Osman (1996) take a more humanistic perspective in 
defining life-long learning as learning from other times and other 
cultures, thereby shaping a universal education and learning process. 
Ellstöm (1996) mentions fo ur reasons for its increasing importance. 
One is the economic considerations about an assumed increased pro
duction efficiency, another is that research has shown that an 
environment supporting learning and competence growth increases the 
satisfaction of the work force, a third is equality and allocations of 
resources. Yet a fourth reason relates to pedagogical issues because 
research shows that formal education has problems in meeting the need 
for the required competence at the work places. 
Another concept is the "Project Organisation". According to Bakka and 
Fivesdahl (1988) such an organisation, often as a complement to a more 
stable organisation, is characterised by higher flexibility, higher effi
ciency and more freedom to act. Other explanations to organisational 
change presented by Ellström and Kock (1993) are influences from 
organisational theories prescribing change from a rule based to a more 
goal oriented organisation of work. They state that in order to establish 
this system there are, at present, attempts to broaden the content of the 
work, reduce the number of supervisors and create more autonomous 
teams of staff. The organisation of JTC fits well into such a definition 
with the work organised in temporary projects, with a work force with 
high mobility and autonomy and temporarily selected supervisors. 
Idhammar (1986) maintains that the present organisational changes at 
the plants in Sweden are aiming at an increased integration between the 
three maintenance areas. They also aim at integrating the work of the 
operators and the maintenance group so that the operators now carry out 
tasks previously performed by the maintenance staff. Furthermore 
larger maintenance work is increasingly carried out by companies spe
cialised in such work under temporary contracts. Fägerlind and Saha 
(1989) state that the continuing requirement of experts as well as gener-
alists, the growth of the service se ctor, the need for job flexibility and 
the emergent importance of life-long learning are aspects that char
acterise the developed capitalistic societies. 

82 



Work and Training on the Luleå River 

In her doctoral thesis, Bäcklund (1994) poses the question whether 
there are any new organisational patterns in the industry in reality. She 
investigated eight Swedish companies and found that the changes were 
islands of technological and organisat ional development within a tradi
tional framework. She argues that part of the recent organisational 
changes can, apart from the technical development and increased 
knowledge in maintenance related issues, be explained by the fact that 
salaries have increased to such a level that efforts are made to reduce the 
number of the staff to a minimum for economic reasons. Among the 
companies under investigation, she found two strategies to meet the 
need f or staff reduction. One way was a striving towards a flexible 
work force with broad competence and an increasing autonomy in their 
work. Porjus Operational area is an example of such a strategy because 
the work force was flexible with high autonomy. Furthermore, JTC 
served the strategy by training both for broader and more specific com
petencies. 

Another way to reduce the number of staff, found by Bäcklund, was 
a striving toward a work force flexible in numbers and consisting of a 
core of staff with very high competence who could supervise, when 
necessary, a temporarily employed work fo rce. This strategy was used 
in Porjus when large overhauls were performed because local contrac 
tors performed the work under supervision of company experts. 
Another strategy was used when new equipment was installed. On such 
occasions staff from the producer installed the equipmen t under super
vision of the company's staff. But Bäcklund also concludes that the 
division of labour is not exclusively determined by the technology or 
economy, but, to an equal extent, by social factors such as the labour 
market legislation, rates of unemployment and how dependent people 
are on an employer for their social security. The creation of JTC can 
serve as such social responsibility from the company and the govern
ment. At the same time the creation of JTC secured the survival of the 
upper secondary school and created work opportunities in the munici
pality. 

Taken together, the organisational principles of the scientific man
agement, human relation, socio-technical and project organisational 
systems show a trend in the process industries towards both a continu
ously reduced but at the same time increasingly flexible and self-
governed work force. I maintain that the changes from the correction 
based to the condition based systems is an example of how technical 
inventions result in organisational changes in order to increase the 
production efficiency. It can be claimed, referring to Bergman (1995), 
that the different organisational principles are not contradictory. They 
are merely different ways to increase profitability. 
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.affects training and creates consultancy services. 

Perby (1995) points out the vital importance of the maintenance culture 
today in the process industries in her investigation about the work in 
two process industry plants. She states that when recruiting personnel, 
what can be called "fishermen" were looked for. This is a complex 
concept describing the rules of conduct about maintenance as developed 
by a self employed fisherman who is totally reliant on, and thereby 
extremely careful with, his trawler's technical equipment. Eliström 
(1992) discusses the problem with the concept of competence and the 
related relations between the demand for formal education and the 
ability to perform an actual task. H e argues that there is no necessary 
relation between those two . It can be noted that Perby points out the 
importance of values and attitudes while Ellström highlights the prob
lem in attaining such competence in the formal school system. Porjus 
operational area can serve as an example to show how they solved the 
problem. The formal merits were considered to be of less importance 
compared to the individual competence to work independently with high 
autonomy. However, this issue brings us to the company's internal 
training and the role of JTC. 

As argued in chapter tw o, training is most effective when real life 
problems are to be solved. It is worth noticing that the courses at JTC, 
as described above, strove towards such methodology, whereby a self-
governed work-force with broad competence and high autonomy was 
trained. JTC thus supported its founder by providing opportunities to 
train an ever increasing flexibility and higher competence among the 
work-force. At the same time it created possibilities to further reduce the 
number of staff. As a consequence the increasing number of staff 
reduced the presumptive number of course participants with the result 
that JTC had to find clients outside its own organisation. 

To sum up, the development and existence of the non-formal market 
oriented technical training centres, such as JTC, in the industrialised 
countries can be understood by the above mentioned technological 
inventions and organisational changes. Specific centres are partly 
explained by the demands posed by the continuous production limiting 
the possibility of training i n hands-on competence at the plants. The 
non-formal form is explained by the large costs fo r training small spe
cialised groups needing expensive equipment and specialised teachers, 
which is difficult to handle within the public school system for eco
nomical reasons. The market orientation is explained by the divi-
sionalised organisation demanding each division to be at least self-
sustainable and preferably profitable. 

This particular situation, with demands to be a profitable training 
centre in a company with a decreasing number of staff explains why 
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JTC involved themselves in aid financed activities. When looking f or 
alternative markets they found that they could meet the demand for 
training know-how from the developing countries' hydro power 
organisations. A conclusion is that the increased efficiency at the plants 
in Sweden created a situation where aid financed consultancy services 
supported JTC's survival. As mentioned earlier, the phenomena with 
consultancy services in aid practice is addressed in depth later in chapter 
ten. 

Now when the question why consultancy services were available has 
been dealt with, we leave the area of the North Polar Circle to see how 
the same work was organised just north of the Tropic of Cancer in one 
of the plants on the Nile. 
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WORK AT THE PLANTS ON THE NILE 

This chapter includes a brief historical background of the three hydro 
power plants close to Aswan on the River Nile and a more thorough 
description of the organisation of the technical work with operation and 
maintenance in one of these plants. The reason for this is that all the 
engineers and technicians now assigned to work at ATC as teachers had 
gained their experiences from worked in these plants. With similar logic 
as in the description of the Luleå River, the assumption is that the staff 
had adopted the traditions in the division and performance of the duties 
and brought them into the centre. In the analysis the previously 
described concepts in chapter four are used in a similar way as in the 
analyses of the work on the Luleå River. 

The description of the Aswan Two plant is more detailed than the 
descriptions of the work in the Porjus operational area. This is partly 
because of the investigation we carried out to assess the training needs 
at the plants. During that process many individuals from different hier
archical levels and with different tasks within the plant were inter
viewed. Another source of information was the engineers and 
technicians at ATC who were close at hand when questions arose. 
Furthermore, the work organisation was a natural topic of discussion 
and was often integrated with my lecturing at the centre. During these 
occasions issues that were unclear were brought up and the data 
presented here partly relies on the information passed on during these 
occasions. Another reason is that, for me, as a participatory researcher 
investigating an unknown organisation gradually unfolding made it 
increasingly interesting to carry out a more comprehensive investiga
tion. 

Background and Technical Issues 

The main problem with the control of the water flow in the Nile is not 
due to the production of energy but the control of water for irrigation 
purposes. It has attracted attention ever since the Pharaohs ruled in 
Egypt some 4000 years ago. The Aswan Dam was one practical solu
tion to this problem. Abd El Moety (1960) states in Aswan Dam Hydro-
Electric Scheme that the construction of the dam started in 1898 and 
was completed in 1902. It was heightened for the first time between 
1909 and 1912 and a second time between 1929 and 1933. The first 
hydro power plant, Aswan One, named after the nearby city was 
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commissioned and put into operation in 1960. The Swedish company 
ASEA supplied two of its eight units. The second plant, one of the 
largest in the world, High Dam, was constructed with support from 
Russia between 1970 to 1980. The third plant, Aswan Two, put into 
operation in 1990, was constructed by the Swedish authority Vatten
byggnadsbyrån while ASEA supplied all of its six units. 

These three plants are located in the part of the river know n as the 
First Cataract, some nine hundred kilometres south of Cairo, just north 
of the tropic of Cancer. In 1994 Ezna hydro power plant, some one 
hundred kilometres downstream Aswan was put into operation. A fifth 
plant is currently under construction in Comombo. 

The contacts between Egypt and Sweden regarding constructions in 
waterways related to hydro power energy production date back to the 
beginning of the fifties. At that time engineers from the Swedish 
Authority Vattenbyggnadsbyrån were consulted as experts in a feasibil
ity study of different alternatives to construct a hydro power plant in 
connection to the Aswan Dam. The contacts later increased when the 
Swedish company ASEA was chosen to deliver and install tw o of the 
generators in the plant and in the eighties when the same company 
supplied all the six generators and their auxiliary equipment in the 
Aswan Two plant. 

Besides the construction of the hydro power plants on the river, 
engineers from Vattenbyggnadsbyrån were also engaged in the exten
sive work to dismount, move and reconstruct the ancient temples at Abu 
Simbel. Those temples had to be moved since they were under threat of 
being submerged when the High Dam was built creating Lake Nasser. 

During the time of the ATC-project the 30 year old Aswan One plant 
was under an extended rehabilitation. Besides the large overhaul of the 
waterways, turbines and generators, the latest version of a computer
ised supervisory system was installed. This work was supervised by 
staff employed by Asea Brown Boweri, and the main part of the 
equipment installed was produced and sold by the same company. 
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Table 2. The plants in Aswan, number of units, maximum power produced in 
Megawatt and the commissioning time. 

Plant No of units Power MW Commissioned 
Aswan One 8 400 1960 

High Dam 12 2000 1970 

Aswan Two 6 600 1980 

Total 26 2600 

With a calculation similar to the one made previously on the Luleå 
River, where the number of plants were multiplied by the number of 
production years, it adds up to about 90 plant production years. 

The total number of EEA employees in the South Upper Egypt Zone, 
comprising the area from the border of Sudan to Asuit, was 6895 
according to the report compiled by an international resource group 
from the World Bank (1995). Among them were 404 engineers, 1998 
technicians and 3417 semi-skilled workers. One of the engineers at 
ATC informed me that the number of employees had increased when 
the armed forces were demobilised after the peace treaty with Israel in 
1982. He said that work opportunities had to be created in order to 
minimise the unemployment rate among the soldiers. 

Already during the second week after my arrival to Aswan, an 
extended investigation was started on the organisation of the technical 
work within the plants. The aim was partly to find out what type of 
courses the future centre should concentrate on at the beginning. It was 
also considered an advantage for the centre administration to have exact 
knowledge on how many and who among the staff at the plants were 
presumptive trainees in the different courses . Another reason was that 
the delayed civil construction of the centre resulted in there being little 
else to do, except to investigate and do as much preparatory work as 
possible. 

The Aswan Two plant was chosen because the Aswan One plant was 
under rehabilitation and thereby not under normal operational condition. 
The High Dam plant was considered to be too large. There were also 
stricter security regulations for High Dam, thus making visits more 
problematic. To frame the area of the investigation it was decided, on 
the advice of the management of the centre, to limit the investigation to 
training needs related to the technical equipment within the plant, thus 
excluding work in the switchyard, nor were the training needs for the 
managers or the workers to be considered. 
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The findings from this investigation is summarised in the consultant 
report Pilot Project Aswan 2 (CR 1) and in the first review report (RR 
1). In these, recommendations are made about priority training ar eas. 
The review report included the graphs, depicting the "competence gap" 
constructed from the questionnaires. These recommendations were not 
followed for a number of reasons, later presented in chapter eight. 

Aswan Two Plant 

When we, for the first time, approached Aswan Two plant we were 
stopped by two uniformed armed guards at a check point in front of the 
entrance gates. When our identities and permission to enter were veri
fied the gates were swung open and we were waved on accompanied by 
a stiff salute and a broad smile. 

We, one consultant from Jokkmokk, one of the engineers from 
ATC, and I, were on our way to meet the management of the plant. The 
entrance road was downstream of the plant and therefore the Old Aswan 
Dam came into full view. It was magnificent. The dam was at this part 
at least thirty meters high, and close to the river bank curved in a wide 
circular form. The surface of the dam was made of even sized one metre 
square shaped stones with only tiny joints of concrete visible between 
them. What came into my mind when looking at this beautiful construc
tion was the grey square-shaped constructions characterising the plants 
in the northern part of Sweden. The huge machine hall was on the 
ground level just below the dam and politely waiting there was the 
manager together with his closest engineers. 

The first impression when entering the machine hall was the strong 
sense of power. On the walls were marble plates in shifting colours and 
the windows were located close to the roof. The floor consisted of light 
pink, highly polished marble plates, interrupted by a row of six circular 
areas of rust red painted plates, each with a diameter of about ten 
metres. In the centre of each of these circles the green painted plate 
covers of the very top of the generators was visible. It was like the tip 
of an iceberg with only one and a half meters visible since hidden some 
twenty metres below were the large turbines of stainless steel rotated by 
the water. Up here, in the machine hall, one could only hear a low 
frequency, humming sound. This sound was mixed with the chirping 
from the whirling swallows, with their nests built on the iron bars 
supporting the large overhead crane. The power was sensed more by 
the body than by the ears since the vibrations from the large revolving 
machines were transferred to the building and into the body. I was told 
that the final test when a unit was balanced was made by putting a coin 
standing on its edge on the top of the generator. If the coin remained 
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standing when the generator was accelerated into full speed and braked 
into an emergency stop, the balance was considered to be excellent. 

Since this was our first meeting we were politely taken on a complete 
tour of the plant. Steep ladders led down to the generators and deeper 
down to the turbines. By coincidence one of the units was stopped for 
overhaul making it possible to look at parts normally inaccessible. 
Many questions and answers were exchanged between the consultant 
from Jokkmokk and the engineers wh o guided us. On a question from 
me to the consultant about his professional view of the quality of the 
plant, he said that it looked the same as at home. But he was confused 
by the large number of people around. At the end of the tour we were 
taken to the control room with all its control instruments, alarm lamps, 
switches and knobs. 

The consultant from Jokkmokk was clearly relaxed and at ease. A 
number of questions and answers were exchanged between the control 
room staff and him. Communication seemed to be immediately estab
lished. He was asked about what type of plants he had worked with and 
questions were posed about the number of units, types of turbines, 
level of head , and the maximum production capacity. When this was 
established, the communication changed making comparisons between 
the different designs of various equipment in the plant, including the 
advantages and disadvantages of these designs. The engineer from ATC 
seemed to know every engineer in the plant personally. It was clearly a 
meeting between the members of the same profession, not to say broth
erhood. 

In the manager's office was the familiar T-shaped conferenc e table. 
All of the senior engineers participated in the meetings. They were all 
between 40 to 50 years old, neatly dressed in well-ironed shirts, hair 
cut short, friendly and relaxed. They were curious about ou r tasks and 
eager to help and support as much as they could. Most of them spoke 
good English but the presence of the engineer from ATC as interpreter 
was occasionally very important. They all knew about the future train
ing centre and expressed their support. Although the manager was 
already informed about the aim of our visit the engineer from ATC acted 
as interpreter when we explained to the rest of the group. We briefly 
explained our aim to gather information about how the work was 
organised in the plant, including who worked on each specific equip
ment and what their competence was. These findings were supposed to 
be a useful information base for the training centre, both for future 
course development and for the selection of participants. 

We had a number of meetings in this office. It was always in a 
friendly and relaxed atmosphere. The engineers seemed to take the 
meetings as an interesting break in the daily work routine. Coffee, tea 
or soft drinks were always served. The office seemed to be open for 
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everybody to enter and there was a constant passage of people coming 
in for various reasons. These visits interrupted the meeting since the 
manager and the engineers frequently had to sign papers brought for
ward to them. There were three telephones on the manager's desk 
frequently ringing and these calls interrupted everything else going on. 
Furthermore the manager had a large bunch of keys on the desk, fre
quently handed over to someone who brought it back after a short time. 
The engineers also lent out their keys to people coming in. This seemed 
to be something so normal that it was done automatically. I never saw 
any sign of irritation caused by these interruptions. It seemed to be 
normal and in my view handled with great patience. 

We had to use two meetings to ascertain how the work was organ
ised. When the organisation charts were drawn up on paper exactness 
in hierarchical positions was emphasised or given priority even if 
sketches were used. The presence of the consultant from Jokkmokk 
was crucial since he could ask more in depth questions about how 
specific problems in the work had been solved. He was however 
bewildered by the large number of people involved and concerned about 
the division of tasks and responsibilities. His remark was often: "They 
are much too many, what are they doing all the time?" We were also 
informed that since this was the newest plant, there were fewer staff 
compared to the other two plants. 

Training Needs Analysis 

When the organisation chart was outlined, we needed more accurate job 
descriptions. We therefore inquired about the possibility for each indi
vidual at the plant to describe the content of their work in writing. For 
the engineers there were no problems but the manager considered it 
better for the technicians to write their job descriptions collectively. 
These descriptions were translated and entered into a register program 
to be used when course participants were selected. These descriptions 
were not used during the time of the project, although they did verify 
our picture of the organisation and how the work was divided between 
the different categories of the work force. It also became evident that 
there was some kind of division between the responsibility for the 
functions and the responsibility for the physical equipment itself 
between the engineers and the technicians. This division of work was at 
this time very confusing for us and it took a long time and many ques
tions to clarify. 

In order to estimate the competence of each employee we constructed 
questionnaires with respect to the organisational chart and the area of 
engineering. A judgement of competence was to be made regarding the 
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ability of each individual to carry out a number of listed tasks. The 
answers could be given with four alternatives ranging from very little to 
very large. It was also constructed so that the present competen ce was 
estimated first followed by a similar estimate of the future desired com
petence, also in the same four steps. We thought that differences could 
be made visible in the form of a competence gap in graphical form 
where the actual tasks with the present individual competence , and the 
desired future competence could be depicted. 

There emerged an unexpected problem when the questionnaires were 
introduced to the manager. Judging competence in the work of a spe
cific person was considered to have serious ethical implications. The 
manager was concerned about who should make the judgement and 
how the result was going to be treated. Our solution to let the persons 
themselves estimate their competencies could not be accepted, nor was 
it appropriate that the immediate supervisor should do it. Finally it was 
agreed that the senior engineer, who knew all in his department, could 
make the judgement together with the manager. To solve the ethical 
question a code system was constructed to which the manager alone had 
the key. Thus it was made impossible for the judgements to become 
public. The answers from the questionnaires came to reveal some cru
cial areas where need for higher competence among the staff were 
defined. It also became clear how the work was divided, since the 
estimates of individual competence were related, both to the specific 
equipment and the area of engineering. The answers revealed that there 
was a small core staff, judged to have both broader and higher compe
tence than the others. This group consisted of about ten engineers and 
technicians. 

The results from the investigation were presented at a last meeting at 
the plant. Both the manager and the engineers who had participated in 
the meetings agreed that the training needs analysis was valid. On my 
question about the staff with broader and higher competence they said it 
was a matter of con cern. The manager described their role as follows: 
"If there are problems, they do the job, the rest help and support." If 
this group left the plant he anticipated that they could run in to problems 
if a serious malfunction occurred. It was later acknowledge by the staff 
at ATC on my direct question that they considered themselves as be
longing to that group. 

There were formal job descriptions written by the central adminis tra
tion of EEA. They described each position in the organisation framed 
by its location in the organisational hierarchy and the area of the respon
sibility in each area of engineering. They a lso prescribed the necessary 
formal education and the minimum amount of professional experience 
required. These job descriptions were of limited use for the training 
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centre, but added valuable insights about the underlying principles for 
the organisation of work. 

In order to get more qualitative data for constructing courses that 
could meet the actual needs at work, a number of interviews were 
carried out. The main sources of information were the future teachers at 
ATC. When more information was needed the instructors invited people 
they knew and acted as interpreters during the interviews. The idea w as 
to get a close description of each task in the various jobs and transform 
them into training situatio ns with suitable learning material and equip
ment. A number of these tasks could be combined in different ways 
depending on the specific aims of the course. Another idea was that an 
estimate could be made of which tasks could best be trained in the 
training centre, and which were best suited for training at the plants. 

The system followed an approach described by Chrosiel and Plum-
bridge (1992). This system, aimed at formal vocation al training in the 
developing countries was developed by the International Labour 
Organisation (ILO) and has been labelled as Modules of Employable 
Skill. Totally some one hundred tasks were described and put into a 
register program. However, all this information, due to reasons 
described later, was not used to the extent initially intended. 
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Organisation of Work 
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Figure 8. Work organisation chart for Aswan Two hydro power plant on the River 
Nile. 

The work organisation for operation and maintenance consisted of 72 
engineers and technicians. Because of the framing of the investigation 
the number of semi-skilled workers was not included in the investiga
tion. 

With respect to the hierarchic position in the organisation of work in 
the power plants there were two impassable boundaries . One boundary 
was between the group of engineers and the group of technicians. The 
other was between the group of technicians and the group of workers. 
A technician could never b e promoted to the position of an engineer. 
Similarly, nobody with an engineering degree could be employed as or 
be demoted to a position intended for a technician. Similar boundaries 
existed between the technicians and the workers. The formal merits 
decided the individual's position in the hierarchy and he would hold this 
position in the hierarchy during his entire employment within the EEA. 

One remarkable example of the strength of this principle will be 
given. An elderly grey-haired distinguish ed technician holding the title 
of Technician Manager had a reputation of a mythical dimension about 
his ability to solve any technical malfunction in the plants. He had 
worked within EEA since the construction of Aswan One during the 
fifties. He also had experience from the construction time and the 
commissioning of some of the power plants on the Umeå River in 
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Sweden some 30 odd years ago. As a coincidence, his work-mate 
during that time was now a member of the Board of EEA. Furthermore 
he had been in training in Russia on equipment used in the High Dam 
power plant. Whenever there arose uncertainty in questions related to 
operation or maintenance problems his advice was listened to. When I 
talked to him about such issues and his formal position he remarked in a 
matter of fact tone in surprisingly well spoken Swedish, accompanied 
with a sad smile: "Jag kan aldrig bli ingenjör." (I can never be an 
engineer). 

There was also a strict boundary drawn between the work content of 
the operators and those responsible for maintenance. The operator 
controlled the production, took readings and reported malfunctions to 
the maintenance staff. In addition to those ta sks, they were responsible 
for the manoeuvring of the units. This was an intricate procedure where 
mistakes could become extremely expensive and cause severe damage 
to the equipment. The manoeuvring was thus controlled by extensive 
safety regulations. The Operators did not perform any maintenance 
work. 

Careers and Salaries 

Engineers working in the po wer plants had all completed a five year 
university education, either in the mechanical, electrical or electronic 
fields of engineering. If they had been in military service, they had 
served as officers for three years. 

Most engineers and technicians starte d their working careers within 
the operation department at the High Dam plant which also served as a 
place for in-service training. A newly employed engineer started to 
work under the supervision of an operation engineer fo r three to six 
months. During that time he met all the managers from the different 
departments who examined him on technical and safety issues both in 
writing and orally. Then he worked more independently for some time. 
Finally he was put in the position of shift engineer and worked as such 
for a couple of years. The length of time depended on the necessity to 
make space for new employees or if there was a vacancy in the mainte
nance department which had to be filled. In the High Dam plant there 
were four levels in the engineering career. In that specific plant an 
engineer started, when transferred from the operation department as 
third engineer and worked as such for at least four years. Then he was 
promoted to second engineer and worked as such at least five years. He 
then worked as first engineer for an additional five years. After that he 
could be promoted to senior engineer with the title of manager. The 
number of levels in the career for the engineers depended on the size of 
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the plant. In Aswan Two, for example, there were two levels i n the 
mechanical department and three levels in the electrical department. 

I was informed that family relatio ns did not affect the possibility of 
being promoted. If a presumptive candidate for promotion had relatives 
in higher positions it was considered to be an advantage, but it was at 
the same time emphasised that it was not any determining factor when 
possible promotions were discussed. 

All titled technicians in the power plants had to have passed the two 
year technical course in the secondary technical sch ool, either in the 
mechanical, electrical o r electronic field of engineering. After school 
most of them had entered the military forces where they had spent three 
to five years. A technician, in the same way as an engineer, started his 
career in the operation department working together with an experienced 
technician for six to eight months. He was then examined using both 
written and oral tests by the chief operation engineer. After the tests he 
worked under some supervision for a couple of months and was finally 
put in the position of shift technician. The length of the time he worked 
as such depended on, as was the case f or the engineers, whether space 
had to be made for new employees, or if there was a vacancy in the 
maintenance department. 

Marriage was another determining factor which limited the length of 
time an employee worked as shift engineer or shift technician. When a 
man married he was supposed to work during regular day hours. The 
impact of social responsibility for management was highlighted when a 
manager commented on the issue in a meeting by saying: "It's not good 
if the woman must be alone at night too often. Specially when the 
children come." 

The technicians were always organised in groups. In Aswan Two 
there were 10 different groups. The division of work was in accordance 
with the scientific area and the physical construction of the equipment. 
For example, there was one group responsible for the mechanical parts 
of the gates and cranes in the plant, such as lifting devices and gear
boxes. There was another group responsible for the electrical motors in 
the plant. With respect to gates and cranes there were a number of 
electrical motors in the technical equipment. Yet another group of tech
nicians were responsible for the control equipment. As for the group 
working with electrical motors, there were a number of level and load 
sensors in the equipment for the gates and cranes. Due to the design of 
the technical equipment and the principle of the division of work, all 
three groups had to be involved when maintenance or trouble shooting 
of equipment in the gates or the cranes was carried out. They all needed 
a written order signed by their supervising engineers. Furthermore, 
they had to have a signed requisition to get any specific t ools, instru
ments, spare parts or consumable material from the store. 
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Each group of technicians was headed by a senior technician. He was 
responsible to the supervisory engineer. When the position of senior 
technician was vacant, the man chos en was the one with the longest 
experience from the specific area of responsibility. Individuals from 
higher levels in the hierarchy had no influence. Even if the group 
considered the man who was in line unsuitable and another group 
member, also with considerable experience, as much more competent, it 
was still the length of employment at the responsibility area concerne d 
that determined who should become the head of the group. If there was 
a man from another group assumed to be more competent but with less 
experience in that specific area of work he could not have the job. Only 
if the man with the longest experience volunt arily stepped aside, was it 
possible to select the man with the second longest experience. The 
principle of seniority, not in age or employment, but in àie amount of 
time spent in this specific place of work, regulated promotion for the 
technicians. 

Those employed as workers were placed directly where they were 
needed. There was no scope for promotion other than receiving the title 
of skilled worker, given after ten years of employment. No tests and 
training were considered necessary for them. 

Staff salaries within EEA were fairly good in relation to other com
parable groups working in the government authorities. Compared to a 
teacher in the public school with the same length of formal education, 
the salary was more than double f or an newly employed engineer or a 
technician with some years of working experience. Within EEA the 
salary differences were not so great but still considerable. In 1992 a 
newly employed engineer started with a monthly salary of 200 Ep. A 
technician started with 150 Ep. The final salary fo r an engineer and a 
technician after fifteen years of employment was 350 Ep and 250 Ep 
respectively. Equal to about 80 US dollars. There was also a bonus 
system related to the amount of the energy produced and the judged 
efficiency at work, where some extra money was divided, mostly 
proportionately to the normal salary. 

EEA provided houses or apartments free of charge for all their engi
neers and technicians at the plants. The electricity and water was sup
plied by the company and those working at the plants had free local 
telephones in their homes. Transportation to and from work as well as 
medical care was free for everybody. The retirement age was 55 or after 
30 years of employment. After retirement, the employees could con
tinue to Uve in the EEA-owned houses or apartments. The insurance 
system was extended so that in the case of illness or death, the family 
was entitled to receive help with accommodation and schooling for the 
children. A commonly used expression, when such issues were dis
cussed, was: "EEA must take care." The emphasis was strongly put on 
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the word must. There was a very strong confidence among EEA staff in 
the company's responsibility toward their employees. The quotation 
thus has to be interpreted that it was considered to be the responsibility 
of EEA to care about social security. 

Analyses 

As in the previous analyses of the organisation of work in Porjus and at 
JTC, the theoretical framework refers to the analytical model presented 
in chapter four. I argue that the organisation under study here fits into 
the first quadrant (A) in that model. 

Although the technical field work in the plants is the main concern, it 
might be of interest to first extend the analysis in order to analyse the 
work organisation in a slightly wider perspective. Already the fact that 
the three plants had their own independent organisation implies a classi
fication, because their staff were thereby isolated from one another. 
Transfers occurred either when a vacancy arose or space had to be made 
for new employees. The latter reason, to transfer employees in order to 
create employment opportunities will be addressed later. Transfers from 
the other plants to High Dam were rare. During larger overhauls, staff 
were occasionally transferred between the plants. This low mobility 
between the plants indicates a collection code when viewing the three 
plants as distinctive categories. 

Strong Classification at Work 

On the organisational hierarchic ladder were three main categories 
consisting of engineers, technicians and workers. The engineer level 
consisted of general manager, manage r, senior engineer and engineer. 
The technician level was divided into senior technician and technician. 
On the lowest rung were those entitled labour divided into skilled and 
unskilled. 

The explicit demand for formal education, dictated by company rules 
maintained the degree of classification. No formal education was 
demanded for labourers. To be employed and work in the position of 
technician demanded a certificate from upper secondary technical school 
in a relevant area of engineer ing. Finally, to enter the level of engineer 
demanded a university degree in a specific field of engineering. The 
management level demanded education as an engineer with a number of 
years of experience as a senior engineer. There were no exceptions 
from the classification principle, neither with respect to entry level, nor 
to the possibility to cross the boundaries by promotion or demotion. 

98 



Work at the Plants on the Nile 

This resulted in that a skilled labourer could never be promoted to a 
technician and a senior technician could never become an engineer, 
regardless of the competence of the individual. The opposite was also 
impossible, i.e. a technician could not be demoted to a labourer nor an 
engineer to a technician, regardless of the incompetence of the individ
ual. 

The place of work increased the classification. Lower level engineers 
shared offices while the technicians and workers spent their time, when 
not working with the equipment, in small workshops inside the plants. 
It indicates a weaker classification between the technicians and work ers 
than between the engineers and technicians. The category of the labour 
was strongly classified with respect to type of work since they were 
only allowed to perform unqualified tasks as helpers or cleaners. Clas
sification with respect to the place of work was weak since the workers 
were transferred between different plants and departments whenever 
needed. 

The degree of classification between the engineers and the techni
cians was also amplified by the division between the planning and the 
performance of work, stating that an engineer should plan, supervise 
and control the work, but not manually take part in it. This principle 
could be observed physically, because some of the engineers let the nail 
on their left little finger grow about one centimetre long. I was informed 
by a technician that it was as a silent message that they did not do man
ual work. The position in the hierarchy was manifested by the size of 
the offices, the number of telephones and the size of the key-rings. 
Another, but similar principle, regulated the division of work between 
the technicians and the workers. This principle was underpinned by the 
opinion that the technicians should do the advanced technical work, 
while the dirty, heavy and tedious aspects were left to the workers. 

Within the plant the staff was organised in the two main categories 
formed by those who worked with operations and those who worked 
with maintenance. The classificat ion between those two categories can 
be said to be strong since each group had clearly recognised ta sks. The 
career path maintained the degree of classification between those two 
groups since those working with maintenance considered themselves 
superior because they were, in addition to seniority, also themselves 
experienced o perators. As a result working with maintenance had a 
higher status than working with operations. The technicians who 
worked within operation were divided into mechanical operators and 
electrical operators depending on their formal education. 

Those who worked in the maintenance department were, in turn, 
divided into mechanical, electrical, instrument and control areas of 
engineering respectively. As in the operation department the dividing 
principle relied on the formal education. In addition to that principle a 
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further division was made, regulated by the principle that each 
employee was assigned to specific equipment in the plant. This classifi
cation principle was stronger for those within the mechanical engi
neering area while it was weaker for those working in the instrument 
and control area, since the nature of their work was interconnection of 
the different parts of the plant. 

Those at the bottom of the engineer hierarchic ladder were divided in 
the same manner as the technicians. The engineers shared their offices 
with other engineers or , when reaching the level of manager, they got 
their own office. The mobility with respect to the area of work was 
larger in the groups of engineers than among the technicians. It was not 
uncommon that an engineer was transferred and worked with different 
equipment within his area of engineering and thereby gained wider 
experience. With respect to work, they were controlled by the responsi
bility area, safety rules and maintenance schedules. 

The tasks for the technicians were divided according to the area of 
engineering and the physical location of the equipment under the 
responsibility of their group. Those with formal education from the 
mechanical field of engineering was organised in small groups working 
with mechanical equipment. The electrical and instrument and control 
groups were formed in a similar way. Each of those groups had explicit 
responsibility for specific equipment within the plant. Once a technic ian 
was transferred from the operation department, he could be working in 
the same place and with the same equipment for the duration of his 
employment with the company. The groups who worked with instru
ment and control were less tied to a specific place of work since the 
nature of the equipment in their field of engineering is found in almost 
all other equipment. 

The classification was further maintained by the seniority principle, 
stating that the person with the longest experience in the specific place 
of work was promoted when a vacancy arose in a senior position. 
Furthermore, I maintain that because the employees' social security 
relied mainly on the company it created both an acceptance of the strong 
classification and the acceptance to obey orders. 

Strong Framing at Work 

For the operators there were, besides the safety rules, detailed rules 
prescribing report procedures of normal production as well as proce
dures when malfunctions or failures occurred. They monitored and took 
readings of instruments following detailed schedules. In the mainte
nance department detailed schedules prescribed both the content and the 
pacing of the tasks to be performed. The engineers were responsible for 
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the proper function of the equipment in their respective area of respon
sibility. This responsibility al so included the equipment's interconnec
tion with other equipment within the plant. The technicians were 
responsible for the condition of the equipment in their area of engineer
ing. The framing factor was thus partly spatial since the technicians had 
to monitor and watch over the equipment under their responsibility. 
But, because the engineers were responsible for the functioning of the 
equipment under their responsibility their work was also framed, but to 
a larger space than for the technicians. The engineers were in turn 
controlled by the demand for written permission and requisition forms 
because their supervisors could scrutinise and criticise every decision 
taken. 

When maintenance work was carried out including manipulations 
with the equipment, a written work order was demanded. This order 
was issued by the engineer in charge and handed over to the senior 
technician, who was the head of the group concerned. Without that 
order the group was not allowed to start any task. If two or three 
groups were involved, they needed one order each. Thus, every work 
was under the control of the supervising engineer. The justification for 
this control was related to the safety rules and regulations. 

Another framing factor was the access to the stores for tools, spare 
parts and consumable material. That control was entirely the responsi
bility of the engineers. In a manner similar to that for the permission to 
start a job, a signed requisition was necessary to get specific tools, 
spare parts o r consumable material from the store. The explicit argu
ment for this was that it was government property and had to be strictly 
controlled. 

Collection Code at the Plant 

The trust in the company's social responsibility was very high and 
unquestioned but, at the same time it demanded acceptance to obey 
orders. This reduced open opposition or resistance. Taken together, a 
strong collection code emerges where the classification princ iples relied 
on the demand for formal education, sustained by the principle of the 
division between intellect ual and manual work, the division between 
advanced and simple work, the seniority promotion principle, the low 
mobility and the principle in career p aths. The framing factors were, 
apart from the safety rules and regulations, detailed operational and 
maintenance schedules, demands for written work permissions and 
material requisitions, as well as the explicit responsibility system. 

To summarise the effects of the code; the staff working with the 
equipment at the plants were not allowed to start an assignment without 
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permission. Even if they wanted to bypass that rule they could not get 
specific tools, instruments, spare parts or consumable material from the 
storerooms. Order was enforced because they were supposed to stay 
within a specific space or only allowed to work with specific equip
ment. If that rule was bypassed other staff supervised the equipment in 
the other places making it impossible for unauthorised staff to gain 
access to it. 

I was informed that in a case of emergency a more integrated code 
regulated the work. That is: the strong collection code changed into a 
more integrated code under abnormal operationa l conditions. I did not 
see such an emergency, but I was told that the framing factors were 
weakened so that the work permissions and the requisitions for material 
were given by telephone and the formal procedures were attended to 
later. Also, in the work process, the classification was weakened so that 
the staff concerned worked on more equal terms. 

Now that I have presented an extensive description of the place 
where the staff at ATC gained their professional experience, it is time to 
enter the training centre. In this centre the consultants from Jokkmokk 
with work habits from an integrated code modality joined forces with 
the local staff in Aswan with habits from a collection code modality. 
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ATC - ACTORS AND INFLUENCE 

The first section of this chapter includes a description of the centre and 
it's local and expatriate staff. The reason why this section i s so detailed 
is that it sets out to bring the reader into the environment and the build
ing of the centre where the common work was carried out. I would also 
like to point out that this description of the centre was made in 1995 
when one year of consultancy support remained. In order to validate my 
statements this section h as been scrutinised by the consultants twice 
since the f irst draft resulted in so many comments that it had to be 
rewritten. It was read by the staff at ATC during my last visit and their 
comments also led to some changes. I end this section with a chrono
logical description of my activity as a participant. 

In the next section the contractual stipulations and the governing 
bodies of ATC are presented. This is done to clarify the power relations 
between the two groups and the power relations between the ATC and 
EEA. The demands for reporting from the project and the large amount 
of archival data it created have been valuable sources of information 
during this study and must therefore be presented. The manager and the 
three supervising engineers at ATC provided the information on the 
influence of the national and local bodies during my last visit at the 
project. 

In the third section the weekly meetings are described. This was the 
place where the pedagogical discourse was captured when different 
opinions about the training were expressed. The information presented 
here was collected partly by participation and partly from minutes of 
meetings, progress reports, review reports or individual consultants' 
reports. 

The social responsibility is addressed in the last section. Although 
lacking extensive coverage in the archival data, I consider that it had a 
significant impact on the development of ATC. 

ATC Complex 

ATC is located a couple of kilometres from the airport in Aswan some 
fifteen kilometres south of Aswan town. On my first visit it was a 
construction site with dirt roads and scaffolding everywhere, located on 
the border of the desert. On my visit three and a half years later, the 
roads were paved, grass and bushes had started t o grow and the build
ings were painted light pink blending with the colour of the desert. 
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Close to the centre is Sahari City, originally built to accommodate the 
Russian staff who supervised the construction of High Dam, and now 
occupied by EEA staff. I was informed by the manager of the centre 
that EEA had about nine thousand employees in Aswan. The company 
had its own security fo rce, transportation system, building company, 
housing areas complete with maintenance staff, as well as sundry 
workshops, all with their own administrative supp ort. The staff thus 
consisted of many employees with a wide range of tasks. 

When ATC was commissioned it consisted of four separate two 
storey flat roofed buildings with a total floor area of seven thousand 
square metres. The first to be built and closest to Sahari City was the 
workshop building, followed by the classroom building and the 
administration building. The hostel building, finally, was located about 
fifty metres from the administration building. A proposed design of the 
centre was presented in the report from the feasibility study, conducted 
by a Swedish consultant on behalf of SwedPower. Those drawings 
were not followed to the letter but corresponded fairly well to the w ork
shop building. I was informed by the consultant that the drawings and 
equipment proposed in the study followed the recommendations made 
for the Swedish vocational education in upper secondary school in the 
areas of mechanical, electrical and electronics engineering respectively. 
Other parts of the centre were larger than initially proposed. 

Administration Building 

The administration building was two storeys high and square shaped 
with a broad grey marble staircase at the entrance. Glazed double doors 
led into a large hall with a reception desk and a broad winding staircase 
up to the first floor. On the ground floor one room was used for the 
computer and printing facility and one for the large copying machine. In 
the computer room the four computers were put on desks in a row at the 
back of the room. Five people worked in this office, one supervisor and 
four operators. The room itself was plastered white with a tiled floor 
causing an echo-effect that made normal conversation difficult. In the 
copying machine room one man was responsible for the huge machine 
and the consumption of paper. He copied according to written requisi
tions issued by the supervising engineer and signed by the manager of 
the centre. 

On the second floor was a large office for the manager of the centre 
and beside that a smaller office used by his secretary. The manager's 
place of work was behind a large desk of dark wooden tiles and behind 
him was a book shelf of the same materia l and style. On his left hand 
were two telephones put on an extendible plate and buttons where he 
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could call his secretary or the care taker. In front of his desk were two 
lower tables and eight comfortable c hairs. The positions of the tables 
formed a "T." 

SwedPower Office 
Our office was located between the manager's and the three supervising 
engineers' offices. On the outside of the door was a large poster of a 
Lapp tent with snow covered mountains in the background. Just inside 
the door was a carpet on the floor with a number of sandals. Due to the 
problems of keeping the office free from the sand we demanded a 
change of shoes when entering the room. On the walls were more 
posters with variations of the picture on the door. In the centre hung a 
notice board filled with a mixture of postcards, fax messages and 
photos taken during the proje ct. Dominating the room were three large 
desks placed in the shape of a T, following the traditional way of 
furnishing a management office in EEA. The desks were decorated with 
flowers and there was usually a bowl filled with sweets. 

A large leather covered wheeled armchair had i t's place at top of the 
"T." Ordinary chairs were placed around the other two desks. There 
were also smaller desks at each side of the room, two of them equipped 
with computers. The main computer was set up in front of one row of 
windows together with two printers, a scanner and back-up facilities. In 
one corner was a refrigerator and coffee making facilities. Large plants 
of Monstrea, in clay pots, also decorated the room, all to give a 
comfortable and homelike atmosphere. The central air conditioner held 
the temperature at a comfortable level. 

We used the office like a watering-hole. With the exception of the 
weekly meetings, it was only on rare occasions that any work was done 
together with the staff at ATC in this office. The joint work was carried 
out in the various workshops, classrooms or offices together with the 
engineers and technicians. Our office thus became a place where i ssues 
of concern or joy were treated internal ly among us. However at the 
same time this habit alienated us from the staff within the centre to some 
degree. 

Workshop Building 

The entrance door to the mechanical workshop was three metres high 
and made of metal sheets. The workshop was huge, about thirty by 
fifteen metres with the ceiling more than six metres. The floor was 
made of rust-read brick plates. The walls were plastered white except 
for the first one and half metres from the ground which were tiled in 
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white. At the far end there was a bigger door making it possible to 
move large equipment in and out of the workshop. Placed in the work
shop, on low concrete foundations, were the most common machines 
for metal work. 

Two new semi-automatic lathes and grinding machines dominated 
the scene. In addition there were also wooden workbenches equipped 
with vices and machines fo r drilling, cutting, grinding, bending and 
welding. A number of metal cupboards were placed along the walls. In 
the middle of the workshop three workbenches were placed in a row 
where some laboratory equipment was mounted. It was equipment 
intended for demonstrating the behaviour of different metals when 
affected by heat, bending, stretching and so on. No hand-tools were 
visible, nor could the extensive amount of the accessories to the lathes, 
grinding, drilling and welding machines be seen . The workshop gave 
an impression of emptiness and loneliness, as if it was waiting for 
something. The machines and equipment did not seem to be used 
because there was no work going on. It looked more like an exhibition 
of a mechanical workshop than a workshop intended for training pur
poses. 

Due to the size and the building material used the echo effect was 
overwhelming. Conversations had to be held at close range. Although I 
did not experience it personally, o ne can imagine the ear splitting echo 
when a group of trainees pounded , drilled, cut or sawed on metal. 
Directly to the right of the entrance doors, in the corner, was a store 
room with the hand-tools and the accessory equipment for the machines 
together with empty cardboard boxes and pieces of metal. Although 
there were a lot of shelves it was hard to see the structure of the order 
since the shelves were not marked. The teachers' office in the work
shop was about twenty square metres with large windows overlooking 
the workshop. Low metal cupboards covered one wall and three des ks 
were crowded in the remaining space. On the table were text books in 
mechanical engineering, an English/Arabic dictionary and note books. 
The walls in the office were plastered white without any posters or 
pictures. On the floor, in a corner was a cooking plate with the end of 
the cable stripped of insulation and when used put straight into the 
outlet. The heating element was an unprotected spiral that glowed bright 
read when it was in use. 

Three technicians and one cleaner worked here. The technicians were 
specialists in the different areas within metal work. One performed the 
training on the lathe and grinding machines, an other in the arc and gas 
welding machines and the third performed the training in bench work 
and as a supervisor for the group he also had the overall responsibili ty 
for the rest of the equipment. This supervisor had been with the project 
from the very start and the other two were transferred to the centre 
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when the mechanical shop was ready. There was also a young newly 
graduated mechanical engineer employed, but his office was on the 
ground floor of the administration building. The supervising engineer 
had his office in the administration building 

The smaller electrical workshop was situated close to the mechanical 
workshop. Within the workshop were two smaller rooms so that the 
echo was reduced to some degree. In one of these rooms were two 
identical sets of laboratory equipment where experiments on rotating 
electrical machines could be conducted. The other room had glazed 
walls and was used for laboratory experiments with static electrical 
machines. A large generator stator from Aswan One plant was mounted 
on a platform in the main w orkshop. As in the mechanical w orkshop, 
no tools or any typical electrical items such as cables, connecting 
devices or instruments were visible, neither were there any pictures nor 
illustrations on the walls. There were a lot of motors, generators, 
relays, transformers of various sizes and manufacturers gathered in the 
store room. But since there were no markings on the shelves it gave an 
impression of disorder. 

The office for the technicians was almost a copy of the one in the 
mechanical workshop. One engineer and four technicians worked here 
as well as one man assigned for cleaning. The female engineer was 
young and had been transferred to the centre after one year of work at 
the High Dam p lant. Apart from a computer engineer working at the 
project for one year, she was the only female among the technic al staff. 
She used a specific desk in the office. Unlike the technicians, who 
changed desks, according to where it was most convenient for the 
moment, this desk was exclusively for her. 

The hydraulic workshop had the same design as those previously 
described. Inside the workshop was a glazed room which could be used 
as a small classroom. In that room was equipment with advanced 
programmable logic control systems where hydraulic experiments could 
be carried out. Large colour illustrations of various types of hydraulic 
components were put on the walls. In the main wo rkshop laboratory 
equipment intended for hydraulic experiments was mounted. This 
equipment was used to illustrate physical laws with respect to the flow 
of water or oil, different types of pumps and turbine equipment where 
flow, head and load could be manipulated. In a separate room within 
the workshop were two large hydraulic laboratory benches. On this 
equipment a number of laboratory experiments could be conducted 
showing the functions and behaviour of different types of hydraulic 
switches, regulators, valves and machines. As in the previous work
shops, there were neither tools nor any hydraulic tubes, flanges or 
connecting devices lying around. The workshop looked like a place 
where no work was carried out, only experiments. 
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Two technicians were working here so the office was not so crowded 
and on the walls were some posters with pictures of hydraulic compo
nents. The supervising engineer for this workshop was also responsible 
for the mechanical workshop. 

The electronic workshop was located on the first floor of the work
shop building. A narrow concrete staircase with a wooden handrail led 
up to an open windowless hall. Three double wooden doors led into the 
electronic, computer and chemistry workshops respectively, all 
equipped with central air-conditioning. In one corner of the hall there 
was a small kitchen. The electronic workshop was about fifteen metres 
square. There were six large workbenches placed in three rows with 
space to walk between them. They all faced towards a large blackboard 
mounted on the wall. Behind each workbench was space for four chairs 
and on each bench was a cloth covered electronic laborato ry kit. Apart 
from the furniture and the electronic kits the workshop was empty. 
There were no hand-tools, soldering irons, components, instruments or 
equipment under repair visibl e. In the store room, located behind the 
workshop were metal shelves and a number of metal cupboards. The 
structure of order was directly clear because the shelves and cupboards 
were marked with letters and numbers. In the shelves were spare parts 
for the electronic laboratory kits in the workshop. There were also 
complete class sets of two other manufacturers types of electronic 
laboratory k its. More sensitive equipment was put in the cupboards. 
There were at least fifteen oscilloscopes, multi-meters of different 
types, frequency generators and frequency measuring instruments. 
There were fewer hand-tools then might have been expected. Beside the 
store room was another room with workbenches placed along the walls. 
The workbenches were intended for use when real equipment was 
repaired. In this room there was also special equipment for copying and 
editing video tapes. 

Four technicians, two engineers and a worker were assigned to this 
workshop. The two engineers were employed two years after the start 
of the project. Since there was not enough space in the teachers' office 
an extra table was put in the workshop. Similar to the arrangements in 
the mechanical, electrical and hydraulic workshops, the supervising 
engineer had his office in the administration building. 

The Internal workshop was located in the corner of the building. Ten 
people worked here. The supervisor was an experienced carpenter 
transferred fro m the carpenter shop at High Dam. The rest were all 
newly employed by EEA and assigned to work in the company's 
carpentry shops. Outside the w orkshop, in the most shadowed place, 
were neat piles of planks and wooden tiles. Inside the workshop, which 
was about half the size of the other workshops at ground level, more 
wood was piled up. In the workshop were a number of workbenches as 
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well as saw, cutter, and planer machines. Finished and half finished 
furniture intended for the training centre was put where space could be 
found. Hand-tools were in use and a lot of activity was going on. 
Pieces of wood and shavings were scattered on the floor. Due to the 
storage of the wood and the finished furniture there was limited work
ing space. A closer look at the machines revealed that most of the safety 
parts had been removed. In the office papers with sketchy drawings of 
benches, cupboards and shelves were on the tables. Only the supervisor 
used the office. The workshop was organised directly under the 
manager so there was no supervising engineer. 

The main store was located at the back of the workshop building, 
between the hydraulic and internal workshop. Inside the room were two 
large desks where the store keeper had his working place. In front of 
him, piled on the desk were four large red storage books. The books 
were marked mechanical, electrical, hydraulic and electronic respec
tively. Behind the desks metal shelves were mounted in three rows. On 
the shelves were accessories and tools for the machines in the centre, 
various hand tools, instruments and consumable material. This included 
bits and pieces such as metal and welding rods of different material, 
bolts, nuts, screws, cable, joints, flanges, oil and so forth that were all 
intended for the workshops. One storekeeper and one helper were 
assigned to work in this store. 

Classroom Building 

On the grou nd floor of the classroom building were the library, the 
assembly hall with room for two hundred people and a cafeteria. The 
four large classrooms were equipped with desks for thirty students, a 
teacher's desk, a large blackboard and an overhead projector. On the 
first floor was the large computerised power plant si mulator. It occu
pied three rooms and was used in courses intended for the operators at 
the plants. It was designed specifically f or the energy production and 
transmission in the area. 

With the help of the simulator various operational situations could be 
simulated as well as the most common tasks such as routines for 
starting and stopping the units, different operational situations with 
variations of the load, water level, access to the number of units and s o 
on. In addition to the normal operational conditions different types of 
malfunctions or faults could also be simulated. It was even possible to 
speed up or slow down time so the effects of the different manoeuvres 
could be visualised over a longer or shorter time s pan. Routine work 
and procedures when malfunctions or faults occurred in the transmis
sion net could be simulated and practised in a similar way. Lamps 
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indicated the present condition of the operation, knobs and buttons 
made changes possible and when serious faults were programmed the 
alarm lights flashed and the sirens went off. 

A group room was located close to the simulator with a large oval-
shaped conference table seating twelve people. In addition to the white 
board and overhead projector video facilities were available. In a small 
office close to the simulator rooms two technicians and one helper were 
assigned to work. The supervising engineer was also responsible for 
the electrical workshop. 

Work Organisation 

There were two clearly visible staff groups among the ce ntre's teaching 
staff. One group was made up of the engineers and the other group of 
the technicians. At the time when they moved into the buildings, four 
engineers and thirteen technicians were assigned to the project. One of 
the engineers had the position of manager and the remaining three were 
assigned as Head of Operation and electrical, hydraulic and mechanical, 
and electronic Depa rtments respectively. The technicians were i n turn 
divided so that two were assigned to work in the simulator laboratory, 
three in the electrical workshop, two in the hydraulic workshop, two in 
the mechanical workshop, and four in the electronic workshop. 
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Electrical Mechanical I nstr. & control Carpenter 

Mechanical Electrical Learning mtrl 

Manager Administration 
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W-shop 2 

Electrical 
W-shop 3 
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Internal 
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Techn 2 
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Figure 9. Organisation Char t o f Aswan Hydro Power Training Centre in February 
1995 

After two years the organisation had developed so that a new hierarchic 
level was introduced between the engineers and technicians. There were 
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now four new engineers employed working at a level between the old 
engineers and the technicians. Their places of work were in the work
shops where they had their office desks in the respective teacher rooms. 
Two new technicians were employed and assigned to the mechanical 
workshop. One as a welding teacher and the other as a machine opera
tion teacher. The number of employees working as administrators, 
accountants, computer operators, guards, gardeners and helpers contin
ued to increase. The final report from SwedPower (1996) states that 
there were ninety employees and estimated to be about one hundred 
when the canteen and the hostel would be put into operation. 

The manager and the three supervising engineers had their offices in 
the administration building and the technicians had theirs in their 
respective workshops. Although the "middle" engineers had their 
offices in the workshops they requested to have their place of work 
moved to the ground floor of the administration building where there 
were some empty offices, previously used by the civil constructors. 
The two technicians working with the operator trainin g had their office 
in the classroom building close to the simulator rooms where the 
English teachers also had their office. 

Background of the Consultants 

A total of thirteen consultants, employed by JTC, worked in Aswan 
during the establishment period. Apart from myself there was a com
puter expert employed for one month (CR 4), a learning material expert 
who worked in Aswan four times with a total assignment time of seven 
months (CR 3 and CR 6), two English teachers working for one month 
each (CR 13 and CR 17), and an expert in electronics who spent five 
months at a stretch on the project (CR 12). The remaining seven were 
the core of the consultants. Their ages were between thirty-five and 
forty-five years at the end of project. They were all employed full time 
as teachers at JTC, temporarily assigned as consultants at the project. 
The manager of JTC also spent shorter periods at the project until he 
changed work in the autumn of 1995 and one of the consultants was 
appointed as the JTC project leader. The newly appointed manager of 
JTC took a less assertive role. 

Their formal education was, with some exceptions, on the level of 
upper secondary technical school. None had a university deg ree. They 
had all started their working career within Vattenfall at around the age of 
twenty years. Three of them had interrupted their formal education 
aimed at a higher level of formal education when the opportunity arose 
to be employed by Vattenfall. With one exception, their fathers had 
been employed by Vattenfall, mostly as civil construction workers. 
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Two of them were third generation employees since their grandfathers 
had also been employed by the same company. 

All had considerably wide experience from different types and places 
of work within operation and maintenance. All had worked in at least 
two of the areas of civil construction and installation, maintenance, or 
operation. Their career paths had been either to start in the area of 
construction, continue in maintenance, and finally work with operation, 
or to start with maintenance and continue as operators. Most of them 
had also moved between different locations in their work as operators 
and maintainers and thereby gained experience from a number of differ
ent plants. 

All except one, had earlier experiences from similar projects in 
developing countries. The duration of the assignment varied between a 
number of months to more than three years in different projects in 
Africa and Asia. Two had been leased out by their centre for one year 
each and worked as managers in the Kafue Gorge Regional Training 
Centre in Zambia, a training centre similar to JTC. They all had experi
ence as teachers for groups of technical staff from hydro power compa
nies in developing countries when such training was arranged in 
Jokkmokk. Their teaching experience was between five to twelve years. 
All of them had worked with the development and implementation of 
the in-service courses and the assistant operator courses. Three of them 
had also been temporarily leased out and worked as vocational teachers 
in the energy program of the upper secondary technical school in 
Jokkmokk. 

The time they spent at ATC was a result of negotiation taking into 
account such factors as the needs of JTC, other projects abroad and of 
the ATC project. An important issue in the negotiations was their family 
situation, because they wanted to be home during summer and major 
holidays Their time at the ATC project, was with some exceptions, 
limited to two-month periods twice every year. On average they spent 
eight months at the project, divided into four sessions. Another result of 
the negotiations about their time spent abroad and away from their 
families was that when the total sum of their assignment abroad was six 
months their families were entitled to visit them. All except two were 
married, but everyone lived in long term relationships. Their w ives or 
partners were all wage earners and all except one had children. 

Salaries for working abroad were negotiated between the manager of 
JTC and employees supported by a union. The amount was increased 
by about a quarter of their salary at home and added to this were the 
allowances following the Swedish governmental recommendations. Yet 
another benefit was the possibility for vacations in exotic places, mostly 
together with their families, otherwise difficult to afford. 
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As the project developed it became evident that a secretary was needed 
since the consultants felt that too much time had to be spent on admin
istrative matters both inside and outside EEA. Therefore, negotiations 
were initiated with the EEA management of the zone about administra
tive support. The desired qualifications of a good command of English 
as well as computer lite racy created problems. The need of one secre
tary with high competence was met by an offer of s ix, but with lower 
competence. It was considered difficult to find and transfer such a 
person within EEA. After advertisements and interviews with some 
possible candidates, one who had worked in the tourist industry as a 
travel agent in Aswan was employed. An often made comment from the 
consultants was that she had earned her salary many times over , due to 
the reduced number of hours which would otherwise have been spent in 
the various EEA or governmental offices. She participated in some of 
my teacher training sessions at the project and the computer courses 
carried out by the computer consultant speciahst. After that she taught in 
a number of shorter courses and advised and helped the computer 
operators to use the scanner and colour printer in the SwedPower 
office. 

Living Condition - Villa Jokkmokk 

The house we had at our disposal was situated in the French Camp, 
named after those who supervised the construction of Aswan One plant 
and now, similar to Sahari City, occupied by EEA sta ff. Above the 
entrance was a small Swedish flag and in a visible place on the gable a 
framed wooden sign was mounted with the Egyptian and Swedish flags 
painted in bright colours. Above the flags an eagle, the symbol of 
eternity, was painted in ancient Pharaonic style, framing and protecting 
the flags under its wings. Usually when we arrived the house help was 
there. He was employed by EEA, temporarily assigned to the villa. 

The house was built on the river bank with a magnificent view from 
the garden. Downstream was the nearly two kilometre long Old Dam 
and mirrored in the water close to the dam were the h ouses in Chasan, 
owned by EEA and used by the company staff. Upstream was the 
Philae island in sight with it's ancient temple, where the graffiti made 
by Alexander the Great, Roman and Turkish invaders as well as 
Napoleon's soldiers could be found. It was moved fr om its original 
location to this island, due to the threat from the water when the Old 
Dam was heightened. In the evenings, when the temple was illuminated 
by floodlights and the bright desert moon shone straight over it, it was 
easy to feel the slow strokes of the wings of history. The modern times, 
in sharp contrast, made its presence both visible and audible through the 
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Aswan One plant, a stone's throw away just outside the fence below the 
villa. The peace and calm of the place was irregularly interrupted by the 
sharp hissing sound caused by the outlet of the compressed air when 
some of it's eight turbines were manoeuvred. In this place we were 
living in more than good comfort. The only domestic work we had to 
do was to fill up the food store with items, easily found at the super
markets or in the local market in Aswan town. ERA had also, in keep
ing with the terms of the contract, installed an international telephone 
line connected to a fax-machine in the house. During the time I lived 
there at least one computer, sometimes two, and a small printer were set 
up in the living room. A central air-conditioner kept the temperature at a 
comfortable level and the kitchen and laundry facilities were of full 
modern standard. 

We spent most of our leisure time together. Naturally job-related 
issues were discussed from the early mornings to late in tfie evenings. 
The main part of the discussions was about matters related to the devel
opment of the centre. Constant comparisons were made between expe
rience at this and other projects abroad and about the way the centre in 
Jokkmokk had solved similar problems. Why things were so different, 
how it could be explained and various means for changes to take place 
were topics for endless reflection, discussion and debate. Occasionally 
the managers from ATC visited the villa. We were always informed in 
advance and these became small friendly meetings. During my eight 
months spent at the project I visited the family of the secretary a couple 
of times, three of the engineers and two of the technicians in their 
homes and met their families. 

Our means of transportation was a Volvo, purchased at the expense 
of the project and handed over to the management of the zone when the 
contract ended. We had constant problems finding suitable petrol 
demanded by its sophisticated engine and spare parts had to be brought 
from Sweden. Purchasing them in Cairo demanded much time and 
effort. Working hours were from eight o'clock in the morning to two 
o'clock in the afternoon except on Fridays. Mostly we arrived at the 
centre at the same time as the staff, who either came on an EEA bus o r 
walked from Sahari City. Most of them lived in apartments in EEA 
houses either outside Aswan or in areas close to the power plants. The 
manager arrived in an EEA car, assigned to the centre and driven by his 
chauffeur. Greetings, smiles and small talk were made in a friendly 
atmosphere. The staff at the centre walked away to their respective 
workshops or offices and we went to ours, mostly together with the 
manager and the three supervising engineers since our offices were 
close to one another. 
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Background of Teaching Staff at ATC 

The information I got from the manager of the zone was that the staff at 
ATC were chosen because of their high reputation at their places of 
work. At the same time I was told that the reason for establishing the 
training centre was that the present training system was considered 
inadequate because minor malfunctions constantly disturbed produc
tion. In the recruitment process first a few engineers had been 
approached by the management of the zone about their interest in 
participating in the project and they, in tu rn, selected a number of tech
nicians from the different departments. They had all voluntarily chosen 
to be transferred from their place of work in the power plants to the 
project. The core of the staff, those who had participated in the training 
in Jokkmokk, consisted of four engineers and twelve technicians. 

The formal education for the engineers was a five year university 
education and one of them had an additional Bachelor's degree in elec
tronics. They were between thirty-three and forty-five years old, except 
for the manager who was fifty-five years old. All of them had previ
ously worked at the High Dam plant, where the manager had reached 
the level of senior engineer in the mechanical department. Of the 
remaining engineers, one had been senior engineer in the electrical 
maintenance department, one had been shift engineer in the operation 
department and one had worked as a senior engineer in the department 
of automation and control. The manager had started his career within 
EEA during the construction time of the High Dam as mechanical engi
neer but he had earlier experience as manager of a small marble qua rry. 
With the exception of the electronics engineer they all had a career 
background from the operation department. One of them lectured at 
evening classes in the nearby institute of technology, another followed 
the education at the same institution with the aim of getting a doctoral 
degree in electrical engineering. In their previous work at the High Dam 
plant, they all had been involved in training as lecturers in their respec
tive specialities. 

The group of technicians were all upper secondary technical school 
certificate holders. Their ages were between forty and fifty, except for 
one who worked in the field of electronics who was thirty-two years 
old. Their career paths inside EEA varied. They had mostly begun with 
work in civil construction or operation followed by work in mainte
nance. Work within maintenance changed for many of them over time, 
both with respect to the specific equipment they worked with and 
between the three plants. The older among the technicians had started 
their career within EEA during the construction of High Dam. In 
connection with this one of them had received a two year education in 
Leningrad. Another had been sent to Japan for training in hydraulic 
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equipment. Most of them had worked in the operation department in 
High Dam for three to ten years. The younger participants in the group 
had, with one exception, started as operators in High Dam where they 
worked for a period of eight to twelve years before they were trans
ferred to the maintenance department. One had run a private electrical 
workshop for a couple of years before he was employed by EEA and 
assigned directly to an electrical workshop. One had worked with 
electronic repair of various equipment in a private workshop. He had 
previously worked with maintenance and repair of the internal telephone 
system and sundry electronic equipment. 

Three of the technicians ran small private workshops in addition to 
their work at ATC. One was a small shop specialised in repairing out
board motors used in the boats on the Nile. Another produced and 
installed furnaces used in the local bakeries and a third was performing 
sundry mechanical repairs. In two of these shops they had a couple of 
employees working during the day. All the core staff at ATC, with two 
exceptions, lived in EEA owned apartments or houses. The houses 
were gathered in specific living areas, so that all the neighbours were 
also employed by EEA. One of the technicians owned a car. The wives 
of the three younger engineers and three of the wives of the technicians 
were employed outside the home while, for rest of the group, the wives 
stayed at home and took care of the children. 

Perception of Each Other 

In all the four groups of ATC local staff, interviewed about their view 
of the Swedish consultants, planning was highlighted. In one of the 
groups, it was expressed by one of the instructors when saying: 
"Planning, planning, planning. They are planning everything, and they 
keep to the planning also, even when they change b osses." In the sec
ond group the manner of planning was noted: "No hard voices, they 
talk and disc uss, everybody can talk, then they decide. Not the same 
chairman all the time. The man who knows most is chairman." In a 
third group the impatience and the lack of acceptance of the bureaucratic 
system was expressed: "The Swedes expect everything to go tac, tac, 
tac, tac." The statement was made while each "tac" was emphasised by 
an advancing step using the nail of the index finger on the desk. "But 
they mistrust too quick, when something happens they shouldn't blame 
the people. They must blame the system. If my boss tells me to go this 
way, I go." And again he demonstrated by moving his index finger on 
the desk. "If he tells me to stop, I stop. If he tells me to go this way," 
he said, moving his finger in another direction. "I go this way, but with 
my best. I can not decide." The openness and 
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preparedness to answer questions was commented on in addition to the 
planning in the fourth group. "They try to answer every question. Don't 
try to hide anything." 

When questions like this were discussed, the way the consultants' 
work was organised was also dealt with. Those among the instructors 
who had participated during the construction and commissioning of the 
High Dam plant often referred to that time. "One Russian, one 
Egyptian, hand in hand, working together all the time. It was very 
good. We learnt a lot. Here, some Swedes only work with management 
and sit behind computers writing reports. We only see them in the 
workshops on quick visits; some of them only say hello, never talk to 
us." This uncommonly frank criticism was politely smoothed over by 
adding: "Maybe they do important work, we don't know, but for us it's 
no use." 

"I have noticed that the consultants do everything themselves." The 
English teacher made this reflection, sitting in a chair beside the secre
tary during a coffee break. She continued: "They drive the car, carry 
their suitcases, make the coffee. They also do their own printing and 
copying. They do everything themselves." 

Yet another thing spoken about, both in official and unofficial con
texts, was the gratitude they felt to the consultants for their support. On 
my last visit I was informed that they had been surprised many times 
when the consultants had involved themselves in issues clearly outside 
what was stated in the contract. 

The information about how the consultants viewed the staff at ATC 
and their behaviour was mostly connected to the prerequisites. The 
most common remarks related to everything taking so much more time 
than expected and changes being made at very short notice. Related to 
such issues was the patience the staff at ATC showed, that they never 
complained and did not seem to suffer from boredom. An example is 
the reaction of a consultant who visited a transformation station by 
chance. To his surprise, he discovered that some workers, a couple of 
technicians and an engineer were assigned to work there. He remarked 
that in Sweden they visited such places maybe twice per month on 
routine visits. 

The strict hierarchy in th e organisation was often brought up. Both 
from the perspective of those below in the hierarchy who, from the 
consultants' point of view, were not allowed to do anything without 
permission, but also the situation for those at the top because it was 
considered to be a laborious task to take decision on minor matters and 
sign all the papers. The division of the work among the engineers, 
technicians and workers was looked upon as something almost ridicu
lous. Related to such remarks, the consultants often made some histori
cal reflection and compared what they saw in Aswan with earlier condi 
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tions at the plants at hom e. A seemingly endless number of tales were 
told about such matters. Often when a specific issue about the organisa
tion and the division of work had been discussed some of the consult
ants said: "But it was the same way at home before, I remember ...," 
followed by a story either from their own experiences from when they 
were newly employed or as told by older workmates or relatives who 
had their experience from yet older times. 

What was most admired was the friendliness and hospitality they met 
in the host country. They often wondered how the staff at ATC could 
support their families on their salaries. Another matter, more related to 
philosophy, was the reflections related to the quality of life. There were 
often comments made by the consultants that the staff at ATC seemed to 
be so happy and content with their l ives. And yet, in the eyes of the 
consultants they must face large problems both to support their families 
on their salaries and to be helplessly nailed into the hierarchic system 
within the work. 

The consultants seemed to both admire and despise the lack of 
punctuality. On the one hand they saw that the staff at the centre never 
seemed to suffer from stress and always had time to talk to each other 
and to relax. On the other hand they saw the ineffective use of time as 
the cause of the low material standard in the country. To quote the 
youngest of the consultants: "If only we could take the best parts from 
both places it would really be a nice place to live in." 

The consultants often said that if their work was easy they would not 
be there at all. This demonstrates an understanding of the complexity 
within their work and the pride in being selected to try. Regarding their 
views on the theoretical knowledge and skills of the staff at ATC, they 
maintained that some of the engineers were theoretically superior to 
them, but then, what was the use of it? The plants were already 
designed, the construction could not be changed and what really was 
important was the smooth running. 

When it came t o the matter of fault location in the technical equip
ment, they expressed their surprise over the methodology used. On one 
occasion two of the consultants had the opportunity to observe the 
repair of the central air conditioning system at the centre. They 
explained that the trouble shooting seemed to be on a trial-and-error 
basis. Trial-and-error methodology means that if you believe a part of 
the equipment is faulty you change it and hope it will work. The more 
systematic approach, as they could see, was not used where a fault 
hypothesis is made by taking the time to consider the relation between 
the functioning equipment and possible faults and with the help of 
instruments either confirm of falsify the hypothesis. They were also 
concerned about the low quality of the work during the civil construc
tion of the centre. The electrical installations were sometimes considered 
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to be directly dangerous. Comments were frequently made about the 
quality of masonry, plumbing, welding and painting. Their concern 
was, that if this quality of work was representa tive of the quality of the 
work within the plants, the centre was definitely necessary. Another 
area of concern was the failure to keep the workshops and places of 
work tidy despite so many employees and so much time. The consult
ants were somehow impressed that the staff at ATC seemed to know 
where every paper or every little piece in the workshops could be 
found, despite the seeming lack of systematic order. 

One consultant told me about the surprise shown by the staff at ATC 
when he brought the Volvo into one of the workshops and changed the 
shock absorbers himself. The same consultant told me that the same 
surprise was shown when he, on another occasion, had used the weld
ing machine in order to repair the exhaust system. Another consultant 
had mentioned in passing during a meeting that during a period he had 
worked as "Plant Manager," responsible for all maintenance work in 
five plants, able to produce the same amount of energy as those three on 
the Nile. He said that although nobody said anything he had the feeling 
that he had not been believed. 

The time consuming bureaucracy was most visible when travel tick
ets had to be issued. To start with, it was agreed in the contract that 
EEA should supply the air tickets between Cairo and Aswan as well as 
the hotel accommodations for the consultants. But the administrative 
rules and regulation within EEA demanded quite a number of signatures 
in order to receive the cheque for the purchase of the tickets and thus it 
became an extended administrative procedure. We were told that one 
man from the ATC administration had to physically follow the paper 
exercise. If the cheque was late the consultants were concerned about 
whether it would arrive in time or not. In addition the cheque had to be 
received at least twenty-four-hours before departure, otherwise the air 
company cancelled the booking. To my knowledge it never happened 
that a trip had to be cancelled, even if it sometimes was close and spe
cial arrangements had to be made. The uncertainty and feeling of help
lessness developed during the waiting was claimed by the consultants to 
be the most nerve-racking situation during the entire project. The staff at 
the centre was not very concerned if the cheque was late. They 
expressed that this was not a problem because the solution was to just 
wait and take a later plane to Cairo, and there were many flights leaving 
Cairo for Europe every day. 
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Views on Technology Development 

At an early stage I became curious about the project participants' view 
on the technology development and its relation to the organisation of 
work. This curiosity developed when the investigation of the work 
organisation in Aswan Two plant revealed the large number of employ
ees. Another reason for my curiosity was that the oldest plant, Aswan 
One, was under an extended rehabilita tion and one part of the rehabili
tation was the instalment of a very modern computerised system 
intended for supervision and control of the equipment in the plant. On a 
question, the manager of the plant denied that there were any plans to 
reduce the work force due to the new supervisory system. 

When talking to the staff at ATC about their views on the modern 
equipment and its consequences, no comments were made about possi
ble effects in the form of a reduced work force. The positive side was 
emphasised from the perspective of the improved safety for the equip
ment, the possibilities for increased quality and quantity of production 
and the assumed increased life span of the equipment. Their concerns 
were focused on questions related to spare parts and trouble shooting 
when failures o r malfunctions occurred. Another concern, related to 
this, was how ATC, as a training centre, should deal with the training 
related to this new equipment, because they considered themselves as 
lacking the necessary knowledge about the equipment and the necessary 
equipment to conduct such training. Even when I explained the possi
bility of organisational restructuring with a staff reduction, as they had 
seen at the plants in Sweden, this was not taken seriously. The discus
sions were often dismissed with an increasingly familiar statement: 
"EE A must take care of their staff'. 

The consultants were very much aware of the cause-effect relation 
between a reduction of the workforce through organisational changes 
when new equipment was taken into operation. They quoted many 
examples from their work experience, how the content of work had 
changed due to the technical development. They gave the impression of 
ambivalence. It had advantages with regard to safety and production, 
but disadvantages in the view of the number of employees. It also 
caused many problems related to trouble shooting and the training, but 
those problems could be handled. They all expressed the belief that 
there was a limit to how much the workforce could be reduced, mainly 
due to safety reasons, and that the limit at present had almost been 
reached in the plants they had experience from. Some of them were of 
the opinion that the increasing remote control and the decreased 
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maintenance already had gone too far. They felt that the short term 
economic considerations would sooner or later create serious damages 
when, not if, a major disturbance occurred. They all expressed a mixed 
feeling of horror and delight in waiting for this unavoidable large fault 
which would finally prove the disadvantages of the reduced workforce. 

There were also mixed opinions towards the most modern equipment 
and its use in the plants in the developing countries. One opinion was, 
that society's obligation to create work opportunities was most impor
tant and thereby the equipment and the organisation of work should be 
designed accordingly. Added to this was the argument that if the design 
should aim at a lower technical level the plants would also be less 
dependent on the foreign companies with regard to spare parts. Another 
opinion was that because the technical develo pment was impossible to 
stop everybody had to adapt to this fact, and those who did not would 
lose in a longer term perspective. 

My Participatory Activity at ATC 

As mentioned before, I participated during the firs t four months of the 
consultancy support in Aswan. Much of my work during the fi rst two 
months was concentrated on investigating the training need in Aswan 
Two plant (CR 1). But parts of the first and a large part of the second 
period were spent, mainly together with the technicians, segmenting 
and describing different tasks in the plants. 

During the second period I carried out training about the segmenting 
of the knowledge area and ways to convert these segments into learning 
situations (CR 2). We selected equipment, such as oil pumps, water 
pumps, generator protection relays, circuit breakers and so on, and with 
help of drawings and handbooks converted operation, maintenance and 
trouble shooting of such equipment into training situations. Our idea 
was that the material produced could later be used in future courses. 

On my third visit (CR 7), the fi rst three courses were run and the 
work consisted mainly of tutorials and evaluation together with the 
teachers. In the fourth period (CR 9) the main part of my work con
cerned a teacher training cou rse for six newly employed teachers. In 
addition I carried out a two day course called "Writing of Technical 
Reports" with the engineers in the centre and Aswan One plant as par
ticipants. At the same time I toured the workshops, observed the train
ing, gave advice or suggested alternative methods. During the fifth time 
at the project, four courses were run (CR 14) and I visited each class
room and workshop at least once every day, observing the training 
process and advising the teachers. When the courses were finished I 
gathered all the teachers for evaluations and discussions on alternative 
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methodological approaches. They selected parts of the previously run 
courses they were dissatisfied with and reconstructed th em. The last 
period (CR 16) continued in the same way, but focused more on the 
various exercises in the workshops. Part of that training was conducted 
together with the technician s when planning the training related to the 
future secondary technical school. The mutual work resulted in a 
proposal for consultancy support also for this particular period, but 
BITS considered this to be outside their area of commissioning and 
refused to contribute to the financial support. 

All my lecturing at the teacher training sessions had one main goal. It 
was to convince the participants about the advantages of an activity and 
problem oriented training, remove hindrances for such methodology as 
well as to demonstrate and train how such training can be planned, 
performed and evaluated. 

Due to the nature of my work I moved between the classrooms, 
workshops and offices. My presence was, in my opinion, accepted as 
something normal. I was always welcomed whenever I came. Even if I 
had visited them the p revious day, met them in the morning or in the 
classroom where we used to gather for the teacher training sessions, we 
all shook hands and questions about the health and well-being of our
selves and our families were exchanged. Places to sit were hastily 
arranged and, as a guest, the most comfortable place was offered to me. 
They always seemed to know if somebody had been ill or if something 
unusual had happened and they always wanted to know more about 
such matters. Tea or coffee was mostly offered and, as I understood it, 
it was impolite t o refuse the offer without good reasons. When the 
decisions had been made about what type of refreshment was wanted, 
orders were passed to the man assigned to prepare this. Small talk was 
made while waiting. When the refreshments arrived it was a signal that 
work could start. 

If there was a task given related to the teacher training I started to ask 
about that, or we addressed their most recent problem and my tutoring 
started from there. The problems were partly related to the learning 
material and concerned interpretation, suitable levels and selections 
from different books, and partly to how the equipment should be 
adapted to suit training purposes. If training was in progress I was 
welcomed with a smile while the teacher continued without any further 
notice. During breaks and in the afternoon I discussed alternative meth
ods with the teachers. 

Many times our discussions moved away from the teaching into 
more philosophical issues about o ur way of living, theories about our 
lives and societies. The reasons as to why things were so different in 
different parts of the world were addressed and elaborated on. Such 
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discussions brought us closer and I consider them as important in my 
research work. 

During my last three visits, considerable time was also spent with the 
manager and the supervising engineers to convince them about the 
necessity to remove or reduce obstacles for a more activity or perform
ance based training methodology. 

The Contractual Stipulations and their Influence 

In the contract between EEA and SwedPower, Scope of Service and 
Terms of Reference (1992), the aim of the training centre is described 
as follows: 

"ATC will provide general secondary school level education 
which include special elements prep aring the students for work 
and on-job training in hydro power stations. ATC will as well 
provide short courses for personnel already employed at hydro 
power stations. Objectives of the special courses of ATC are to 
provide performance based training of operation and mainte
nance staff at EEA hydro power plants" ( Ibid, addendum No. 
3. p. 1). 

The contract thus followed the recommendations made in both the 
feasibility studies proposing three main aims of the centre. One of them 
was to carry out technical training for students at upper secondary 
school. The number of pupils was to be thirty in a two year education in 
the engineering areas of mechanical, electrical and electronics respec
tively. This training was to be conducted in cooperation between the 
Ministry of Energy and the Ministry of Education. It was not a con
tractual matter and thus outside the area of the consultants' work. An
other aim of the centre, also non contractual, was to carry out training in 
engineer education. This task was carried out using the equipment in the 
centre by the nearby technical institute. The third aim was the special, or 
in-service, courses for the staff at the plants. In the contract it was made 
clear that the consultants should concentrate their efforts on these 
courses. The tasks of the consultants were broadly described as: 

"EEA has requested consultancy services and related manage
ment support to advice and support EEA in developing and im
plementing the special courses" (Ibid, appendix A. p. 1). 
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The tasks were specified in the agreement as follows: 
- assess the present situation and conditions for Aswan Training 
Centre and the training need which it will satisfy. 
- create the required professional and special courses at the 
Aswan Training Centre and the corresponding materials. 
- check-out, commission and integrate the corresponding 
training equipment in the course curriculum. 
- introduce the counterpart instructor personnel in their duties at 
the Training Centre. 
-support and improve the trainin g during implementati on of the 
courses. 
- assess and evaluate the outcome of the training courses and 
introduce revisions were jointly deemed necessary" (Ibid, 
appendix B. p. 1). 

The contract limited the area of the consultants' work considerably 
when it regulated it to concern only issues related to the special or in-
service courses. The formulation also set a clear power frame since it 
forced the consultants into an advisory and controlling fun ction. This 
formulation affected the relations between the staff at ATC and the 
consultants since the decisions and the actions had to be taken by the 
local management and the staff within the centre. But the contractual 
formulation about the consultants' tasks still gave room for variations in 
alternative interpretations and thereby the possibility to be flexible and 
adapt their work to what was considered to be most important at spe
cific times. 

The project was originally planned to be divided into five distinctive 
phases; during each a specific result had to be achieved. The intention 
was, that after each such phase, either EEA or SwedP ower could with
draw from the project if they were not satisfied. The agreement stated 
that in order to continue with the project and release funds f or the next 
phase, EEA and SwedPower had to inform BITS that they were ready 
to continue. Without this information the funds for the next phase 
would not be released. In this way the economical risks in case of a 
conflict were reduced. The contents and the time schedules for the first 
phase were reported in the first review report (RR 1). However, this 
way of dividing the project into different phases had to be changed 
because it was found that the highest administrative level of EEA had to 
be involved, as well as other governmental authorities when the deci
sion to continue was made. This situation was time consuming and 
caused such administrative strains that the system had to be changed 
(PM 1 and PM 2). The decision to merge the last fo ur phases into two 
was taken in a follow-up meeting between EEA, SwedPower and BITS 
in Stockholm. The second time the contract was going to be prolonged, 
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the routines seemed to have been established since the matter was only 
briefly mentioned in a short sentence in a progress report (PR 7). 

Company Management and Governing Bodies and their 
Influence 

Already in the minutes from the start-up meeting a notation is made 
about the appointment of a steering committee for the centre. In the 
second progress report (PR 2), written half a year later, it is stated that 
the first meeting of the committee had taken place on March 1 1993. In 
the report it is not mentioned who the participants were or how they 
were selected. In an appendix to the minutes of a meeting held in 
March, 1994 (PM 39), it is stated that the representati on in the steering 
committee was to be discussed between the SwedPower project man
ager and the EEA manager of the zone. In three of the progress reports 
(PM 9, PM 10 and PM 11) it is stated that the committee had held 
between three and five meetings. 

At the beginning of the project it is mentioned in the minutes from a 
weekly progress meeting held about two months after the start of the 
project (PM 7) that the members of a technical panel were selected. 
These were engineers from each of the three plants, one representative 
from the departments of operation, mechanical maintenance, electrical 
maintenance and instrument & control respectively. Forsgren reports 
(CR 5) that he had been invited to participate in three of the meetings 
with the technical panel. In addition to some minor suggestions for 
changes in the content of the courses, a proposal had been made that the 
courses should be prolonged to two weeks instead of the originally 
proposed time of one week. The meetings in the technical panel were 
also mentioned in the progress reports (PM 9, PM 10 and PM 11). In 
all of these reports the same sentence is used when describing the num
ber of meetings held and that course syllabi in the various courses had 
been discussed. 

A body at national level, unknown to the consultants, was revealed, 
and in a progress report (PM 4), it is written, one year after the start of 
the project: 

"The existence of an EEA Training Committee in Cairo was 
'discovered' by SwedPower during the period. One repres enta
tive f rom ATC has part icipated in the meetings but no informa
tion has been transferred to the SwedPower team. In the fiiture it 
is highly recommended that decisions and recommendations 
from the Training Committee is translated and transferred to 
SwedPower team on a routine basis" (PM 4. p. 4). 
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The only comments made in the weekly meetings about the EEA train
ing high committee are from June, 1993 (PM 51) when it is mentioned 
that ATC had been requested to present an annual course plan to the 
committee. In three of the progress reports it is briefly stated that the 
Committee had held a specified number of meetings and that represen
tatives from ATC had participated (PR 9, PM 10 and PM 11). When I 
wrote the report (PR 9), I asked the manager of ATC how many meet
ings had been held by the steering committee, techn ical panel and EEA 
training high committee. He consulted the supervising engineers and 
provided the information. The information from all three bodies men
tioned above to the consultants was limited because no minutes were 
presented. A verbal report was given about the content and the deci
sions taken during those meetings only when requested. 

When I interviewed the manager and the three supervising engineers 
during my last visit at the project, I was informed that the steering 
committee and the technical panel had so far had very litt le influence. In 
their opinion it was the combination of the consultants' advice and the 
agreements between the manager and supervising engineers of the 
centre that mostly influenced the development of the courses. The 
impact from the technical panel had been that ATC had access to some 
equipment useful as learning material from the store s in the respective 
plants. But they also pointed out that ATC was part of the South Upper 
Egypt Zone and thus directives from the zone management had been 
obeyed. 

As a conclusion, the governing bodies were of less importance. 
What mattered were directives from the top of the bureaucracy. One of 
the English teaching consultants commented during a meeting that to 
him the system looked like a reminiscent of the Ottoman Empire. One of 
the engineers replied that it was the other way around. His opinion was 
that they not only had been trimming their bureaucracy i nto perfection 
from the days of the Pharaohs but a lso managed to export it to all their 
occupiers. He added, while smiling broadly, that he considered that the 
transfer had been specifical ly successful with the Turkish and English 
invaders. 

Reporting Directives 

According to the agreement between EEA and SwedPower, Swed-
Power had to report the progress of their work to EEA four times per 
year. These reports, called progress reports, were always written by 
one of the consultants, specifically assigned for the task. The procedure 
was such that when the draft had been approved by SwedPower and 
JTC it was handed over to the manager of ATC for his approval or 
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suggestions for change. The time I was assigned to write the progress 
report (PR 9), there were no comments made about the structure or the 
contents of the report. It seemed as if they vanished since I did not get 
any reactions either from SwedPower or JTC. There were totally twelve 
progress reports written during the project. In these reports the time 
each consultant spent at the project and his tasks during the period were 
specified. The progress of the civil construction and the progress of the 
courses were also summarised as well as a budget follow-up. Brief 
recommendations were summarised in the report. These summaries 
often included various sugge stions to reduce the bureaucracy and the 
hierarchic system in the organisation. 

In addition to these reports the contract stated that EEA and Swed
Power had to write joint review reports with a copy to BITS. The aim 
of these reports was to review the time schedule for the entire project 
thus making it possible to propose changes at an early stage. These 
reports were originally related to the intended five phases of the project 
so that BITS could have a foundation for their decision on whether to 
continue to support the project or not. 

As with the progress reports, the review reports were written by 
one, sometimes two, of the consultants in cooperation. A draft was sent 
to JTC and SwedPower for their approval and then handed over to the 
manager of ATC for his approval or suggestions for change. Although 
the originally intended number of phases came to be reduced from five 
to three, five review reports were written. Two of them within a three-
month interval called review report 2A and 2B. In the fourth report (RR 
4) a proposal was made to prolong the project by twenty-seven man 
months. SIDA refused to finance such a proposal but agreed to extend 
the project with six months as this was possible within the projects' 
economy. During that time the methodology for developing the courses 
changed. This time two consultants prepared two courses mainly in 
Sweden. Then they brought the entire course packages with them and 
during the last period taught the courses themselves with the engineers 
and technicians at ATC as participants. The topics of the courses were 
modern electronic control equipment and non-destructive testing meth
odology using the most modern ultra-sonic instruments. 

The first review report (RR 1) is very comprehensive and volumi
nous. All the graphs together with the organisation charts constructed 
during the investigation of the Aswan Two plant, the review reports for 
the period, addendum 3, in the contract between EEA and SwedP ower 
and a number of detailed time schedules are included as appendices. 
The following review reports ( RR 2A, 2B, 3 and 4) are less volumi
nous but still comprehensive. In the fourth a preliminary evaluation is 
also presented. It focuses on ATC internal issues and the estimated 

127 



Chapter 7 

effects of the input from the consultants. A final report, written by one 
of the consultants, was also presented at the end of the project. 

Besides these reports each consultant was expected to report his 
work in an individually written consultant report. A total of nineteen 
such reports of varying lengths and details were written. None of the 
consultants saw the point of writing an extensive r eport. Some claimed 
that it was forced upon them just to create work, since nobody either at 
JTC, ATC, SwedPower or BITS seemed to read them. From the man
agement of JTC it was argued that SwedPower demanded them and 
from SwedPower it was argued that they were important to present to 
BITS. One of the consultants once said sarcastically that he had figured 
out that a ruler most probably was used to evaluate the project. It 
seemed to him that the assessment of the project relied on how many 
centimetres it added up to when the reports were stacked on top of each 
other. When reading the individual consultants' reports it can be sus
pected that a few of them were constructed with the aim to impress. 
Contrary to this, neither the management of ATC was under any obli
gation to report the progress of the centre in writing to their superior, 
nor were any such demands made on the staff from the manager. But 
occasionally they were called to the managemen t of the zone or to the 
training administration at EEA to verbally inform them about the pro g
ress. 

The Weekly Meetings 

The weekly progress meeting was a place where many of the threads in 
the tissue weft of the centre surfaced and could be captured. As men
tioned earlier, this was also the context where the pedagogical discourse 
developed. 

In total ninety-one minutes were recorded during what was com
monly called the weekly progress meetings where the two main groups 
at the project met under formalised fo rms. In addition to the two start
up meetings, I participated in the fi rst nine and an additional twelve 
during my remaining periods at the project. The formal decision to have 
these meetings was taken at the start-up meeting at the end of October, 
1992. The minutes from that meeting state that a work plan should be 
developed in cooperation and that formalised project meetings should be 
held as required. The aim of these meetings was related to the time 
schedule: 

"..this plan shall be followed-up and revised at formalised Proj 
ect Meetings to be held as required, the aim of which to follow-
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up all activity areas including buildings, equipment, training 
preparations, etc. " (PM 1. p. 1). 

The weekly meetings fulf illed other aims than reviewing the planning 
schedules. In reality this aspect was never considered to be an important 
issue, but the meetings developed into a forum where information was 
passed between the centre management and the co nsultants. Numerous 
problems occurring in the daily activity were brought up and d iscussed, 
solutions were suggested, decisions taken and comfort and support 
were given, and moments of disappointment and satisfaction were 
shared. In that context the pedagogical discourse surfaced and the 
different values on the training were expressed embedded in issues 
related to the way the centre organisation d eveloped, how the knowl
edge area should be segmented and how the training process should be 
designed. 

No formal decisions were taken that the meetings should be held 
each week. This practice started spontaneously, already at the beginning 
and was sustained throughout the project. The duration of the meetings 
was usually a couple of hours but occasionally they took more than one 
day. During the first four months they took place in the temporary 
office in administration building close to Aswan One plant. Three large 
desks where placed in the f orm of a T and dominated the room. The 
manager was seated in a central position, furthest away from the door 
and with a possibility to see everything going o n. During the meetings 
the consultants sat along one side and on the opposite side sat the engi
neers at ATC. The places of the participants denoted the two main 
groups in the project and also illustrate the relations between the two 
groups since the manager was both a member of one of these g roups 
and the chairman. These positions around the table prevailed regardless 
of where the meetings were held. 

Already from the beginning the meetings were quite informal and 
interrupted by small ta lk, stories were told and there was a friendly 
open atmosphere. Especially the manager, but also the rest of the staff 
at ATC, were always concerned about our health, living condition and 
about our families. If we brought up any such problems they were 
always treated seriously. The language problem was very clear during 
the meetings. There were many misunderstandings due to the fact that 
there were two distinctive g roups with different languages where the 
communication was mediated in a third language. Especially at the 
beginning the misunderstandings often caused confusion and put mu
tual trust under heavy strain. However the relations between the partici
pants became so good that those misunderstandings also caused a lot of 
jokes and laughs during the meetings. Two such examples, both related 
to the concept of time, can serve as illustrations. 
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At the beginning we heard the words "baad bukra" often used and we 
were told that they meant "after tomorro w." When asking for informa
tion about when various occurrences were going to happen we often 
heard the words and without any further consideration interpreted them 
as: the day after tomorrow. We also started to use them ourselves when 
slowly learning some words in Arabic. A lot of laughs and jokes 
emerged when I, in order to have a more exact definition of the concept 
drew a time line on a paper. On the Une I wrote the English word 
"today", followed by a full stop. Then the word "tomorrow", also 
followed by a full stop and then "Day after tomorrow" in similar man
ner with a stop mark. The last word was "future" but without any full 
stop. Under the line I wrote "Ennaharda", the Arabic word for today. 
"Bukra" under "Tomorrow" and "Baad Bukra" under the "Day after 
tomorrow". But now the full stop was discussed. We were told that 
Baad Bukra had not any exact full stop into the future, but a blurred full 
stop somewhere in the near future. A very important consequence from 
this incident was that the common process with the redefinition helped 
us many times to avoid misunderstandings with respect to the expres
sions related to the concept of time. 

The English word "already", was commonly used by the staff at 
ATC. In a similar manner, subconsciously, we interpreted it as if a 
specific job or task had been completed. But when finally brought 
forward for a common definition we found that they used the word to 
express that a job or task had started or was in progress. Especially at 
the beginning, such misunderstandings caused quite a lot of confusion 
because it was difficult to know if a matter being discussed actually had 
been completed, if it was in progress or just started. This explains why 
the minutes of the meetings often stated that the same task had been 
finished several times. But those misinterpretations, when finally 
solved also brought the tw o groups closer together with an increased 
understanding and awareness of the interpretation problems. 

It was not uncommon that the staff at ATC switched o ver to Arabic 
and discussed matters among themselves. During such occasions, at the 
beginning, we were silent and waited until English was used again. But 
gradually we began to talk Swedish to each other when Arabic was 
used. This habit, at the beginning, was looked upon as impolite and 
something which should be avoided or at least minimised. Over time the 
opinion changed about the internal discussions inside each group and 
was now seen as something natural and even a resource. These occa
sions were mostly short and occurred when unclear concepts were 
interpreted, or when there arose sensitive matters with disagreements or 
uncertainty within either of the groups. In these meetings, when people 
who only spoke English were present, these internal discussions in 
Swedish were avoided. 
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The more or less constant changes of time for the meetings disturbed 
and confused the consultants to a noticeable degree. Despite the agree
ment to schedule meetings at a fixed time every week, changes were 
often proposed by the manager with longer or sometimes very short 
prior notice. It was difficult to foresee if the meeting was going to be 
held or not. Polite excuses were always given, mostly that the manage r 
or his staff had to meet some higher ranking person in the company or 
were occupied by other tasks. However, if the consultants needed to 
change the time for the weekly meetings there were never any objec
tions or comments. 

Another disturbance to the meetings was the constant interruptions. 
People entered the room without hesitation and as a matter of course 
demanded time and attention fr om the manager or some of the engi
neers. Mostly i t was someone bringing in papers to be signed. The 
meeting was interrupted and the attention was given to the matter pre
sented. The interruptions in the for m of telephone calls were also dis
turbing. At the beginning of the project, when the meetings were held in 
the administration building in Aswan One plant, people unknown to u s, 
often sat on the chairs along the walls waiting for the attention of the 
manager for one reason or another. These spectators could sit there 
during the entire meeting, drinking tea and seemingly enjoying watch
ing what was going on. The presence of the visitors or the interruptions 
did not seem to distress the staff at ATC but the consultants were some
times annoyed and irritated. 

This problem was reduced when the offices were moved to the 
training centre and the meetings were held in the S wedPower office. 
The interruptions decreased when the secretary resolutely put up a large 
"Do Not Disturb" sign outside the door, asked the helper to guard the 
door and finally unplugged the telephone. 

The agenda for the meetings was a third source of concern. In the 
beginning there was no agenda. The consultants raised questions in 
order to receive informat ion about the progress of the various parts of 
the project, mostly dealing with the heavily delayed civil construction of 
the buildings and the installation of the equipment in the workshops. 
Connected to the latter were concerns related to the future inventory and 
storage system. The investigation in Aswan Two plant was also fre
quently discussed, as were the attempts to segment the training conten t 
into a modular system. 

Since the time when the offices were moved to the training centre the 
minutes of meetings were more structured. The agenda for the meetings 
was fixed so that each supervising engineer presented a progress report 
on his area of responsibility. As the construction time was succeeded by 
operational activities the minutes consequently changed. It was agreed 
from the beginning that notes were to be taken in turn by the consultants 
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and the staff at ATC (PM 1). However this changed into a system 
whereby one of the consultants took not es, typed and printed the min
utes and presented them to the manager, sometimes at the next meeting 
for his approval and signature. 
In my experience, some issues brought up were never noted down or 
only briefly mentioned in the minutes. It was an unwritten agreement 
that issues related to behaviour and the risk of individual criticism 
should preferably not be written down. An analysis of the minutes 
shows that they mainly deal with the physical matters related to the 
buildings, equipment in the workshop, the courses and their learning 
material. The administration of ATC is fragmentarily mentioned, as are 
questions related to the training process. Expressed in other words; the 
minutes inform about issues related to the instructional pedagogical 
discourse while issues of the regulative discourse are toned down. 

Social Responsibility 

Social responsibility relates to the caring behaviour between the staff at 
ATC. It is, like individual criticism mentioned above, an issue not 
explicitly mentioned in any minutes or reports. There are traces in the 
consultants' reports mentioned as hospitality and good cooperation but 
the internal social responsibility among the centre's staff is not men
tioned. The narratives below points out that all the staff at the centre 
were included in the social responsibility system. 

"Maybe, You could help me?" During the commissioning of the 
simulator, when three engineers from Italy were explaining the details 
of the new specifically designed and sophisticated simulator, the man
ager of the centre approached me and quietly asked this question. 
During this period the Italian engineers were carrying out an intensive 
three day course on the simulator. I had participated largely as a spec
tator to see what methodology was going to be used in the training. In 
order not to disturb the others he quietly told me that one of the staff 
within the centre was ill and at the h ospital. Since he did not have any 
transportation he asked me if I could drive him to the hospital so he 
could find out how serious it was. I was somehow surprised because 
this course was exclusive and had been planned fo r a long time, fur
thermore it would not be possible to have a repetition. The simulator 
was also very expensive and something of a status symbol for the 
centre. But still the manager wanted to g o to the hospital. He did not 
know to which of three possible hospitals the ill man had been admit
ted. We spent the rest of the day looking for him in the hospitals until 
we finally drove back to ATC. Although the manager talked about and 
showed his concern and worry he was patient while waiting. When we 
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returned to the centre and were informed that the man was ill, but at 
home, the manager was visibly relieved. 

This episode opened my eyes to the level of the concern about one 
another among the staff at the centre as well as the manager's and 
supervisor's behaviour in similar situatio ns. The seriousness of this 
concern for one another became more and more evident. Another vali
dating episode occurred when the secretary had seriously burned herself 
in an accident. She was visited in turn at her home every evening by 
representatives of all groups at ATC, bringing small presents and 
sweets in order to comfort and reassure her. 

We were also included in this concern because if any of us men
tioned some physical problem it was always listened to seriously and 
with deep concern. Help and support was offered in the form of 
reassurance and comforting talk including suggestions about possible 
treatments. If a consultant could not come to work and had to spend the 
day at home due to illness, messages were sent and telephone calls 
made in order to comfort him. Matters related to the health of the staff 
were attended to with respect of the needs of the individual concerned. 
The needs and demands of the work were put aside without hesitation. 

There were never, to my knowledge, any complaints about absence 
from work for the reasons of illness. This directing principle was also 
extended to the whole family because to be absent from the work for 
taking care of the wife, children, parents or other relatives was unques
tioned and taken for granted. 

The manager of ATC once drew my attention to the wor d, or rather 
concept "Bakhchish." It was on an occasion when I used the word to 
explain that we, in order to get a result, had managed to speed up the 
bureaucracy by accepting an invitation from a civil servant in a govern
mental authority, to give what we called a "bakhchish." He became 
worried and said that this way was not correct and advised us to not 
accept such things. He asked us to inform him when this happened so 
he could take appropriate action. He informed us that "bakhchish" was 
informally accepted in specific situations. If a civil servant did some
thing outside the ordinary tasks it was expected to give something in 
return for the trouble. He chuckled when I remarked that it was difficult 
for us to know what an ordinary task involved. While discussing about 
this issue we tried to define the differences between bribery and 
"bakhchish." He explained that bakhchish was not considered as brib
ery but rather meant "pieces from the rich man's table." He became 
serious when saying that he considered it an obligation for rich people 
to share their wealth with the poor. He implied that this obligation also 
embraced a supervisor's or manager's responsibility to care for the 
well-being of their subordinates. His view was that this, to some 
degree, also included their life outside work. 
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THE TRAINING 

This chapter, the central section of my study, focuses on the training 
activity at the centre and issues shaping its features. 

I consider the centre's training activity, or process, to be the core of 
the attempted transfer. It was during that activity, in a real situation, that 
the underpinning ideology shaping the features of the training was 
demonstrated and could be observed. I maintain that the applied peda
gogical rules indicate to what degree any transfer had actually taken 
place. During the implementation period, the creation period of the 
pedagogical rules, or how the training should be carried out, the princi
ples brought by the staff at ATC from their previous experience and 
those presented by the consultants could be observed. While the peda
gogical discourse could be captured in the weekly meetings the applied 
pedagogical rules were possible to observe in the training process. 
However, I would like to point out that it is only an indication because 
any accurate measurement is impossible to do. 

During the first courses I visited each classroom and workshop at 
least once every day, taking notes and talking to the teacher concerned 
after each visit. On three occasions I used a video camera to document 
the process and I also talked with the trainees when opportunities aro se 
(CR 7). 

After the first three courses are described in this chapter, the most 
crucial issues shaping the training methodolog y features are presented. 
Information is partly collected during group discussions in the teacher 
training s essions and partly during my tutorial work during ongoing 
training. Information is also taken from archival data, specifically the 
individual consultant reports. 

In my opinion, to observe the planning is as important as the training 
itself, when judging the pedagogical rules. This is so because already 
during the planning, when the alternatives are considered, the under
pinning ideology, shaping the pedagogical rules, will determine the 
choices made. Therefore the division of work during the planning of 
the training is described. 

In the last section of the chapter a chronological description is 
presented ranging from the start to the end of the project showing how 
the methodology changed from the originally intended performance 
based approach, to a system with divisions both between the different 
fields of engineering and between theory and practice. At the end, 
issues related to the efficiency of the centre are presented and how the 
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consultants' way of working dramatically changed during the extension 
of the project. 

The First Three Courses 

One year after the consultancy support had started, at the beginning of 
November, 1993 the development of ATC had reached a point where 
the first courses were going to be carried out. One course was in the 
electrical department, another in the mechanical department and a third 
in the language department. The level of the courses in the mechanical 
and electrical departments were estimated to be suitable for technicians 
with some years of work experience. The course participants were 
chosen and notified by the management of the three plants. The sched
ules for the courses, the printed learning material and the exercises were 
tested and ready. 

With five days' prior notice from the EEA Zone Headquarters the 
management of ATC was informed that they should run courses for 30 
newly employed technicians instead. These technicians were assigned 
to Ezna plant, under commissioning at that time. But because the 
houses in Ezna were not ready they were temporarily assigned to the 
High Dam plant and lived in the company's guest house in Sahari City. 
The situation with a developing training centre ready to start and a 
group of newly employed technicians was taken advantage of and the 
centre was ordered by the manager of the zone to give this group train
ing. After negotiations between the zone head quarter and centre man
agement the course contents were limited to the mechanical and 
electronic fields of engineering. They were both to be on basic levels, 
later called "Mechanical Measurement Tools" and "Fundamentals in 
Basic Electronics". The planned course in the language department was 
not affected. The consultants present at the project were not involved in 
those negotiations, they were just informed about the decisions already 
taken. This led to the mechanical and electronic departm ents having to 
change their planning and the electrical department had to postpone their 
planned course. 

I arrived in Aswan f or my third period one day after the changed 
directives. These abrupt changes disturbed the consultants. They were 
upset and demanded explanations for these sudden deviations from the 
planning initially agreed on . It was all settled during a dinner at the 
company's guesthouse where we were invited together with a number 
of high ranking engineers. Some speeches were made by both sides 
where the importance of the training centre in the future was empha
sised. During that dinner a heavy thunderstorm raged outside. The 
lightning probably caused some malfunctions resulting in a lengthy 
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power failure. Candles were lit in the large dining room. Surprisingly 
none of the company's engineers seemed to be concerned about the 
black-out. The consultants from JTC were surprised by this lack of 
response. They explained that a similar situation in Sweden would 
result in many phone calls from the engineers in order to be informed 
about the failure, what actions were taken and how long the malfunction 
was estimated to last. 

The staff at ATC took the new directives in their s tride. The engi
neers and technicians in the mechanical and electronic departments acted 
rapidly. Because the courses were oriented towards basic knowledge 
there were minor problems with the teachers' own knowledge. Suitable 
learning materials were quickly selected. To the astonishment of the 
consultants, it also became apparent that parts of the written learning 
material were already translated from the English material. Ho wever, 
there was still a lot of preparation and planning work to be performed. 
Occasionally both the necessary learning material and equipment had to 
be prepared parallel to an ongoing course. The centre staff proved that 
in emergency situations like this, they put in the necessary efforts to 
keep the courses running smoothly. The trainees never indicated that 
they were aware of or effected by this stressful and hectic situation. 

The trainees were all newly employed by EEA, and were all between 
20 - 25 years of age. They had all the formal two or five year education 
from upper secondary technical school followed by a three year military 
service. More than half of them had fathers or close relatives working 
for EEA as labourers in the power plants. One had a father who worked 
as technician. They were all males, neatly dressed mostly in jeans and a 
shirt, clean shaven and their hair cut s hort. They were very polite and 
eager to answer any questions. If I talked to one of them the others 
came closer and wanted to participate in the conversation. They were all 
grateful and happy that they had been employed by EEA. Some of them 
lived in Aswan with their parents. None of them was married since they 
considered themselves too young. It was also very expensive to buy a 
flat or house. Those from other parts of Egypt were living in the EEA 
guest house. Their plans for the future were mostly to work in Ezna for 
some years and then ask to be transferred closer to their homes. They 
informed me that they had to stay in Aswan until the houses in Ezna 
were ready. 

Mechanical Course 

The course content covered the most commonly used instruments for 
measuring lengths, depths, smoothness, angles and threads. The 
duration was set to fifteen days and scheduled from 08.20 to 13.40. 
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Fifteen students participate d in the course which lasted in total sixty 
hours. 

The group of trainees were kept together fo r the entire course. They 
spent the first three hours each day in the classroom under the super
vision of an engineer. The remaining three hours were spent in the 
workshop under the supervision of a technician. In the classroom they 
sat in three rows facing the blackboard. The learning material was ILO 
translated material with self instructional design. The papers were 
distributed so that each train ee had h is own complete set. The learning 
material showed the principles, construction and methods for taking 
different readings in the field of mechanical science with commonly 
used instrument in mechanica l engineering. It described the principles 
and construction of micrometers, callipers, squares, feeler gauges, 
radius gauges, steel r ulers, dial indicators, level type indicators, and 
protractors. Instructions on each instrument were followed by control 
questions with space for written answers. 

During the lessons in the classroom the teaching engineer followed 
the learning material almost word f or word. He made drawings similar 
to those in the learning material on the bl ackboard. He explained the 
principles of the instrument, how it was constructed and the way the 
measurements were mad e, following the learning material picture by 
picture. The communication in the classroom was from the teacher to 
the trainees. At the begin ning, when the teacher occasionall y posed a 
question the trainees answered it in unison. In order to increase the 
communication I advised against this unison answering when talking to 
the teacher after the lesson. But during the next lesson, when the 
teacher directed a question to an individual, this trainee rose up from his 
place and answered. If he could not answer he remained standing until 
the teacher allowed him to sit down. I advised the teacher to allow the 
trainees to remain seated while answering questions. The communica
tion between the trainees was in form of side-glances and low careful 
whispers when answering the written questions to the learning material. 

Although the teacher controlled every single incident in the class
room there was a very friendly and relaxed atmosphere. Occasionally, 
sitting at a desk beside them the trainees smiled at me. In my opinion 
my presence did not influence the behaviour of the teacher or the train
ees. I knew the teacher well and we had a good relationship. Both the 
teacher and I had explained my presence in the classrooms and work
shops. 

The strong impact of roman letters became clear during my ob serva
tion of these lessons. Because all the instruments were marked with 
abbreviations derived from roman letters the teacher had to spend some 
time during each lesson to explain the abbreviations and figures on the 
instruments and their relationship to the Arabic letters. 
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When arriving at the mechanical workshop, prior to the commencem ent 
of the session, I found that the teachin g technician had put the vernier 
callipers necessary fo r the stays session on a large workbench. The 
trainees gathered around the bench and listened to him as he explained 
how to take a reading on that specific instrument. Then the instrument 
was passed around so that each trainee could take a reading. It was then 
handed back to the teacher who adjusted the instrument to another 
reading and it circulated in the group again. Although there were a 
number of instruments put on the work bench just in front of the 
trainees, no one picked them up and examined them. Finally the trainees 
were given one instrument for a group of three or four and they now 
made their own measurements and took readings. The teacher walked 
between the grou ps, giving feedback, posing or answering questions. 
Although the echo in the workshop made communication difficult there 
were quite a few questions from the trainees. The relationship between 
the trainees and the teacher was very friendly but also respectful. They 
immediately became silent when the teacher started to talk. On one 
occasion two of the trainees came into the workshop some minutes late. 
The others had already gathered round the teacher when they came 
strolling in. The teacher looked up, silently stretched out his right arm 
and waved the back of his hand toward them. They immediately turned 
around and went out of the workshop. When I left the workshop some 
half an hour later they were sitting outside the door waiting. When I 
passed them, they smiled and made a gesture expressing their apology. 

Electronic Course 

The entire course in Basic Electronics was carried out in the electronic 
workshop and covered basic electricity with elementary circuits of 
series and parallel couplings. The measuring methods of voltage, 
current and resistance using various instruments were integrated into the 
syllabus. 

The engineer lectured from the front of the work shop. The trainees 
sat behind the workbenches gathered in four groups. On the benches in 
front of each group was an electronic labor atory kit, an oscilloscope, a 
multimeter and a logic probe. The trainees received one text book each. 
The book contained brief electr ical theory, descriptions of experiments 
and questions about the experiments and the integrated theory. At the 
back of the workshop the four technicians sat in line. There were large 
similarities to the methodology and behaviour displayed in the mechani
cal course. The engineer lectured with very little interaction and the 
trainees followed the lecture silently and respectfully. When questions 
were asked they were, in a similar way, also answered in unison. A 
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remarkable fact was that even the technician s at the back of the work
shop participated in answering the questions. On a directed question 
from me, as to why they also answered, one of the technicians said 
with a little embarrassed smile, but with a humorous twinkle in his eye, 
that they fell into old habits and forgot that they were now teachers. The 
trainees had the same habit, as in the mechanical course of standing up 
while answering a direct question, and also to remain standing until the 
lecturing engineer gestured them to sit down. 

In the electronic workshop the impact of roman letters and numerals 
was even more evident than in the mechanical course. All the numerous 
knobs and switches on the instruments were marked in roman letters 
and numerals. Measuring values and mathematical formulas had roman 
abbreviations. Due to this the teacher had to spend quite some time to 
clarify the relationship between the Arabic and Roman systems. 

One remarkable thing for me was that none of the trainees touched 
the equipment in front of them during the time the engineer lectured. 
Not one single hand out of fifteen probably technically interested young 
men reached out to turn a knob on an instrument or to take a component 
for closer inspection. When the experiments on the laboratory kit were 
to be performed, the fou r technicians stepped forward. They placed 
themselves in front of one group each. All four technicians carri ed out 
the entire experiment themselves while their groups looked o n. Then 
they disconnected everything and appointed one of the trainees to per
form the same experiment under their close supervision. When all the 
trainees had carried out the experiment they were instructed to answer 
the questions in the learning material. The answers were to be given in 
writing by each individual. Furthermore the students had to work in 
silence while the technicians watched from behind. The technicians 
marked their answers and gave the book back to them. When every
body had finished the engineer took charge again and lectured about 
theory related to the next experiment. 

English Course 

One of the objectives of the training centre was to carry out training in 
English to upgrade the proficiency of all EEA employees above the level 
of labourer. A large number of employees had been tested by the teach
ers at the language department and grouped according to their exhibited 
knowledge. At this specific time the large language laboratory had not 
been commissioned so the training took place in a classroom. We knew 
that the language training was outside our terms of references, but still , 
on a request from the management of the centre some effort was put 
into this matter. The staff employed as English teachers particip ated in 
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the teacher training c ourses I held during my periods in the project. 
These courses were for the engineers and technicians who taught tech
nical subjects. In addition, specific consultants were employed to help 
and support the staff working as English teachers during two periods of 
one month each. 

The impact and importance of knowledge in English in the context of 
operation and maintenance became evident. I once spoke with a middle-
aged Senior Technician working at High Dam in the maintenance 
department, switchyard section. He was a supervisor for a group of 
technicians working with maintenance and troubleshooting of the high 
voltage, large oil-tank circ uit breakers. He had just visited one of the 
technicians working in the electronic workshop who was his good 
friend and former work-mate. We sat outside the workshop and talked 
about the need of training in his job and what ATC could do. He 
claimed that the Russian equipment was quite good. They had a lot of 
spare parts and they could also manufacture new ones if required. 
However the new American equipment was in many parts made in 
plastic and therefore difficult to manufacture. For that reason they had 
to be imported and he considered them to be very expensive. He also 
told me that he could read Russian so the drawings and handbooks of 
the old equipment were no t a problem, but now all the papers were in 
English. He was silent, and added after a moments hesitation with a 
pleading gesture: "Please, please, just help us to open the books!" 

The duration of the English course was twelve days between 08.20 
to 13.40 each day. The name of the course was English Beginners (A). 
The objectives were to train simple greeting phrases, give personal 
information, tell the time, answer the telephone and ask for and give 
directions. The learning material wa s text and practice books in the 
Cambridge English Course. 

The participants were fifteen men and one woman. They sat in indi
vidual chairs supplied with a writing pad, all facing the blackboard and 
spread out in the room so the distance between them was as large as 
possible. Their ages were approximately between 25 and 50 years old. 
One man had very strong glasses, he obviously had a problem seeing 
what was written on the blackboard. Another man had a hearing aid 
which he frequently adjus ted. He often sat with one hand behind his 
ear, leaning forward, concentrated to hear what was said. The woman 
never said a word while I was there. The teacher first read a sentence, 
then the trainees repeated it in unison. When a part of the text was read 
in this way the teacher posed questions connected to the text. She 
moved during those questioning times so she was standing just in front 
of the participant to whom she directed the question. Unlike in the other 
courses, the trainees did not stand up while they answered but the 
communication was always between the teacher and the trainee. I never 
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saw any communication in English between the course participants 
during this course. 

The two English teacher consultants who temporarily worked at the 
centre were confused about the size of the language laboratory. One of 
them felt that the laboratory with all its technology was seen as a 
"panacea" equal to a magic potion, able to cure everything (CR 13). The 
other often expressed his concern about the heavy importance the local 
English teachers at the centre put o n the grammatical accuracy in the 
language training at the expense of the training in the language fluency 
(CR 17). 

During the time of the courses I frequently toured the classrooms and 
workshops. I gave my opinion about the training process to the teachers 
after each visit. Mostly it was advice to increase the interaction, to acti
vate the trainees by posing questions and not to talk so much them
selves. I also expressed my surprise about the unison answers and the 
habit of standing up while the answers were given. I was told that this 
was the habit in the public schools. At the end of the first three courses 
this behaviour stopped and the communications in the form of questions 
increased substantially. 

Views from the Trainees 

After each course there was a written and when appropriate also a 
practical test carried out. The result was graded on a ten point scale. The 
trainees with the best test result in each course received a cash bonus. 
Those who failed could be forced to pay back that part of their salary 
related to the loss of working time to attend the course. The teachers 
could even report the failing to the trainees' supervisor, and, as an 
ultimate alternative, recommend a trainee to be dismissed from his job. 
They explained, when they saw my surprise on hearing this, that they 
had to have this possibility if someone behaved very badly. But they 
also said that so far everybody had passed the test and furthermore they 
designed and corrected the tests and if there were special circumstances 
they would take due considerations. 

Each course was also, on my advice, evaluated using a small stan
dardised attitude question naire asking for the trainees' opinions about 
the level of the course, the duration, the equipment, the learning mate
rial and the teachers. The outcome from the questionnaires was almost 
the same in all the courses. Ceiling effects in the attitude scales were 
often reached. The most common remarks on the open questions was a 
desire to have more training in English. Both the staff at ATC and the 
consultants were suspicious about the extremely good evaluation. One 
of the engineers attributed the result to politeness, because if you are 
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given something you are supposed to be grateful and to try to give 
something back and not to criticise the gift. 

During the breaks in the courses and in the afternoons I talked to the 
course participants about their view of the training. Of course there 
were language proble ms, but some of the trainees spoke rather good 
English and could also act as interpreters. Although all of them had 
studied English in upper secondary school the knowledge in English for 
most of them was on such a level that a conversation about more com
plicated matters was impossible. When I asked them why there were 
such differences between them with regard to their English skills, they 
answered that those with better English had worked in the market place 
and learnt from each other and by talking to the tourists. 

They judged the training as very good. The most common comments 
were about the advantage of the small groups. They said that a common 
group size in upper secondary school was 30 - 40 pupils. The equip
ment was also frequently mentioned. One of them said, when talking 
about a micrometer, that it was the fi rst time he had held one in his 
hands and at the school it had only been a picture in a book. Another 
trainee in the electronic workshop validated this statement when stating 
that he had only seen the oscilloscope in a picture before. When asked 
for their views of the teachers, the answers were always polite, both 
regarding their knowledge but also their friendliness. Those young men 
had also grasped the importance and necessity of knowing English. On 
the question of what training they desired most, the training in English 
was always of the highest priority. I frequently asked for their opinions 
about the level of the courses. They said that the level was su itable. My 
remark that the courses were on a very basic level and that they had 
studied three years in the upper secondary school in that specific field of 
engineering were met by arguments that they had forgotten a great deal 
during their time in the army and that they considered the training at 
ATC to be very practically oriented. 

Issues Shaping the Training Features 

When the first courses were completed I met the teachers during a two 
day session to discuss their experiences. Already at the beginning I 
stated my assumption about their guiding principles for training. In 
order to provoke and get a discussion within the group the following 
statement was written on one part of the blackboard and translated into 
Arabic on another part: 

"Training is best performed in groups where the whole group is 
doing the same thing, at the same tim e, at the same speed , with 
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the level increased step by step. Training must start with theory 
followed by practice. Traini ng shall closely follow the written 
learning material under strict control from the teacher" (CR 7. p. 
5). 

The teachers in the group agreed on the principles and defended every 
single one in the statement with a number of arguments when I chal
lenged them. Those arguments will be treated in more detail later in this 
section. 

Since the trainees in the first courses were both young and newly 
employed, I had a suspicion that the methodology would change when 
the course participants were experienced technicians and engineers from 
the plants. I routinely followed all the cours es carried out during my 
periods at the project and some changes could be noted. The respect for 
the teachers decreased to some degree and there was more interaction 
between the teachers and the trainees. The atmosphere in the classrooms 
and workshops was even more friendly and relaxed. 

The above quotation was validated both in the discussions and 
experiments made during the teacher training courses I carried out at 
each of my three remaining periods. The participants in these courses 
were on one occasion newly employed engineers, technicians and 
English teachers (CR 9). On the other two occasions it was only the 
technicians who participated (CR 14 and CR 16). The main aim of 
those teacher training sessions was t o challenge the directin g principles 
and to encourage the staff at the centre to plan for a higher trainee activ
ity during their courses. 

The main practice and the organisati on of the training remained the 
same, regarding the division between theory and practice. In every 
course I observed, the lectures were presented during the first half of 
the day and the more practical training in the workshops carried out the 
rest of the day. The training in the workshops had the same design, 
regardless of the course content. To start with, the technician lectured 
on the experiment about to be performed. He explained the function of 
the equipment to be used, the purpose of the experiment and the 
performance procedures. Finally the expected outcome of the experi
ment was presented. These lectures were mostly carried out in the 
workshops with their troublesome echo-effects. Then the actual 
experiment started. The technician first demonstrated the procedure 
while the group listened and looked on. Then, one or two of the train
ees were chosen and performed the experiment under close supervision 
by the technician while the rest of the group watched. When everybody 
had attempted the experiment the procedure was repeated in the next 
experiment. There was substantial interaction between the trainees and 
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the technician during the process. However, according to my observa
tion, communication between the trainees was rare. 

On one occasion during the teacher training course on my fifth 
period, an experiment was performed which, I thought, would 
convince the participants about the advantage of integrating theory and 
practice and allowing the trainees to work more independently. I used 
the example of skill in using a vernier calliper. I asked how many ho urs 
the trainees had used to learn using this instrument on previous courses. 
The answer was that six hours were scheduled. I asked if there was 
someone in the group who did not already know how to use the instru
ment and was willing to participate in an experiment. The English 
teacher was the only one who did not know the instrument, and she 
volunteered to participate. I gave her a vernier calliper, the written 
learning material and some metal pieces, marked according to size. 
Then I asked one of the technicians in the mechanical workshop to 
answer her questions, if s he posed any, but otherwise he should not 
interfere, no matter how strange he thought her behaviour was. I asked 
the group if any of them believed that she could learn the instrument 
herself with help of the learning material. All except one were very 
doubtful about the result. We agreed that when she could take three 
correct readings on previously unknown pieces it could be judged that 
her skill was sufficient. It took her less than three hours to learn the 
instrument and she needed very little help from the technician. The 
group was surprised at the result but they still claimed that it would be 
very difficult to apply this system of training due to the combined 
impact of the responsibility and bonus systems described below. 

Teachers Knowledge 

The teachers at the centre, when participating in discussions about their 
own in-service training, expressed a view that a teacher had to know 
everything included in the teaching. If they, as teachers, should get a 
question they could not answer they would feel ashamed and the train
ees would lose respect for him or her. The gravity of this assumption 
became dramatically clear when one of the English teachers wanted to 
quit. On the question about the reaso ns for this she said that sh e had 
received a question from a trainee how the word "fish" was pronounced 
in plural form. She was so ashamed about the fact that she could not 
answer immediately that she doubted her competence as a teacher. 

An illuminating episode can be recounted from the electrica l work
shop when I once found three technicians gathered around a work 
bench with an experimental kit for electrical machines. On the bench 
were also the familiar bits and pieces such as multi-meters, screw 
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drivers, pliers, cutters pieces of cables and so on. In front of them was 
the thick manual where the different experiments possible on the kit 
were explained. The technicians were busy systematically performing 
all the sixty-four exercises described in that handbook at the same time 
as they translated it from English to Arabic. The translation was done 
by hand on different sizes of paper. I had always found it difficult to 
understand how they could keep all those pieces of paper in order. 
Further it seemed that they tried to use as little paper as possible. These 
pieces of paper with varying size and quality were gathered and kept 
together in a folding paper. The bundles were kept in drawers piled up 
on top of each other in, for me, seeming disorder. I was always 
surprised and sometimes stunned on how quickly and easily they could 
find a specific paper. 

When looking into the experiment they were doing, I found that it 
was simple and intended just for basic training. I asked why they, as 
experienced technicians, had to do this simple experiment: " You 
know," the oldest said in his deep, soft voice, "these experiments axe 
easy, but we must do them ourselves first. We must be very very sure 
they work when the students come. We must know everything 
exactly." Since there were two identical experimental kits, I asked them 
why they did not divide the job and made it quicker by working more 
independently. Their answer was that this was the way they were 
accustomed to from work. "One by one experiment together. This is the 
best way." 

Later on I was called to come to this group by an eager messenger. 
Coming there they proudly showed me that they had invented a new 
experiment. "Look here," they laughed, "it's the sixty-fifth experiment. 
It's not even in the book. We made it ourselves. It's very good." It was 
an advanced experiment where the energy produced from a small three 
phase generator was transformed in an intricate way and connected back 
into the generator. It was actually an experiment about an electrical 
perpetuum mobile. I was informed about the underpinning physical 
theory, how they had solved the transformation and phasing problems 
while being s hown the entire experiment. Finally they explained the 
limitations of the experiment and why the machine slowly stopped. 

Having all the experiments performed in advance by all the techni
cians were very time consumin g. The consultants advised against this 
habit and maintained that it was the trainees who sh ould do the experi
ments and that it was enough if the technicians had a clue about the 
experiments. This issue could be more easily handled in the mechanical, 
electrical and hydraulic workshops since the number of experiments 
were sizeable in these areas. The technicians in these work shops were 
also allowed by their supervising engineer to carry out the experiments 
themselves. But in the electronic workshop this became a larger 
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problem. One reason was the large number of experiments, another was 
that the technicians' prior knowledge in this area was lower in compari
son to the others in their respective areas of engineering. Yet, a third 
problem was that the technicians were not allowed to carry out the 
experiments alone but had to do so under supervision of an engineer. 

In order to improve the technicians knowledge in electronics, one 
consultant was employed and worked in this workshop for six months. 
His tasks were to train the technicians, organise the workshop store and 
assist with the course planning. The arguments he met when he tried to 
increase the speed by allowing more independent or individual work 
were related to the safety of the equipment. Experiment kits, compo
nents, and instruments were easily destroyed by mistakes or careless
ness. Two more engineers from EEA were later employed in this 
workshop thus speeding up the internal experimentation. Palmqvist 
comments on the issue (CR 12) and how it affected the work in the 
electronic workshop: 

".... deep rooted the import ance of certainty of the experiments 
before they will run any courses. It takes considerab le time to 
perform all the experiments in electronic from basic to more 
advanced level" (CR 12. p. 4). 

Further on he comments both on how the hierarchy between the engi
neers and the technicians hampers the work and how the relationship 
changed during the implementation of the courses: 

"A new inexperienced Engineer is recently employed and the 
traditional hierarchic order between Instructors and Head 
Instructors hamper the speed of course development. During the 
running course the co-operation seems mu ch better, everybody 
shows a higher and more enthusiastic activity" (CR 12. p. 4). 

Bonus System 

"It's EEA law. It can not be changed." The statement was gravely made 
with puckered brows by the grey-haired, distinguished technician from 
the electrical workshop. But to contradict the gravity he winked humor
ously. A group of technicians were gathered in a classroom and we 
were discussing the training methodology. In my opinion the courses 
were dealing too much with theoretical issues and too little with practi
cal hands-on activity. We were discussing the possibilities and obsta
cles in order to improve this situation. I had criticised their system of 
dividing the courses into one theoretical part, carried out by an engineer 
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in a classroom, and another where the experiments were performed in a 
workshop under the supervision of a technician. Furthermore I had 
asked why the courses were divided so that the trainees always spent 
the mornings in classrooms and afternoons in workshops and never 
vice versa. 

I was informed that there was a cash bonus system connected to the 
number of hours a teacher worked with actual training. The bonus 
system was constructed so that an engineer received a cash bonus after 
twelve hours lecturing per week and a technicians after sixteen h ours. 
Because everybody tried to get the bonus the division between training 
in the classrooms and in the workshops was negotiated between the 
groups of the engineers and technicians. The consequences did not 
facilitate "hands-on" training since this approach demands long periods 
in workshops. I was told that they had tried to solve the problem by 
dividing each group in two but the administration did not allow this. I 
was also told that once one of the technicians had carried out an entire 
course in a workshop but this had been stopped by the manager who 
argued that everybody should have equal opportunity to get the bonus. 
On another occasion the teachers had divided the group so that an engi
neer worked with half of the group in a classroom and a technician with 
the other half in a workshop. But this way of getting the bonus was not 
accepted either. A progress report (PR 6) states the following regarding 
this issue: 

"The strong hierarchy prevailing in EEA between Instructors 
(technicians) and Head Instructors (Engineers) hampers the 
development work. It is very hard to change this policy, but if 
this could be changed it would be most beneficial for the 
project " (PR 6. p. 5). 

Responsibility System 

I maintained during the teacher training courses that I found it odd that 
during the training process all the trainees in a course were doing the 
same thing at the same time. I met a number of arguments when I sug
gested that they could easily plan the training so that the trainees could 
do different exercises. I pointed out that if the training was planned with 
this aim there should be higher activity, less waiting time and probably 
the trainees would gain more experience. The teachers politely agreed 
about the advantage of this system but claimed that if this method w as 
applied it would be difficult to check if the trainees made mistakes. 
They suspected that it would be very easy for the trainees to ruin 
something, and who would be responsible then? 
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This issue brought us into yet another discussion where the relationship 
between action and mistakes was addressed. I asked if they assumed it 
to be better to do nothing than to do something wrong. I put it into a 
context where a trainee had a problem and did not know how to solve 
it. All the teachers claim ed that it was better for the trainee not to do 
anything and ask for advice from a teacher. I extended the discussion to 
a situation at work where a technician was not sure about what he 
should do in an emergency situation. Everybody claimed that even in 
this situation he had to ask for advice from responsible superior. One 
reason for this was that if he made a mistake, he would be blamed and 
maybe punished by a reduction from his salary, according to the group. 

The structure of the accountability system was as great an obstacle as 
the bonus system to hands-on training. The impact of this is also 
described in the next chapter. During one of the teacher training 
courses, I was informed that the technicians were personally responsi
ble for the equipment in their w orkshops. When I tried to find out to 
what degree they were responsible and the consequences of irrespon
sible behaviour, the answer from one of the technicians was: "Of 
course, if something is broken by accident, no problem. But if some 
tools or instruments are missing we must pay from our own pockets." 
Therefore they had to keep the hand tools, instruments, accessories and 
consumable material locked up. They told me that the large amount of 
the material was a problem for them because it brought too much 
responsibility. They often informed me that they shared the ideas of 
high activity in the training, and tried to make it as close to reality as 
possible. However, the responsibility for equipment caused large 
obstacles to a further development of activity during training. 

They also claimed that, compared to the government technical 
schools, they managed to create a considerably higher activity level 
among the course participants. The technicians explained that in contrast 
to the situation in the schools, they first demonstrated the experiment at 
hand and then all the trainees carried out the experiments themselves. In 
the schools, the students mostly observed and sometimes they only had 
access to books. In the public schools , the teachers were also finan
cially accountable. As an example from work they told me that the 
senior technicians were responsible for and had to sign for a set of hand 
tools. They claimed that there were no problems in getting tools but 
their availability had to be controlled by someone in a superior position. 
Another thing revealed in the teacher training courses was the teachers' 
surprise at the low basic knowledge of the trainees. They explained that 
the teachers working in the public schools were paid about 100 Ep per 
month and could hardly support a family on that salary. Therefore the 
teachers needed an extra job in the evenings. It was not uncommon that 
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the teachers offered extra lessons in the evenings, paid for by their 
students. While they sympathised with the teachers' situation, they also 
suspected that this state of affairs influenced grading. 

Course Planning 

In the actual planning and preparation for training the work was divided 
between different staff categories at the centre. I n order to explain the 
structure of this division it is necessary to explain what type of learning 
material was used. 

Part of the purchased learning material was ready made packages, 
typically containing the text book s treating theoretical parts of the sub
jects, and the physical equipment where experiments or laboratory work 
could be performed, and in connection to the latter, a number of written 
instructions describing both how the different experiments should be 
performed and the expected outcome. Part of the learning mate rial was 
ILO produced in the form of "Modules of Employable S kill." Briefly 
these learning materials described in short simple words, supported by 
pictures, in a step by s tep manner, how a specific part of a job should 
be performed. This learning material was intended and constructed to be 
used as self-learning material with minor support from a tutor. But 
these learning mater ials were not specific to hydro power plants since 
they were directed toward skills in different vocations. The major part 
of the ready made packages were purchased by the staff at ATC prior to 
the arrival of the consultants. 

Yet other books were found in catalogues from various publishers. 
This selection was mostly made in co-operation between the consultants 
and the staff at A TC. Mostly the books or other material suggested by 
the consultants were purchased, but many of them were written and 
designed to be used in public schools, and not in centres such a s ATC 
and JTC. The consultants claimed that there was very little learning 
material found specifically designed for their type of training and 
therefore they had been forced to produce a large part of their learning 
material themselves. They maintained that only parts of their materia l 
used at JTC could be utilised at ATC because it was adapted to the 
equipment in their centre. They also claimed that at ATC, the learning 
material had to be produced and adapted to the equipment at the centre 
and the surrounding plants. 

The consultants did not favour the ready-made packages. They 
considered them suitable for upper secondary school but unsuitable for 
in-service courses because the packages were too far removed from the 
real equipment. 

149 



Chapter 8 

Since nearly all written material was in English translation was a major 
task for the teachers at ATC. With respect to the division of work the 
engineers translated the text books. The technicians transl ated most of 
the descriptions and instructions of the exercises and installed the 
physical equipment on which exercises were to be performed in their 
workshops. They also carried o ut each of the exercises themselves. 
This was very time consuming and was sometimes only allowed when 
a supervising engineer was present. Besides the learning material itself, 
handbooks and instruction manuals had to be translated for a number of 
measuring instruments needed in the exercises. 

In the procedures for translation there was yet another division of 
work embedded. When the engineer had translated part of a book, he 
went with his hand-written material to the computer group who typed it 
and left space for pictures. The result was handed back for editing and 
then back again to the computer group for corrections and printing. The 
pictures were copied and glued into place. When the technicians had 
translated a part of a book they went to their supervising engineer fo r 
his control and suggestions for changes. The engineer finally ordered 
the material to be typed, printed and copied. But the administrative 
routines demanded a written order signed by the manager of the centre 
to the computer group to type every specific part. A second requisition 
was demanded to permit the group in the photocopying machine room 
to copy the material. The consequences for this division of work was 
most visible in the English courses. Perkins comments the issue in his 
report (CR 17): 

"If the material is in English then one can imagine the difficulties 
involved when the computer man has difficulty understanding 
English spelling and punctuations" (CR 17. p. 3). 

This strict division of work did not apply to the c onsultants. We were 
allowed to get whatever we needed on verbal requests. We always 
typed and printed and mostly used the copying machine ourselves, 
thereby bypassing both the computer operators and the staff working in 
the copy room. 

We frequently pointed out the advantages of and the possibilities to 
be gained if the engineers and technicians could use the computers, 
printers and the copying machine themselves. Our arguments were that 
it would save valuable time and, at the same time, give excellent training 
for the teaching staff at the centre in the use of the equipment. Th is was 
relevant because the staff at the centre had received basic training on 
how to use the computers with respect to word and register programs. 
A substantial part of the consultants' work during this time was to give 
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help and support with the selection of the written material and the 
translation work. None of them knew Arabic well enough to help with 
translations into Arabic, but they could help to clarify the English 
concepts. Another large task was to browse through the catalogues and 
find appropriate alternatives. In many of the courses the learning mate 
rial was selected from a number of books. 

With respect to the physical equipment included in the learning mate 
rial the consultants advised that the accessories for the equipment 
should be put where they were close at hand. At least one set of hand 
tools should also be put close to the machines and workbenches and 
accessories for the experiments should be put as close to the actual place 
of the experiment as possible. The instruments and part of the consum
able material should be put in the workshop store and only the remain
ing material should be kept in the central store. 

Quite a lot of co nfusions arose during the planning of the courses. 
One issue, further described later in this chapter, was related to 
contractual stipulations and the number of courses. Another concerned 
the actual work when planning was carried out. It was difficult to get an 
overview of the situation because the courses were developed simulta
neously in all the areas of engineering. Due to the division of work, the 
workload on the engineers caused delays and new courses were de
veloped during the periods of waiting. Furthermore, the turnover 
among the consultants made it necessary for each of them to assess the 
situation, either if it was their first time at the project or if they returned 
after spending some months outside the project. 

In order to meet this challenge and to create some order, it was 
negotiated with the centre management to implement a course planning 
system (PM 34). One or two priority courses were selected in coopera
tion with the engineers and technicians for each area of engineering. A 
timetable was then constructed f or each one. The planning schedules 
were the same for all the courses and covered 14 days and listed the 
tasks and the teachers responsible. It listed activities from the start up 
meeting for a course to the construction of the final test, including time 
allocations, learning material, consumable material and the complete 
course file. These schedules, quite large and printed in colour were put 
up on the walls in the work shop offices in a conspicuous place. One 
result was that the supervising engineers and the manager felt that they 
could delegate more to the technicians because they could now follow 
the work process without having to deal with minor issues. Another 
effect was that the technicians took more initiatives (CR 9 and CR 10). 
This approach to plan courses and control activity was used at least fo r 
over a year (CR 15). 
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Establishment of Course Structure 

It took more than two years for the structure of the centre's training to 
stabilise. During my fourth period the ever changing cour ses became 
increasingly confusing. In order to clarify the issue I scrutinised the 
reports, minutes of meetings and more in depth analyses of the content 
of the proposed courses (CR 9). This investigation is the foundation of 
what is presented below. 
Initially twenty special courses were recommended in the feasibility 
study presented by SwedPower (1987). Neither the demand for formal 
education for the course participants, nor to what specific area of engi
neering the courses belonged were mentioned in the study. The courses 
suggested in the study were in essence similar to the courses run at 
JTC. Some of them addressed hydro power production in a broad 
perspective, while o thers included the most essential technical equip
ment as well as training in s afety. Training in more specific skills such 
as welding was also recommended. The length of the courses was, with 
some exceptions, suggested to be one week. At the beginning of the 
project the questions about how the courses should be constructed were 
not a problem. The method fo r how the skills in the context of work 
should be transformed to training was described in Addendum N o. 3, 
Appendix A, in the contract between SwedPower and EEA (1992). The 
idea was that every task in the plants should be analysed and trans
formed into a training situation where the skills to perform this specific 
task could be learnt. An assumed advantage was that because a number 
of jobs consisted of similar tasks, planning time and effort could be 
reduced. Yet another advantage w as that if each such part, complete 
with its learning material, called "module," could be arranged in differ
ent ways a very flexible course system could be developed. This 
segmentation was also supposed to influence the training methodology 
towards the outspoken demand to be performance based. The approach 
was strongly supported by the manager at JTC who had personal expe
rience from such systems from his previous work at ILO. 

The originally intended training method ology was gradually, almost 
naturally changed for a number of reasons further described later in this 
chapter. It must be noted that in order to implement a performance 
based training there are some necessary prerequisites. One of them is 
that both the teachers and the trainees must have access to the machines 
or experimental kits and their accessories, tools, instruments and 
consumable material. Another prerequisi te is that the trainees must be 
allowed to work individually with self instructional material. If they are 
not allowed to work individually an extensive amount of the above 
mentioned material is a necessity. An alternative is to reduce the number 
of participants on each course. Furthermore, in such training theoretical 
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and practical knowledge is seen as integrated and inseparable. The 
teacher's role will therefore be more tutorial or supervisory. 

One important factor, causing the modular approach to silently 
disappear was the doubts among the consultants about the prescribed 
principles of segmentation into such small and narrow sections. There 
was an ongoing debate about how large such a part should be. 
However there was total consensus among the consultants that the most 
essential aim of the training was the development of practical kn ow-
how, even if it was at the expense of the theoretical know-why. 

In January, 1993 a meeting was held between the management of 
ATC and SwedPower about the developm ent of ATC. A decision was 
taken that the courses suggested in the previous feasibility study were to 
be developed. About the same time the results of the study by Halim, 
Johansson and Öhlund (RR 1 and CR 1) from the investigation of 
Aswan Two plant were presented where another list of priority courses 
was presented. The situation with two different recommendatio ns did 
not seem to be noticed, neither by the consultants nor by the staff at 
ATC. One reason could be that during that time everybody was occu
pied with the commissioning of the buildings, installation of machines 
and with receiving inventories (RR 1, 2, 3 and 4). Another explanation 
could be the lack of information about the outcome of the meeting in 
Stockholm. Half a year later, during the annual meeting held in 
September, 1993 between SwedPower and EEA the development of the 
courses was discussed (PR 4). It was decided t o develop traditional 
courses as a complement to the modules. It was also decided to monitor 
this issue closely and a demand was made for monthly reports. These 
monthly reports were never presented, at least not in writing. However, 
reports on the development of the courses were presented regularly as 
part of the quarterly progress reports. From this time the modular 
approach silently disappeared and the planning focused on the courses. 

At the end of 1993, I report that the first three cou rses, described 
above, had been carried out and twenty-six courses were under devel
opment (CR 7). These latter courses were a mixture between those 
recommended in the feasibility study and those recommended by the 
investigation in Aswan Tw o plant. Some of the courses recommended 
in the feasibility study had been divided into two, at different theoretical 
levels, thus creating some confusion due to the number of courses 
stipulated in the contract (PR 7). Half a year later the number of courses 
had increased to twenty-nine, eight had been run and the remaining 
ones were in various stages of development. In depth studies of the lists 
reveal that courses with a more general approach had been removed as 
well as courses in safety (PR 8). In January, 1995, twenty-nine courses 
were on the list and thirteen had been run, one of them nine times (PR 
9). The final report from SwedPower (1996) states that the number and 
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the content of the courses then became stable, so at the end of the proj
ect all the twenty-nine courses were developed and twenty-five had 
been implemented. The main part of these courses was within specific 
areas of engineering and divided into various levels from basic to more 
advanced. 

Viewed in retrospect the co nfusion is understandable. Firstly, the 
failure of the intended modular approach and changes into a course 
approach caused confusion. Secondly, although those involved were 
not aware of it, there in fact existed two priority lis ts. However, this 
confusion about the structure of the courses at ATC is further analysed 
in chapter ten. 

Efficiency of ATC 

As the implementation phase evolved into more routine, the efficiency 
of the centre was questioned by the consultants. It was found that all 
centres within EEA closed down not only for the month of Ramadan 
but also for three months during the summer. The consultants accepted 
this fact because it was a company regulation and difficult to change. 
But as time went by it was evident that there was a time span of at least 
two weeks between each of the courses implemented in the different 
departments within the centre. This situation could be understood 
during the implementation period since there was much installation 
work and a number of courses under development. But when the time 
span between the courses continued after most courses were developed 
the consultants objected. The matter can be traced from the beginning of 
1995 (PR 9), when the first statistics o n the efficiency of the centre 
were presented. It was also reported (CR 16) that the courses had a 
decreasing number of participants and that this situation had to be fur
ther investigated. Perkins (CR 17) writes in his report from September, 
1995: 

"...the general impression of a grossly under utilised resource 
that is working to less than a tenth of its potential capacity" (CR 
17. p. 2). 

Forsgren and Lindholm state in their report (CR 18), written three 
month later, that the decreasing number of trainees has been discussed 
and a number of explanations had been given. One problem seemed to 
have been the lack of information between the management of the plants 
and ATC. Another that the management of the plants could not send so 
many participants due to the work demands. The issue of efficiency 
could also be found in the progress reports (PR 10 and 11) since it can 
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be traced from the records of the implemented courses listed in their 
appendices that from the beginning of January to the end of September, 
1995, twelve two-week technical courses had been carried out in the 
entire centre. The last review report (RR 4) states that compared to the 
last year of operation, only a slight increase can be noted. The de
creasing number of trainees had been discussed and as an attempt to 
solve the information problem two training co-ordinators had been 
appointed. The report continues: 

"The ATC management has to do more, and try alternate strate
gies, to "market their product" and convince the management at 
EEA and each power station of the aim and advantage of the 
training at ATC" (RR 4. p. 7). 

On my last visit at the project the problem still existed. One p ossible 
reason, never mentioned in any reports before, was the effect the centre 
had on the previous type of training with lectures held by engineers at 
the plants. When ATC came into operation, they lost their bonus and 
tried to prevent the trainees being sent to the centre. In the final report it 
is mentioned that the number of trainees had increased, and that the 
earlier hesitation to send trainees to ATC appears to have been dimin
ished. 

The Last Two Courses 

Since all the financial resources from BITS at the end of the original 
contract period were not exhausted, it was agreed that the contract 
should be prolonged by six months and two more courses developed. 
In the final report it is stated that it was agreed that these courses should 
cover non-destructive mate rial testing method ology and programmable 
logic control systems. Both of these courses included the latest technol
ogy within their respective fields. T he course construction during this 
period differed considerably from the previous method where the staff 
at ATC did the major work themselves. This time two consultants 
prepared o ne course each and carried out the planning at JTC. They 
collected the necessary learning material and adapted it to the equipment 
already purchased at ATC. Finally they brought the complete course 
packages and carried out the training themselves. Participants were the 
teaching staff at ATC and some engineers from the plants. At the end of 
the courses they left all the material at ATC. According to a statements 
from the manager of ATC the staff at ATC were satisfied with this way 
of developing the courses. 
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The consultants concerned were not so satisfied. Their opinion was that 
it was quite easy work for themselves and good profit to JTC, but they 
also considered that in the long run the former system was better. They 
maintained that the course construction in itself provided a great deal of 
learning. This was the case regarding the technical equipment, the 
construction of suitable exercises and the selecting of learning material. 
They felt that they had probably gained more than they had given. One 
of them said in a side remark that these last two c ourses were easy to 
sell because they were in demand both on the domestic and the foreign 
market. 

Analyses 

Collection Code and Visible Pedagogical Rules 

I claim that that the planning for the courses was characterised by a 
collection code modality. Five groups, one from each of the four areas 
of engineering and one from operation, assembled and translated the 
learning material. Furthermore, these groups were divided when plan
ning was carried out for theoretical and more practical oriented training. 
One specific staff category typed the material and another copied it. The 
work was controlled by explicit permission to begin any specific work 
and requisition demands when other categories had to be involved and 
where equipment or consumable material had to be used. Furthermore, 
the centre also maintained the division of work in the plants because, 
with rare exceptions, specific courses were constructed for the engi
neers and specific courses for technicians. Specific courses were 
constructed both for operational staff and in the fields of mechanical, 
hydraulic, electrical, and electronic engineering respectively. The 
classification of labourers was upheld because no courses were 
constructed for them, nor were they allowed to participate in the techni
cian courses. 

The most outstanding framing factor was the individual responsibil
ity system for physical objects. This system resulted in every object in 
the training centre having a specific individual charged with the respon
sibility for it. It was upheld by the possibility of being financially 
accountable if something disappeare d or was broken through misuse. 
Another effect was that every object not under someone's responsibility 
was put into the main store, and the only possibility for access was by 
presenting a signed requisition from the supervising engineer and the 
centre manager. 

The hierarchic rule, that is, the relation betw een the teacher and the 
course participants, can be characterised as one with very limited space 
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for negotiations between the teacher and the course participants. This 
was visible when the course participants, at the beginning, stood up 
when a question was answered and answered in unison. Another visi
bility of the hierarchic rule was that the course participant s only on rare 
occasions touched any equipment or tools unless they were explicitly 
allowed to do so by the teacher. The communication was mostly from 
the teacher to the trainees and rare between the trainees. The fact that 
different teacher categories taught theoretical and practical subjects 
further highlights the visible hierarchic rule. 

The sequencing rules can also be considered to be visible since the 
teachers followed the learning material very closely. This rule was 
upheld by a principle demanding that a teacher was supposed to master 
everything within the contents of the training, thus avoiding going out
side what was planned. Besides the division of the time between the 
theoretical and practical aspects of the c ourses, created by the bonus 
system, the courses naturally started with the theoretical part. 

The pacing rule stated that theoretical oriented training should be 
treated before practical exercis es. Furthermore, and connected to the 
visible sequencing rule, the trainees all did the same thing at the same 
time and at the same pace in almost all courses. 

The criteria rules can be considered as visible because the course 
participants had to pass a test, corrected by the teachers. The criteria 
rule was partly upheld by a reward and punishment system. 

It all adds up to a strong collection code and a visible pedagogy. The 
attempts by the consultants to reduce this collec tion code and make the 
features of the training process more invisible is described in the next 
chapter. There was some resistance and opposition among the teaching 
staff against this visible pedagogy, mostly from the technicians but also 
to some degree from the manager and supervising engineers. However, 
they considered themselves mostly as pawns in the game who had to 
obey the company rules and directives from the upper hierarchical 
levels. 

In the next chapter, three themes will be followed where changes 
proposed by the consultants were resisted by the teaching staff. They 
have already appeared in different contexts, but here the analysis is 
more refined. Although they are interrelated, each of them illuminates 
issues where disagreement arose between the consultant group and the 
staff at ATC. 
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CHAPTER 9 

EFFORTS TO CHANGE - RESISTANCE 

This part includes three them es, as the threads in a tissue warp, partly 
invisible, yet of vital importance to the interlace of the weft. They all 
relate to differences of opinion resulting in pressure for a specific solu
tion from the consultants, accompanied by resistance from the staff at 
ATC. The first theme concerns, in a general sense, the organisational 
features and specifically the p ower relations between the engineers and 
the technicians. The second describes the pressure from the consultants 
to improve the quality of the internal maintenance, reduce the division 
of work and the responsibility system, through efforts to create a main
tenance culture corresponding to their values. The third theme concerns 
the responsibility system and specifically how the order of the material 
was maintained. In the last section the implementation of the use of 
computers is described and how they were adapted to the division of 
work. 

The themes are deliberately chosen because they point to issues 
where disagreements arose. During the work with the analysis, when 
scrutinising the diaries, reports and the minutes from the meetings all 
the threads were already discernible at an early stage in the archival data 
but they were interwoven with the practical problem s and invisible in a 
shorter term perspective. Furthermore, the choice of themes is my own 
decision, because I consider them to express issues where pressure and 
resistance occurred. But, of course, there are other themes, not mentio
ned here, characterised by less disagreements and even consensus and 
probably other themes, still hidden. 

Reducing the Boundaries Between Engineers and 
Technicians 

One important thread throughout the project was the consultants' 
attempts to increase the cooperation between the engineers and techni
cians. During the first meetings some representatives from the group of 
the technicians often participated (PM1 to PM 9). But when the offices 
were moved to the centre only the engineers showed up. The consul
tants frequently questioned the fact that the technici ans did not partici
pate, claiming that their presence would benefit the progress of the 
project. In a protocol (PM 19) it is mentioned that weekly meetings in 
the different workshops were held every Saturday. These meetings 
were, according to my information, seldom held but the issue continued 
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to concern the consultant who finally explicitly requested that represen
tatives for the technicians should be invited to the next meeting. A 
quotation from the minutes from this meeting (PM 23) reveals how the 
matter was solved: 

"Representatives for the Technicians had not been called to this 
PM as suggested by the Agenda. The matter of co-operation 
between Theory and Practice was discussed. The involvement of 
Technicians in the decision making process was discussed. It 
was concluded that the Technicians mav be called to participate 
as the point of Agenda require" (PM 23. p. 4). 

Ölund states in his report (CR 5:1) that a large part of his work had 
been to find ways for cooperation between technicians and engineers. 
Granader writes in his consultant report (CR 6) that the following 
matter had been addressed by the group of technicians: 

"More frequent and close contacts are requested between 
Engineers and Technicians for work such as: 
-preparation of course syllabus for each course 
-use of equipment, reading manuals and practical applications. 
Weekly departmental meetings are asked for exchange of 
information. 
-New ideas, progress check and planning" (CR 6. p. 6). 

Another attempt to bring the two groups closer together was made 
through a proposal from the SwedPower project manager to change the 
titles of the teachers at the centre. Instead of engineers and technicians 
they were going to be called head instructors and instructors. (PM 24) 
The formal decision was taken (PR 4) but this change of titles was only 
made in English. As I understood, despite my inadequacy in Arabic, the 
teaching staff continued to call each other and themselves "mohandez" 
and "fanni," the Arabic words for engineer and technician. I came to 
this conclusion because I did not hear the word "modares," the Arabic 
word for teacher. The issue of information was of concern to the tech
nicians because the minutes from a meeting held more than two years 
after the start of the project (PM 68) state that: 

"An outcome from the "Teacher Course" is a desire from the 
Instructors at the Training Centre for regular Staff meetings. The 
first meeting was set to Tuesday February 01. Time 09.00. 
Place: Classroom No 1 " (PM 68. p. 1). 

Although the date and place was agreed upon this meeting was not held 
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and the attempt to increase the cooperation and communication flow 
between the groups failed even this time. Perkins (CR 17) comments on 
the division between the two groups as seen from his perspective as an 
English teacher consultant as follows: 

"There is a sharp division in the function and status between 
those teachers who are qualified Engineers and those who are 
technician instructors" (CR 17. p. 2). 

My impression is that the relation between the groups resembled an 
"armed neutrality." They both protected their own areas of work and 
avoided crossing boundaries made up of the locations and the contents 
of their respective tasks. I was informed by the technicians that in the 
plants information was sometimes withheld from the engineers while 
the engineers also disclosed that they sometimes did not pass on infor
mation to the technicians. One engineer informed me that already at the 
university they were instructed by some of their teachers to keep their 
knowledge exclusively within the gr oup. Furthermore, the two groups 
had different leisure clubs and they seldom visited each others clubs' 
and then only on specific invitation. Despite these so seemingly sharp 
boundaries, there were very few conflicts between the groups and the 
relations were friendly, relaxe d, and characterised by helpfulness and 
courtesy. 

Increasing the Internal Maintenance Quality 

Another thread in the weft relates to the internal maintenance of the 
centre. One value held by all of the consultants was that a clean envi
ronment i s the most essential prerequisite for a long life span of all 
technical equipment and thereby a cornerstone of utmost importance in 
every matter related to maintenance . The staff at ATC, in turn, did not 
put the same emphasis on this issue. 

The consultants frequently drew attention to the necessity to increase 
the quality of the cleaning. Partly to ensure the safety of the equipment, 
especially the computers due to their sensitivity to dust. Other argu
ments focused on the role of the training centre as an exemplary model 
for high quality maintenance. The consultants argued that since a clean 
environment was the most essential part in maintenance work, the 
centre had to give priority in such matters. As an example they mentio
ned that when the SwedPower office was moved to the training centre, 
three of the consultants spent two entire days cleaning their offices 
themselves. After that performance they demanded that shoes had to be 
changed or taken off when entering this office. The idea was, both to 
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ensure a pleasant work place and to create and demonstrate a high 
quality level of internal maintena nce. "Like in the Mosque," as one of 
the technicians commented as he laughed and walked out of the office. 

The routines for the cleaning were implemented on trial already from 
the beginning. In the minutes taken at the eighth progress meeting in 
February, 1993, (PM 8) at a time when the administration of the project 
had moved into the building fourteen days earlier it is written: 

"The routines for maintenance and cleaning of ATC premises 
were stressed. The low standard of cleanliness and maintenance 
of premises was discussed. The background and duties of 
personnel assign to this work were elaborated on as well as 
conceptual differences in the societies. The importan ce of a dust 
free environment required for a lasting function of modern tech
nical equipment was noted for priority" (PM 8. p. 2). 

The efforts to solve the problem did not satisfy the consultants because 
half a year later (PM 16) the routines for daily and weekly cleaning of 
all buildings were discussed again and three weeks later (PM 19) the 
matter was also brought forward: 

"Discussed daily and weekly cleaning system for all buildings at 
the site. Decided to buy vacuum cleaners, one for each work 
shop and at least one for each building" (PM 19. p. 2). 

In the three next meetings (PM 20. PM 21 and PM 23 ) the cleaning 
was also discussed. A maintenance schedule containing suggestions for 
daily and weekly cleaning was attached as an appendix to one of the 
minutes. A list of suitable cleaning tools was also included. The issue 
of cleaning continued to concern the consultants and the next time the 
matter was mentioned was two months later. (PM 32). The difference 
in the emphasis on this matter is highlighted by the differences concer
ning the number of vacuum cleaners considered necessary. The con
sultants estimated that ten vacuum cleaners were needed and finally t wo 
were purchased. (PM 32, PM 36, PM 39 and PM 43) In the autumn 
when no consultants had been present at the project for ten weeks the 
need for internal cleaning of the SwedPower office was mentioned (PM 
54). The matter of cleaning came up half a year later (PM 70) when it is 
written: 

"Furthermore the cleaning of the training centre facilities is not to 
the quality and standard expected. The meeting expressed a 
serious concern of the matter" (PM 70. p. 2). 
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No consensus was ever reached, but the consultants dropped the prob
lem because it was considered not to be of contractual nature. During 
the remaining nine months of the project the cleaning was not men
tioned in any minutes. But from the view of an English teaching 
consultant the internal maintenance was considered quite good because 
Perkins (CR 17) writes: 

"Although the interior of the buildings is kept very clean and tidy 
and attempts are being made to develop the grounds around the 
centre the initial impression for any visitor is marred by the filthy 
state of the windows especially around the various entry lobbies 
and the fact that the long tarmac drive is not in use so that one 
approaches the buildings by driving over an unmade dirt tra ck" 
(CR 17. p. 2). 

In the final report from SwedPower (1969) the internal maintenance is 
not mentioned. However, the external maintenance is commented on as 
a final remark, but with a hint of irony in the last sentence: 

"ATC now offers a dashing pinch of light red to pink colour in 
the sandy surrounding. On the premises, small trees and grass 
has started to grow, at least on parts where watering has been 
sufficient" (Ibid. p. 6). 

On my last visit I asked the former ATC manger, now manager of 
Aswan One plant for h is opinion on the issue of cleaning. He smiled 
and told me that they had been surprised by the complaints and the 
consultants' obsession with cleaning. "Look, this is a dusty country," 
he said while gesturing towards the desert. "A couple of vacuum clea
ners don't help us to get rid of the sand. We must live with it." 

Changing the Order of Objects 

Another theme is how material should be arranged. As mentioned in 
chapter four an extensive amount of material is needed when technical 
training is carried out in a workshop. In a similar way as with the previ
ous themes the issue emerges and vanishes at irregular intervals in the 
minutes of the weekly meetings. The consultants advised that objects 
should be kept in order and close at hand. The staff at ATC preferred to 
keep them in a safe place. 

The consultants were aware of the necessity to have a control system 
to keep order in all this overwhelming amount of material. Furthermore 
it had to be a smooth system to facilitate the purchase formalities and to 
keep it updated. The design of a computerised storage system started 
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very early during the project. It was initially planned that the system 
would be designed by the consultants and the staff at ATC in coopera
tion. The main goal was to control the material in respect to its physical 
location, the place of purchase, the time of purchase, the number of 
items and the price. The design would also make it possible to control 
the item as related to its specific machine, training equipment, instru
ments or experimental equipment. In the original drawings showing the 
layout of the workshops the general hand tools were put on boards 
mounted close to workbenches and the accessories to the machines 
were put on boards or in cabinets close to the machine concerned. 
Specific hand tools and sensitive instruments were, together with the 
most commonly used consumable material, supposed to be put in small 
workshop stores or in metal cabinets. 

The first notation about the storage system is mentioned in the min
utes (PM 3) about one month after the project had started, at a time 
when all the equipment was still stored in a central storage at High 
Dam. This notation states that the development of a storage system was 
in progress. A proposed layout was made by one of the consultants in 
cooperation with one of the supervising engineers. At that time their 
effort was focused on alternative designs and structures in such a sys
tem. It was taken for granted that it would be computerised in a register 
program. About one month later (PM 6) it is noted that data was being 
typed into the register. 

Two months later it is briefly mentioned (PM 9) that the issue of the 
responsibility fo r the equipment within the centre was more or less 
settled. Granader (CR 3) mentions at the same time that the large num
ber of articles requires considerable storage fac ilities and suggests that 
steel cabinets should be procured immediately. Bu t he also states that 
cupboards, racks and shelves would be manufactured in the internal 
workshop. About six months later (PM 18) the issue is mentioned again 
and a suggestion is put forward to continue with the computerised 
inventory, key and storage systems. One month later (PM 21) serious 
concern is expressed for the absence of shelves and cabinets for storage 
since all tools and accessories were still in their original packing. In the 
minutes from the next meeting (PM 22) it is mentioned that all tools in 
the mechanical wo rkshop were on the floor due to painting and the 
absence of shelves. In the minutes from the following week, at the end 
of October (PM 23) it is written: 

"The registration of tools, equipment and accessories is of 
crucial importance for the smooth functioning of ATC. The 
SwedPower team underlines this need and request and up-to-
date information to be available at all times on the inventory 
system" (PM 23. p. 2). 
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The same minutes inform that only ninety items were recorded in to the 
register program since January and that a paper based system had been 
used instead. Furthermore it was decided that: 

the issue must be fully reviewed to prepare for a constructive 
decision to resuming the work and achieve a functional Inven
tory System" (PM 23. p. 2). 

The minutes of the next meeting (PM 24) state that because the available 
information about the present status of the inventory system was 
somewhat unclear, it was decided that when the present consultant 
returned to JTC he should contact his predecessor at the project, review 
the situation and suggest a solution. In the same meeting the crucial 
importance and necessity of a smooth supply of consumable materials, 
both for the office and administration as well as for the workshops was 
discussed. The prerequisites for keeping order was discussed and 
related to the lack of cabinets. The participants at the meeting were 
informed that forty lockable steel cabinets had been ordered. The 
Review Report (RR 2B) covering the period also elaborates on the issue 
and claims that the decision not to buy ready-made storing facilities at 
the same time as a great deal of equipment was continuously received 
had caused problems. 

The issue was settled for a while, but three months later (PM 36) it is 
stated that one of the consultant had prepared an example in the electro
nic workshop of how an inventory system can be developed, basically 
following the system suggested at the beginning of the project. 
Palmquist reports (CR 12) that after many meetings held at the electro
nic workshop it was finally decided to use the originally planned 
inventory system. However, the electronic workshop also has a large 
lockable storage room thus making it possible to combine the two 
control systems mentioned at the beginning of this section. From 
February, 1994 (PM 36 ) until October, 1995 (PM 59) a specific point , 
called Inventory System, is added in the agenda. From the minutes 
covering the period (PM 36 to PM 59) it is evident that the work with 
the inventory and storage system was divided among the workshops. 
Furthermore, two of the consultants constructed an inventory system in 
a register program and trained the computer operators how to use it. 
The last comment in the minutes from the progress meetings on the 
inventory and storage system is made at the end of October (PM 59) 
two month before the end of the project when it is claimed that the 
system was ready and entries were being made. The issue is also men
tioned in the last review report (RR 4) stating that the registration of 
tools, equipment and accessories had been completed and entered in the 
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computer. It is also stated that hand-written office files were used in 
parallel. 

Although the seeming disorder of material in the workshops was a 
constant source of irritation for the consultants, the staff of ATC 
seemed to be satisfied with the arrangements. They had complete con
trol of the material because when a tool, or anything else was needed 
they knew exactly where it could be found. They remembered where all 
the items were stored and could immediately get it when required, but 
they had to find the responsible individual first. This responsibility 
entailed more than just responsibility, because to be responsible for 
expensive equipment was also a status symbol. The narratives de
scribed in the next section illuminate the issue of responsibility. 

In summary, the material was not kept in an order corresponding to 
the consultants' views. Most of the materials were behind locks, but 
there was disorder inside those locked cabinets and store r ooms. Hand 
tools and accessories seemed to be temporarily kept. No markings were 
made on the specific place for each specific item, neither was there any 
marking outside cabinets or storage rooms showing what could be 
found inside. Furthermore, it seemed that all types of material were 
locked away. Old package mat erial as boxes of wood and corrugated 
cardboard was saved as well as some remaining items from the civil 
construction time. 

Responsibility - Status 

"No, no, no, you cannot do it. It's not good!" The secretary was very 
upset. She walked around in the office indignant and annoyed. Finally 
she stopped in f ront of me, close to tears and said: "Don't you under
stand? The machine is under my responsibility. I cannot allow it. I must 
call the project manager first." At this time, in the beginning of 1995, I 
was the only consultant at the project and thereby automatically site 
manager for SwedPower. By coincidence I had found out that the 
librarian did not have a computer and that they had received many 
books which were registered into a hand written card system . Because 
much effort had been put into the design and development of a register 
program to be used in the library, I had found it strange that no compu
ter was available. In the SwedPower office, at the same time, there was 
a seldom used computer , so I had proposed to the manager to put this 
machine in the library. I was very surprised when the secretary was so 
upset, tried to calm her by saying that I would take responsibility, and 
of course, she could call the Project Manager at JTC. I also assured her 
that I was convinced that he would support my decision. The computer 
was finally transferred. However, this incident forced me to consider 
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the concept of responsibility further and how it was related both to the 
status and the work organisation. 

Another enlightening episode about this type of control system hap
pened when there was a power failure at o ur house. Because the fuse 
box was mounted in a storage room without windows a flashlight was 
needed. The helper in the house immediately went to one of the rooms 
where a small flashlight had been put in a large corrugated box, filled 
with old clothes, papers and sundry items. Although it was quite dark 
he found this little flashlight in all this mixture of items. 

Yet another episode related to the same issue happened when one of 
the consultants brought a couple of sun chairs to be used in the garden. 
Those chairs caused the helper quite some problems because they had to 
be included into the equipment list of the villa. A more troublesome 
situation occurred when another of the consultants bought and installed 
a key cabinet in the house. The keys sometimes were forgotten and 
nobody knew were they were hidden away when the consultants with 
shorter or longer time intervals arrived at and left the project. When the 
key cabinet had been installed the helper had to sign a considerable 
number of papers whereby he was responsible for the key cabinet. With 
some reflection it is evident that the responsibility for a key cabinet is a 
problem if the responsibility is allocated on an individual basis. The 
consultant stated, when he became aware of the trouble he had caused, 
that if he had known, he would not have purchased that cabine t at all. 
On my last visit I asked the manager of ATC about the helper's tasks 
and his responsibility. I was informed that he was personally respon
sible for all the inventories he had signed for. 

On one occasion a computer had broken down and I wanted to check 
if the internal battery wa s flat. I therefore needed a small screwdriver 
and without any closer consideration I asked the helper to go down to 
the electrical workshop and borrow one for me. He came back empty 
handed and told me that they demanded a requisition to lend him the 
screwdriver. The matter was settled because when the technician in the 
workshop found out that I needed the screwdriver he brought it to the 
office himself and helped me to open and repair the computer. But the 
episode, besides the control over material, also shows that we were 
excluded from this control system. 

The final solution to keep the material in order was that only the most 
essential hand tools, instruments and accessories were kept in the 
workshops. Everything else was transferred to the central storage. In 
that storage were four storage books, one for each workshop, where a 
record was kept by hand by a store keeper and a helper. The teacher 
who needed a specific item had to fill in a requisition form which was 
countersigned by the supervising engineer and the manager. The con
sultants were concerned and confused by this arrangement. They 
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judged it as unnecessarily time consuming and that it caused problems if 
the teachers unexpectedly needed something in the storage. They asked 
about what would happen if both the supervising engineer and the 
manager were away. The answer was that there was always a deputy 
appointed. 

Contrary to the consultants opinion both the manager and the staff at 
ATC were satisfied with the system. The manager asked me many times 
why thi s was such a big issue and pointed out that the teachers could 
get whatever they wanted from the storage, they just had to ask him. He 
felt that everything was under control. 

On my last visit at the project the main storage was in tidy order and 
the manager showed it to me visibly proud. All the items and their 
places on the shelves were marked and in the large storage books, lying 
on the desk in front of the store keeper and his helper, the records were 
neatly kept by hand. It was also during that last visit I finally became 
fully aware of the full impact of the responsibility system. The aware
ness had developed gradually, already during the investigation of the 
Aswan Two plant and during the discussions in the teacher training 
courses. The issue had also became increasingly importan t because one 
of the constraints to more activity oriented training was the control over 
physical material. When I tried to convince the participants to increase 
the level of activity during the process of training, the responsibility 
system was always brought forward and used as an argument against 
this methodology. 

On one occasion, during my last visit at the centre, I was invited for 
a cup of tea in the electrical workshop. For some reason a stainless steel 
ruler was lying on the table. We were talking about responsibi lity and 
on impulse I picked up the ruler and asked who was responsible for that 
one. One of the technicians immediately answered that he was respon
sible. I asked who was responsible for a small screwdriver also lying 
on the table and this time another man answered that he was respon
sible. It became evident that for each and every piece of the equipment 
in the workshop, a specific person was appointed as responsible. It was 
also clear that everybody in the workshop knew who was responsible 
for each item. The helper was responsible for the tea glasses but not for 
the ash tray since everybody was responsible for it. They laughed when 
they saw my surprise and to convince me they showed me a copy of the 
signed and dated paper with a list of all the items under their responsi
bility. 

I made a small investigation by asking a number of different staff 
categories within the centre about the issue. It became evident that the 
same system was used everywhere and I was also told that the same 
system was used in the plants. As a result i t can be claimed that al
though the consultants thought that there was an unacceptable lack of 
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order in the workshops, it was in reality under an extended, but for us, 
invisible control. It can be suspected that the consultants advice in 
favour of their own sys tem prevented the establishment of the type of 
order preferred by the staff at the centre until after the departure of the 
consultants. 

Another example is the attempts to implement a master key system. 
The way the consultants worked made it necessary to move between the 
different workshops, storage rooms, classrooms and offices. But this 
was sometimes a problem because one was dependent on the person 
with the ke y. The manager had one key, the supervising engineer an
other and the third w as kept by the technician in charge. If he was 
absent it was handed over to the helper assigned to the specific work
shop. But even if the keys to the workshops were found there were 
problems if access to the cabinets or workshop storage was needed 
since those keys were not handed over by the responsible person. The 
same system was applied to the classrooms. It resulted in a time con
suming procedure often necessitating changes in work if the key holder 
could not be found. 

If we trace this is sue it can be found that in May, 1993 (PM 12), 
when the problem with the keys increased it is stated that one consultant 
and one engineer from ATC had constructed a system and that the keys 
should be distributed the next week. 

This master key system came into operation but only as a key regis
tration system since the keys were distributed in the same way as 
before. The problems of getting quick access to the different rooms and 
workshops persisted during the duration of the project. 

Computers - Division of Work 

The introduction of the computers is used as an illustration of the diver
ging principles directing the organisation of work. The staff at ATC 
was of the opinion that the computers should be used by specific staf f, 
while the consultants maintained that they should be used by those who 
needed them. 

It is significant that the resources to purchase the computers were 
supplied from the same funds as the salary and travel expe nses for the 
consultants and thereby more controlled by S wedPower. According to 
information from the manager of JTC, the main reason for bringing in 
the computers to the project was to enable the centre to produce the 
written learning material. It must be remembered that hydro power 
techniques are quite a framed area of knowledge and thus of low inter
est to the publishers. The fact that it was in an Arabic speaking country 
made it even more of a problem to find suitable learning material. 
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"In Egypt, time is not money." In the sentence the word "not" was 
strongly emphasised and the tone was matter-of-fact. This statement 
was made by the manager of south upper Egypt zone within EEA dur
ing a meeting in the headquarters at High Dam. Participants at the 
meeting were the manager of the zone, the managers from the three 
power plants, the manager and the three supervising engineers at ATC, 
the manager of JTC and two consultants. I was one of the consultants. 
In that meeting I presented the results from the investigation at Aswan 
Two plant and related to this the development of ATC and future cour
ses were discussed. During the discussion, issues such as the topics of 
the courses, their length, die levels, learning materia l and participants 
were addressed. 

As part of that discussion the manager of JTC argued at length f or 
the necessity to select and develop courses from an economic point of 
view. He maintained that besides the c osts for the buildings, equip
ment, learning and consumable material, hostel and transportation also 
the costs for the time the teachers and other staff spent with the training 
had to be taken in to account. He argued that those costs should be 
calculated against the number of the expected participants at each course 
so that a price-tag could be put on each course day and finally ATC 
should charge the administration concerned. His statement ended with 
the conclusion that in this way ATC should become financia lly self-
sustainable. 

The statement about the relation between time and money, quoted 
above, was made after this argument. After saying this the manager 
leaned back in his chair, looked around, shook his head slowly, smiled 
warmly and politely smoothed over his utterance by saying "At least not 
yet." The other Egyptians laughed, while we, the Swedes, silently 
looked at each other. 

Later in the same meeting the question was posed about how many 
typewriters were purchased. The prompt answer from the manager of 
JTC that not a single one had been bought so far and neither were any 
such purchases planned seemed to stun the other managers. The infor
mation that the intention was to computerise the entire centre was 
followed by a long silence. 

Already at the first Progress Meeting (PM 1) it is mentioned that the 
Swedish project manager had investigated the matter about computers 
and found that they could be bought from Cairo with immediate deli
very. At the second meeting (PM 2) it was decided that the computers 
would be temporarily installed in a classroom in the workshop building. 
Later in the same minutes it is stated that the contract for purchase of 
computers were signed by the Swedish project manager. The minutes 
from the fourth meeting (PM 4) state that the number of computers has 
to be decreased due to the decreased value of the Swedish Crown. Later 
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in the same minutes it is written that they are under transport from 
Cairo. In the middle of January it is mentioned in the minutes (PM 6)) 
that the computers were delivered and tested. Some of these computers 
were installed at the SwedPower office, which, by that time, was loca
ted in Aswan One plant's administration building. 

When the office was moved to the workshop building at the centre 
the computers were installed in that office. The computers, not used by 
the consultants, were temporarily installed in a nearby office where they 
were used by a team of computer operators. The original intention to 
produce learning material was soon extended so this group helped and 
supported in administrative matters as well, mostly compiling neat lists 
for various purposes. 

When the SwedPower office was moved from the workshop buil
ding to its final location in the administration building the server, four 
of the computers, two printers and scanning equipment were installed 
and interconnected in that office. This move was also made without any 
prior discussion. In that office they were exclusively used by the con
sultants and the secretary. The next time the computers are mentioned is 
in the minutes of meeting from the beginning of April 1993 (PM 10) 
when a computer specialist was employed as a consultant and who was: 

"..responsible for computer network development, training of 
ATC staff in using the applications, and for introducing the 
resource planning and follow-up system" (PM 10. p. 2). 

From that time until the end of August (PM 11 to 17) a specific part of 
the agenda was added called Progress of the Computer Training. The 
minutes indicate that the computer training was intensive during that 
time. It was performed by the consultant mentioned above and when he 
left the secretary continued. The training was in the most common 
application programs and the participants were the engineers and techni
cians at the centre and six newly employed computer operators. One 
engineer was transferred from High Dam and made responsible for the 
computers in their office. She left the project one year later and a new 
one was employed. 

The entire centre was interconnected by an internal cable network 
installed during the construction. With help of a central computer server 
it was possible to interconnect all the computers within the centre. 

Besides the need for a dust-free environment the mixture between the 
English and Arabic software systems and the need to keep the two 
systems apart was a source of concern throughout the project. (PM 17, 
55, 71, 72, 75) The problem arose when material was brought from the 
equipment used by the computer operators to the system used by the 
consultants or vice versa since both groups used different software 
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systems. The issue also highlighted the problem of information in
adequacy. Two months before the end of the project it was decided to 
install a completely new system (PM 82). In the minutes from the next 
meeting (PM 83) it is noted: 

"Now it has been discovered that the system is alread y installed. 
A complete system has been purchased from Microland in Cairo, 
and has been installed by the Computer Op erators" (PM 83. p. 
2) 

According to my observations the teachers at ATC, with one exception, 
seldom used the computers. The exception was the engineer in charge 
of the mechanical and hydraulic departments who used a Lap-top, 
brought to the project already at the beginning of the project and under 
his responsibility. I never saw any of the other engineers or technicians 
use the computers without a consultant present. The only ones who 
used them independently were the computer operators and the librarian. 
But neither of their computers were connected to the server with its 
sophisticated folder system. 

In the library the use of the computer also came into conflict with the 
responsibility system. In order to make the librarian's work more effi
cient, a computer with a register program was installed in the library. 
With the help this program the librarian could find and display every 
book or periodical. Furthermore, the program was designed to record 
each borrowed book and borrower. However, this latter facility was not 
used, because a loan demanded a hand written signature made by the 
borrower. Forsgren and Lindholm (CR 18) state that because the idea 
had been to develop a paper free system but the borrowers still had to 
sign a paper, they felt that the whole system was overdone. In the final 
report only the existence of the computer and the entries of data are 
mentioned, nothing is said about the fact that it was used to a fraction of 
its potential. This was expressed as follows: 

"Entries of particulars of all reference books now available in the 
Library has been made in the computer system" (CR 18. p. 10). 

A conclusion is that the computers were not trusted. The resistance to 
use the computers to keep order in the store and workshops, the master 
key system and the library's borrowing system supports the conclu
sion. The computers were used but adapted to suit the existing order 
and not allowed to change the traditional division of work. 
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CHAPTER 10 

SUMMARY AND THE STUDY VIEWED IN A 
WIDER PERSPECTIVE 

In this last chapter the findings assembled from the earlier analyses are 
presented. Firstly I would like to draw attention to the fact that neither 
the participatory study nor other investigations show the existence of 
any exclusive principle existing in the four investigated places of work. 
I maintain that the differences in the code modality are better explain ed 
by the varying strengths of the directing principles, each judged to be of 
different significance in the respective place. It seems to me that the 
code modality gradually shifts when the significance of each single 
principle is aggregated. 

To start with I would like to point out that the operational goals of 
the ATC-project, according to the contractual stipulations were attained 
within the stipulated financial and time limits. The buildings and work
shops were equipped, twenty-nine course syllabi were designed and 
ready for implementation. Due to remaining financial resources two 
additional courses in advanced technology were planned and imple
mented. In addition to the contractual directives, co-operation with 
engineer education at the nearby Technology Institution was in opera
tion and cooperation with the public secondary technical school was 
being planned. Furthermore, administrative and economical routines 
were established and in operation. In conclusion the survival of the 
centre was secured on a longer term perspective. In the final report from 
SwedPower (1996) the project was judged as successful. 

However, I would like to draw attention to the circumstan ce that the 
embedded work ideology, transmitted to the trainees during the training 
process, what Bernstein calls the cultural relay, was that work should 
be divided between the different engineering areas according to the 
formal education. Furthermore, training was strictly controlled and 
included a limited freedom of action, both for the trainees and the teach
ers. When the twenty-nine courses and what they transmitted is viewed 
from this perspective it challenges the claimed success. On the other 
hand, I also would like to point out that the applied pedagogical rules at 
the centre were not forced upon it by someone from outside but were 
rather well adapted to the work organisation the centre served. 

Another criteria challenging the claimed success is that I did not 
once, during my periods spent at the centre, see any training carried out 
where hand-tools, machines or consumable were used. How this situa
tion might be explained, how the training develop ed into this mode is 
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partly dealt with earlier in the empirical section. It will now be analysed 
and elaborated on in more general terms. 

Tensions Caused by Different Codes and Pedagogical Rules 

Considering the two main gr oups, the teaching staff at ATC and the 
consultants, it is clear that they both belonged to the local elite in their 
respective organisation, selected on the grounds of extensive experience 
and a reputation of excellence in their work. But, this experience and 
reputation implies also that they were well adapted to their work and 
thus mentally shaped according to the dominating code modality in then-
respective context of work. 

As a short summary we can recapitulate that the consultants from 
JTC, through their previous work, were mentally shaped by an inte
grating code modality with weak classification between different tasks 
and with the main framing factor constitute d by the attempts to control 
time by extended planning procedures, demands to adhere to the plan
ning and reporting directives. The staff at ATC were, in turn, shaped by 
a collection code modality with strong classification between the differ
ent tasks at work and the framing factors mainly relying on the efforts 
to control physical material. However, I would like to emphasise that 
by saying this, it is neither claimed that the staff at ATC did not control 
the time at all, nor that the consultants did not control the physical 
resources, but time and effort used to control these issues differed con
siderably between the two groups. 

An ensuing question is the perception of power to control the time 
and physical objects and how it relates to classification and framing. 
Although I have, in chapter four, stated that control of work relates to 
framing I find the question interesting. It might well be argued that if 
someone has the power to control how someone else has to spend 
his/her time or use physical objects, it can, as a power, be connected to 
classification. But I consider that the strengths of the classification prin
ciples, will as time goes by, be so embedded that those influenced by it 
will gradually begin to take i t for granted, or be mentally sha ped, to 
such a degree that it is almost unthinkable to question it. And then, 
when the visible power has been hidden, it has become a factor of 
framing and thus more or less self-controlled. Yet another consideration 
is necessary and that is whether or not I have found the most directing 
principles, or, if there are some even stronger directing principles 
existing as yet undiscovered. 

If we look at the boundaries, or classifications, between the consult
ants and the local staff, a number of issues emerge when we consider 
which aspects shaped them or influenced their st rengths. I judge the 
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boundaries as significant because the weaker they are the more infor
mation will be passed through them thus creating possibilities t o exert 
influence. 

The fact that the two groups came from different parts of the world 
with different social, cultural and economical systems created the main 
boundaries. One might expect rather strong boundaries, but I argue that 
they were considerable weakened because the two groups shared the 
professional pride of working with energy production which they 
considered to be very important fo r the prosperity of their respective 
societies. Furthermore, the pride in being selected as trainers further 
reduced the boundaries. I find Schein's (1996) notion of occupational 
communities relevant. In one way the two groups differed because of 
their cultural background, but their work experience had large similari
ties. In addition they were joined b y the common purpose to establish 
the centre. 

The contractual formulations putting the consultants a s advisers and 
framing their work into matters related to the in-service courses can, in 
one way, be considered as decreasing the classification because it 
reduced the struggle for power, but at the same time it reduced the 
consultants' commitment to their work. But it must also be considered 
that JTC was dependent on the reputation the project created and was 
thus indirectly responsible for the result. During the project the differ
ences in their living conditions and the way their offices were used 
increased the classification. In addition, the way the consultants moved 
in and out at the project increased the classification because the rela
tively short assignment period somehow reduced the personal liability, 
at the same time as it reduced the ris k of being mentally shaped by the 
local code modality. 

To sum up, the two groups remained clearly separated throughout 
the project. The boundaries limited the influence f rom the consultants 
and thereby the dissemination of the training ideology they carried, as 
described in chapter five. 

Their respective code modalities came into conflict in their mutual 
work. Most clear are the different framing factors in the two groups' 
views of each other when the staff at ATC claimed that the consultants 
planned everything and were frustrated if the planning had to be 
changed and the consultants were frustrated by the seeming disrespect 
for time. Brislin (1993) points out that one of the most important factors 
in a culture is the relative emphasis placed on individualism and collec
tivism. He further maintains that western countries are largely charac
terised by individualism. When analysing the two groups from this 
perspective I claim that the consultants put more emphasis on the indi
vidual than the staff at ATC. This is apparent both in the organisation of 
work and in the training process because the staff at both Poijus and 
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JTC was more self governed and the training more individualised than 
at Aswan Two plant and at ATC. However, I would like to argue that 
during the project, the consultant group was embraced by the staff at 
ATC as important members of their collective, explaining the caring 
behaviour shown to us and the concerns for our well-being. It might 
further be concluded that during the establishment period with consult
ant support a more individualistic culture confronted a more collectivist, 
resulting in a number of well-meaning clashes. 

I claim that both at JTC and ATC the feature of the work organisa
tion was reflected in the training process. At JTC it was characterised 
by an invisible pedagogy and a visible pedagogy at ATC. In the same 
vein I claim that the staff at JTC strove towards a methodology aiming 
at the concrete usefulness in operation and maintenance procedures at 
the same time as their local organisational features of the work were 
reproduced. The courses at ATC, despite the contradicting advice from 
the consultants, were more focused on theoretical knowledge and less 
on know-how, at the same time as they reconstructed their organisa
tional features of the work. 

If we look at the day to day work as a learning context, where the 
consultants are seen as teachers and the staff at ATC as learners we can 
review the pedagogical rules from that perspective. The regulative hier
archic rule gave the relation space for some negotiations, although 
affected by the contractual directives, laws of hospitality as well as the 
respective groups' code modality. I maintain that the consultants 
applied an invisible pedagogy while the staff at ATC expected a visible 
pedagogy. This created a situation where the staff at ATC expected to 
receive the answers to their problems from the consultants who in turn 
expected the staff at ATC, although guided by their advice and su pport, 
to solve their own problems. I claim that the consultant thus influenced 
toward an integrated code modality. This way of support changed 
during the developmen t of the last two courses when the consultants, 
although in mutual agreement, presented the solutions for the teaching 
staff at ATC in the form of two ready made course packages. 

I judge that the unstable course structure during the first two years 
was a result of the tension caused by different pedagogical rules. As 
mentioned in chapter seven, the confusion is partly explained by the 
change from a modular to a course system approach and partly by lack 
of communication. Despite this, I would like to argue that the tension 
between the invisible rules advocated by the consultants, and the visible 
rules preferred by the staff at ATC was the main contribution to the 
confusion. During this time the teaching staff at ATC strove, or was 
forced, to implement visible pedagogical rules in the training but this 
was contradicted by the advice from the consultants who favoured in
visible rules . Furthermore, the staff at ATC was forced into visible 
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pedagogical rules by the applied responsibility system while striving 
towards it because of the bonus system and underpinning assumptions 
about a teacher's superior knowledge. 

However, it has to be kept in mind that although I judge that visible 
pedagogical rules were applied at ATC, the staff and trainees at the cen
tre maintained that they were considerably less visible than in the formal 
Egyptian school system. 

When considering the consultants' attitudes to the technology devel
opment it is evident that they carried the model of technology develop
ment as linear and slowly increasing. Although some expressed doubts 
about its blessings, the assumption was that mankind has to adapt to it 
because the technology development was considered impossible to 
stop. I judge this attitude toward the technology development and time 
rationality as one of the most important issues, unconsciously transmit
ted by the consultants. 

Absence of Conflicts 

I find it remarkable that so few conflicts arose despite the fact that the 
two groups were governed by such different code modalities and pre
ferred different pedagogical ru les. One possible explanation could be 
the impact of the same principle directing the relationship between a 
salesman and the cu stomer, namely that the salesman tries to keep the 
customer satisfied. This principle governed the behaviour of the con
sultants, because they partly viewed the project as a business transac
tion where they were the salesmen and the staff at ATC their customer. 
They also considered themselves as guests and were thereby careful 
with criticism. Another possible explanation can be found in the con
tractual formulations. The consultants could always withdraw fr om a 
conflict, or drop suggestions for alternative solutions, by saying that 
they advised against a certain decision but that the decision was not 
theirs. The staff at ATC, in turn, were also directed by the courtesy 
rules. Because they viewed the presence of the consultants as a gift 
from the Swedish state they were also affected by the principle govern
ing the relation between a donor and a receiver of a gift, namely that a 
receiver is not supposed to criticise a gift but should please the donor. 
They could also withdraw from a conflict by claiming that the decision 
was not theirs but had to be taken at a higher hierarchic level. It might 
well be argued that the two groups were trying to keep each other satis
fied by using the same strategy but more or less unconsciously gov
erned by different principles. 

I also find it interesting that the different framing f actors, did not 
become evident early during the project. It seems somehow strange, but 
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the two groups were apparently unaware of what issues the other group 
attempted t o control, whereas what the other did not make such an 
effort to control became evident quite early. One plausible explanation is 
the invisibility. You can not realise that there is a guiding principle or a 
control factor except as an interpretation of an action or through a narra
tive. The discussions at the project mostly concerne d specific practical 
problems and alternative ways to solve them. The principles underpin
ning the different opinions were hidden in the arguments, invisible and 
often unknown even to the messenger. Furthermore, since the same 
principles at least to some degree regulated both groups, a principle 
could always be acknowledged in a discussion and thus not be 
discussed in depth. This was partly because of the language problems 
and partly to avoid conflicts. 

Influence from the Surrounding Organisation 

As my study shows, the training is dependent on prerequisites shaped 
by the interrelation between the company's, or authority's management, 
its economical system as well as attitudes and values towards work. 

One way to explore my empirical findings in a wider perspective is 
to use the model developed by Fägerlind and Saha (1989) and Daun 
(1995) when describing the relation between education and national 
development, more extensively described in chapter two. Similar 
conclusions may be drawn, namely that changes can not be expected 
through training alone . On the other hand, as the research reported by 
Gustavsson (1987) indicates, in a similar way transferred to a company 
level, a training centre might be a change agent if it is supported by 
strong influential local members and a weak central hierarchy. The same 
conclusion that a prerequisite for development to take place is support 
from an upper hierarchy is made by Göransson (1993) and Najmabadi 
and Lall (1995). 

We return to the questions Bernstein poses relating to changes in the 
code modality where the first one concerns who is responsible for initi
ating the changes. It can be concluded that the decision to establish ATC 
came from a central hierarchical level, and thereby a dominant group. It 
is not likely that any changes in the code modalities at the work or 
training were planned at that level and the establishment of ATC w as 
regarded as a change from an informal, on-the job, to a school formed 
training model. During the establishment period the initiating of changes 
came more from the consultants than from higher hierarchic levels in the 
authority. It can be questioned whether the training centre originally 
was intended to be a change agent in general or if it was seen as an 
alternative way to organise the reproduction of the work-force. 
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The differences in work ideology in the Swedish company and the 
Egyptian authority contribute to explain the outcome of the project. In 
this context I would like to draw attention to Enos' (1991) notion on the 
concept; common purpose. I claim that the common purpose in the 
Swedish company was focused on securing an uninterrupted reliable 
production through a smooth running of the plants and maximum effi
ciency. Furthermore this purpose was transmitted by J TC. In addition 
to operation and maintenance, the Egyptian a uthority's common pur
pose was also to create as many work opportunities as possible and 
provide social security for the staff. The entire development of ATC can 
partly be explained by this ideology because the project created quite a 
number of employment opportu nities. However, it has to be kept in 
mind that ATC also created work opportunities at JTC and SwedPower. 
The motivation for the individual consultant relied, besides the social 
security their work created, partly on the advantages of the consultant 
life. These included an increased salary, travel opportunities to exotic 
places and the often exciting and independent work, opening opportu
nities for recognition. 

It can be noted that the two groups' dependence on their respective 
employer di ffered. The staff at JTC were less dependent upon their 
employer, due to the governmental social security system while the staff 
at ATC relied on the internal social security system. To be without work 
in Sweden is considered to be a problem but not a question of starvation 
due to the welfare state. In Egypt, the social security net supplied by the 
government is inadequate and the authority had taken the social respon
sibility. Consequently, the employees trusted the authority, but at the 
same time they had to accept and adapt to the code modalities within 
their work. This in turn resulted in that the staff at ATC considered 
themselves as subordinates expected to obey given directives by their 
supervisors. It caused difficulties in decision making on all hierarchical 
levels at the same time as the supervisors had to spend part of their time 
dealing with minor issues. In this context I would like to highlight the 
fact that the consultants often referred to the hierarchic system they saw 
in Aswan and the trust in the companies social responsibilities as a 
phenomenon that had previously existed in Poijus. 

Large similarities between the rational for establishing the two 
centres can be noted. JTC was established with support from the 
Swedish government and its then authority Vattenfall, with the explici t 
aims to create work opportunities by meeting the need for skilled techni
cal staff, at the same time as supporting the local secondary technical 
school. The staff at the centre was recruited from the plants in the 
region. ATC was established with support from the authority EEA and 
with resources from multilateral as well as bilateral aid. The explicit aim 
of this centre was to supply EEA with skilled manpower and carry out 
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technical training for the upper secondary technical school. In both 
municipalities a considerable number of work opportunities were cre
ated. At JTC this included both the centre's staff and work opportu
nities for other companies. Those work opportunities were mainly 
related to accommodation facilities f or the course participants during 
their stay within the municipality. At ATC the entire organisation 
including teachers and support staff as well as canteen and hostel per
sonnel added up to about one hundred people under the same employer. 

Infection by the Diploma Disease 

The strong value posed on formal education, also reported by Linde 
(1991), is one issue further contributing to the outcome and therefore 
needs to be addressed. When doing this we also move toward the 
structure of the society's educational system. As has been shown, quite 
some efforts were made to reduce the boundaries built on formal educa
tion. Although these attempts were made to increase cooperation 
between engineers and technicians it has to be remembered that an 
equally strong boundary existed between the technician and labourer. 
Each group protected and guarded their interests and privileges . It has 
also been shown that this caused not only territorial conflicts, decreased 
information flow , an extended division of work with embedded hin
drance for learning opportunities, but also provided formidable 
hindrances to hands-on, problem based activity in the training. 

Gould (1993) points out that public education can be dimensioned 
either according to the population's desire and/or the assumptions about 
the society's future needs. He says that earlier prevailing overoptimistic 
beliefs in many of the developing countries about the society's future 
need of a university educated population, added to the growing popula
tion's social demand for formal education, caused, what has been 
called, the diploma disea se. The concept refers to an ever-increasing 
demand for formal education to find employment. 

In Egypt, besides the ongoing urbanisation and a high unemploy
ment rate, the need for work opportunities increased in 1982 when parts 
of the armed forces were demobilised. This resulted in a situation with 
an increasing demand for employment opportunities, especially for the 
officers. In this context it has to be remembered that the engineers 
mostly served as officers and the technicians as junior-officers. The 
result was that the state 's authorities gradually became overstaffed. In 
turn this created a situation where the bureaucracy and hierarchy 
increased and where the freedom of action for each category at work 
gradually narrowed. Even if this situation is problematic I consider that 
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the attitude that a university education was a safeguard against manual 
work aggravated the situation. 

Gould's notion on the diploma disease relates to Elistöm's (1992) 
reasoning about the possible gap between formal education and the 
ability to carry out a specific job. It points out a central issue relating to 
my study because at the plants on the Nile the formal education was the 
determining factor both for the entry position and promotion possibili
ties. This value was transferred into the centre and transmitted by its 
activity. For example when both the course participants and the teaching 
staff were kept apart depending on their formal merits. In the Swedish 
plants and at JTC the formal education was less important but instead 
the emphasis was on practical experience and the ability to work inde
pendently. Among a number of examples the efforts to increase the 
internal maintenance can be mentioned. The consultants took it for 
granted that everybody had to participate in keeping the surroundings 
tidy, while the staff at ATC took it equally for granted that this work 
was done by specifically appointed personnel. Another example is the 
access to the computers, printers and copying machines. 

For the consultants it was natural that such things should be at eve
rybody's disposal while the staff at ATC saw it as equally natural that it 
has to be divided, preferably on the lines of formal education. A third 
example is when young inexperienced engineers were put in charge of 
experienced technicians, as if it was a matter of nature. 

As a last remark, before Swedish bilateral aid directed to technolo gy 
transfer is explored, I would like to remind the reader about the wooden 
sign mentioned on the first page in this thesis. Today, I interpret the 
sign in another way. Although the exhortation on the sign was to bang 
the head on wood, it never claimed that it would help. I believe the 
hidden message rather meant that if you want to understand human be
haviour, you should look for the hidden, invisible, unspoken, issues 
difficult to access and define and certainly not bang the head on wood. 

Swedish Bilateral Aid Directed to Technology Transfer 

Why was the establishment period of the centre in Aswan supported in 
the form of consultant suppor t, although a number of alternative meth
ods could have been used? 

When viewing my findings in a wider perspective both SwedPower 
and JTC looked upon the consultant support as a business transaction 
where they sold their services. The market for consultancy services in 
the Egyptians' infrastructure system was quite good during the time of 
the ATC project. According to a report from an internationa l resources 
group in the World Bank (1996), five different national aid agencies 
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operated in the energy producing sector in parallel. The Canadian Inter
national Development Agency (CIDA) provided technical training for 
transmission work, the German Agency for Technical Assistance 
(GTZ) carried out technical training for welding, cable splicing and 
electronics, the Irish Electricity Board made tariff studies, and finally 
the US AID/ Institute fo r International Education carried out extensive 
management training. Not mentioned in the report is the French aid 
agency, supporting a training centre for the Egypt Distribution Author
ity (EDA), or the Swedish supported Aswan training centre project. 
Furthermore, the World Bank provided considerable resources to pur
chase equipment and simulators for training purpo ses. It can be noted 
that the training centres of EDA and ATC were located within walking 
distance of each other but no cooperation existed between the support
ing agencies although the Egyptian staff at the two centres knew each 
other personally. It is surprising that so little cooperation took place 
although all these aid financed activities were within one well framed 
organisation. This situation contradicts what i s said in SIDA (1994a) 
because in that report the importance of cooperation between donors is 
emphasised. 

A historical background of the aid activity is, according to 
Andersson (1988) formed by the missionaries spreading Christianity, 
while, at the same time, supporting the colonial countries. He further 
points out that today aid is modelled on the post-war Marshall plan for 
the transfer of American aid to Europe. An important moment was 
when Truman, in 1949, increased the subsidies to, what was called, the 
undeveloped parts of the world arguing that this would give them 
access to the benefits of the scientific and technology progress. The 
concept "undeveloped" was later changed to "developing" since the 
latter implies that the part of the world Truman was talking about was 
not undeveloped but differed from the western countries. 

Andersson further states that the aid developed into a part of the cold 
war between the USA and the USSR. The Egyptian hydro power plants 
can serve as excellent examples of aid as a part of the cold war. High 
Dam, one of the largest plants in the world, was built during the sixties 
with aid from USSR in the form of equipment and personnel, while 
part of the plant is being reconstructed by American enterprises and 
financed by loans from the World Bank today. 

The most resent period of Swedish aid is treated by Sandberg 
(1997). He identifies three historical phases of the Swedish aid. The 
first phase was between the sixties and eighties with actions mainly 
based on development projects. A reaction from these narrow aspects 
led to a phase comprising more macro-economical aspects during the 
nineties such as structural adjustments, donor co-ordination and good 
governance. The third phase, emphasising the cooperation, is growing 
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out of the globalisation process of today. Sandberg says that viewed 
from the bright side it i s a view of development cooperation as similar 
to the role of the public services in a welfare state but within a kind of 
global public sector. 

At present the Swedish governmental aid is distributed in multila teral 
and bilateral forms. According to the annual report from SIDA (1996) 
the multilateral aid, channelled through the United Nations and a num
ber of multilateral and regional development banks, added up to a little 
more than 4 billion Swedish Crowns. The bilateral aid adds up to 9.3 
billion distributed to 108 different countries, but with the major part 
concentrated on a handful. Within this amount almost 11% was utilised 
for the development of the infrastructure in the recipient countries. 
Sandberg (1997) states that the Sw edish aid has decreased by some 
30% since the Parliament ary decision in 1997 to reduce the level from 
1% to 0.7% of the country's GNP. Carlsson, Somolekae and Van de 
Valle (1997) maintain that Sweden was forced to concentrate its budget 
deficits and as part of the public sector, aid had to face the same adjust
ments. But they also claim that generally there is an increasing emphasis 
on market forces, rather than state-led growth in the Swedish public 
system and this influences the aid practices. 

The European Union is another, recently developed, multilateral 
donor of aid. Jacobsson (1996) informs us that from 1995 Swedish 
enterprises had access to aid funds worth 4,5 billion ECU from the 
European Union earlier closed to them. But the paper also states that the 
competition is hard because presumptive bidders for the offered projects 
have to be aggressive to be selected. Van Reisen (1997) also criticises 
the EU aid systems mainly because of its under-utilised funds and bu
reaucracy. 

A Solidarity Market 

The debate on the relation between aid and trade or solidarity and 
commerce has been ongoing in Sweden from the beginning of the six
ties. The reason is that government supported aid is supposed both to 
be given for solidarity reasons and also to create work opportunities at 
home, increase the trade balance and contribute to making Swedish 
suppliers, technology and expertise known to a foreign market. 

Andersson (1988) draws the dividing line in Swedish aid between 
what he calls the solidarity and the commercial aspec t. He claims that 
they often are intertwined and n ot every contribution can distinctly be 
placed in either of the two categories. He points out that the duality is 
indisputable and with the emphasis moving towards the commercial 
interests. This is supported by Boréus (1994) who shows that in the 
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press debate during the eighties the predominant perspectives on the 
cause and means for the situation in the developing countries and the 
form of the aid shifted from a more structuralistic toward a neo-liberal 
perspective. Månson (1994) in his analyses on the aid-debate during the 
nineties also claims that the neo-liberal perspectives continued to gain 
ground with arguments that the aid was ineffective because too much of 
the resources went to the administration, both in Sweden and on the 
receiving side, and that corruption was assumed to flourish on the aid 
resources. Ehrenpreis (1997) states, based on thirty years experience, 
that the commercial motives of aid rely on attempts to combine the sup
port to developing countries with the donors' economic interests, often 
through different forms of tied aid. He states that this i s seldom possi
ble to combine and experience shows that the humanitarian aspect in 
practice has to stand back for commercial donor interests. 

The commercial side gained ground during the seventies when the 
Swedish bilateral aid was increasingly tied, i.e. the amount of the aid 
that had to be spent in the donor country in the form of purchase of 
merchandise, until a third of its value was transferred back to the coun
try. The motive was mainly to improve the trade balance and to support 
the country's export industry and the employment rate. This level has 
been sustained but today it also comprises an increasing amount of con
sultancy services. Andersson (1988) maintains that the relation between 
aid and trade is diffused by the favourable credit system created by the 
Swedish government for the establishment of industries i n developing 
countries and accessed by the Swedish multinational enterprises. 
Wilken and Fahlén (1990) declare that the mixture between altruism and 
the wish to export the Swedish model of society is full of contradic
tions. When discussing the cooperation between different bilatera l and 
multilateral aid agencies they maint ain that the division of the aid flow 
makes an efficient utilisat ion difficult and su stains dependency on aid. 
Cooperation between the donor countries is limited because individual 
countries use their funds as they see fit. This also helps the recipient 
countries to defend themselves from the potential power of co-ordinated 
donors. 

Aswan One plant can serves as an example of problems caused by 
several bilateral dono rs and tied aid. This plant was built during the 
fifties with aid from a number of contributors, resulting in four different 
manufacturers of its eight units from as many countries. This situation 
creates large spare part problems today, because one manufacturer has 
closed down its turbine production, and two are merged together. This 
plant is at present under rehabilitation by the multinational company 
ABB, financed by the World Bank and German bilateral aid and with 
German and Swedish consultants supervising locally contracted enter
prises. 
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The duality between aid and trade is evident in a report from the Minis
try of Foreign Affairs and carried out by Fors s and Carlsson (1990). 
They inform u s that the aim of BITS, a section within SIDA dealing 
with technical support, was to support the development of the infra
structure in the recipient country. Furthermore that the authority had the 
explicit aim to operate in such a way that Swedish resources were used. 
In the report it is concluded that even if the decision making process in 
Sweden is efficient it does not guarantee the outcome of aid support. 
The reason is that especially the policy and capability within the recipi
ent country will effect the result. Another report by Andersson and 
Hellström (1994) points out that the relation between the official devel
opment assistance and the interest of the donor country, expressed 
mainly in export support is not so easy to measure. The report states 
that the measuring of the return flow is questionable but gives an 
account of the return flow related to the personnel costs to be fifty per
cent of a total disbursement of 6.1 billion Crowns. When commenting 
on the training programmes financed by BITS they maintain that the 
crucial factor is whether the activities have increased knowledge and 
awareness of Sweden and its special competence in the developing 
countries. The report concludes that the effects on Swedish exports 
have been limited so far, but it appears to be a potentially important link 
to commercial ventures . Related to the return flow and training it is 
mentioned that because the training mostly i s carried out in Sweden 
most of the resources are spent on Swedish services. As another exam
ple of the relation between aid, financing, trade and advertising, an 
evaluation by BITS (1995) from a project in Malaysia clearly states that 
the concessionaire credits had been important in landing the contract for 
supplies with the Swedish company. Furthermore it claims that the 
project had contribut ed to making Swedi sh suppliers, technology and 
expertise known to Malaysia. 

To sum up, the contradiction and duality between solidarity and 
commerce remains but with the focal point slowly moving toward the 
commercial activity. But also that marketing and good-will aspects 
created by the aid activity are increasingly valued. Difficulties in making 
accurate economic calculations of the aid efficiency diffuses it s benefit 
both for the recipients and the donors. Another conclusion is that the 
competition between the donor countries to support their own home 
markets creates obstacles for cooperation and joint efforts. 

184 



Summary and the Study Viewed in a Wider Perspective 

Emergence of Consultants on the Market 

There are two main categories working with Swedish bilateral aid as 
expatriates in the field; Technical Assistance Personnel (TAP) and Con
sultants. The former group is employed by SIDA or some other organi
sation and often works on a long term basis in the field. Consultants are 
not employed by SIDA and are temporarily hired to carry out a specific 
job. Furthermore, there is a smaller category, mostly young people 
working on a voluntarily basis as an expression of solidarity with the 
host country. 

A number of studies carried out during the eighties are crit ical of the 
then applied TAP-system. The reports suggest a changed organisational 
system from employees to consultancy services. 

One of these studies was undertaken by Forss, Carlsen, Fröjland, 
Sitari and Vilby (1988) in Kenya Tanzania and Zambia and commis
sioned by the Danish, Finnish, Norwegian and Swedish aid authorities. 
One can understand the administrative strains on the donor agencies 
when the report states that there were some 900 TAP from the Scandi
navian countries working in the three countries in 1987. The report 
summarises that the job descriptions for the TAP put an emphasis on 
operational project goals but were vague and general concerning train
ing. Further they point out that the institutional framework that should 
lead to the transfer of knowledge was non-existent or crippled. The 
study also concludes that the availability of local manpower was not 
taken advantage of and that the need for TAP was, not only identified 
by the aid agencies, but also used in many new organisations to secure 
donor control. The report estimates that only 11% of the TAP were 
trainers, the rest worked with project implementation or as controllers. 
The report differentiates between TAP and consultants and claims that 
the consultants were not effective in issues related to training and insti
tutional development. 

Another study carried out by Wilkens and Fahlén (1990) also advo
cate the use of consultants by arguing that they are a necessity and fore
sees that they will be increasingly used, partly because of their individ
ual specialities and partly related to the administrative strengths creat ed 
by the growth of the aid. 

At the beginning of the nineties the reorganisation to reduce TAP and 
replace them with consultants had started. The report from SIDA 
(1994a), titled "Development is People" states that the number of tech
nical assistance personnel has been reduced to one hundred compared to 
ten years earlier when four hundred were employed. They were now 
replaced by almost four hundred consultants. The report states further 
that the reasons for the reorganisation were lack of administrative 
capacity and flaws in the contract employee system. The argument fo r 
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this shift was the assumption that consultancy companies often can cre
ate a more long term cooperation than TAP. Falkman-Hagström (1997) 
defends the changed work organisation when saying that there is an 
assumption that the work methodology used by consultants creates an 
increasing continuity and sustainable competence development. She 
states that experience shows that short term employees find it easier to 
limit their role to being supporters, controllers and evaluators while the 
action role is reduced. She argues that this system also forces the recipi
ent to take more responsibility for the implementation of projects. 

SIDA was aware of the embedded loyalty conflicts, elaborated on 
later in this chapter, between the individual consultants, their compa
nies, the project, the donor agency and the recipient country. The issue 
is discussed by Forss and Carlsson (1990) and the way to reduce or 
control the loyalty conflicts is suggested to be by joint monitoring by 
SIDA and representatives from the recipient country. Furthermore they 
suggest that an overarching evaluation, or feed-back, system should be 
implemented. 

Besides consultant companies SIDA also uses Swedish government 
institutions in a similar way. Åberg (1997) states that the Sw edish aid 
directed to public institutions is often constructed as a cooperation 
between a sister-organisation in Sweden, often a university department. 
These departments compete and are selected by bidding procedures in 
the same way as the consultant companies. When involved in aid activi
ties they operate under market conditions and the same concerns arise 
about the loyalty and how the control is to be conducted as when com
mercial consultant companies are selected. 

SIDA applied the same strategy as described by Bäcklund (1994) in 
her study of changes in industrial organisations in Sweden. The author
ity reduced the number of employees while the need for manpower was 
solved by short term inputs by external companies, controlled by inter
nal staff. But I judge that it was a step towards a more neo-liberal posi
tion because at the same time SIDA reduced part of its influence and 
handed it over to the market forces. 

Competition within the Market 

Reporting on the extent of Swedish technical consultants services 
Svensson (1997) states that SIDA financed Swedish technical consult
ants to the value of 350 million Swedish Crowns during 1996 and esti
mates the impact on the Swedish labour market to be about 1900 man-
years. He maintains that the effects in Sweden are quite favourable 
because the consultants' services further bring with them purchasing of 
goods and services to a value exceeding what SIDA finances. He also 
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states that at the end of the eighties many of the Sw edish consultancy 
companies were forced to find new markets due to the lengthy industrial 
stagnation. At the same time a number of Swedish government authori
ties, recently transformed to state-owned companies, also established 
consultancy companies with the aim of selling their services abroad. 
Among them, SwedTel has advanced to one of the five largest in the 
world, probably because of the privatisation and deregulation of the 
telecommunications market. Svensson criticises the state-owned com
panies' consultancy services because of their specific advantage, as 
state-owned, they distort the consultancy market. 

There is also competition between the consultancy companies for 
multilateral funds. Svensson states that the World Bank and other 
regional development banks have large f unds earmarked for Swedish 
consultants, but not utilised to a sufficient degree. He further states that 
the multinational companies have large advantages compared to the 
national consultancy companies because, beside multinational funds, 
they can utilise bilateral funding in all of the donor countries where they 
operate. Related to financing of projects he maintains that because it is 
difficult to solve in the developing countries the consultancy companies 
able to arrange the funding also secure the contracts. 

A report from a work team within SIDA (1994b) named "Staten, 
Marknaden och Biståndet," emphasises that the discussions about the 
changing roles between the state and the markets in the economy of the 
developing countries is an ongoing process where the solutions differ 
between the developing countries depending on their specific prerequi
sites. The neo-liberal theories become evident when it is claimed that in 
many of the developing countries the role of the state has been too 
extensive. Regarding the technical infrastructure it is concluded that 
selective infrastructure investments are often a prerequisite for an 
increased productivity. When discussing the state's role in the infra
structure, the efficiency aspect is discussed and the suggested solutions 
are total privatisation or state owned companies operating under marke t 
conditions. It can be noted that the alternative of a state monopoly with 
a state authority operating the infrastruct ure activities is not mentioned 
in the report. 

Arguments Provided by Gap and Trickle Down Effect 
Theory 

There is a theory, closely related to this specific s tudy and according to 
Smekal (1990) often referred to as the "trickle down effect." Especially 
in aid directed to technical infras tructure development, it relates closely 
to what he calls the "Gap Theory." The trickle down effect theory can 
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be positioned among the liberal or neo-liberal theories because the aid is 
neither directed toward any urgent material need or population satisfac
tion, nor to any unequal power distribution. Further, it often refers to 
an undeveloped or inefficient infrastructure e.g. the population's access 
to facilities related to transport, communication, energy or the society's 
health care system. The supporters of this theory assume that if the effi
ciency of these systems increases, the benefits will trickle down to 
everybody in the society at sometime in the future. Considerations 
about who benefits today, whether the aid facilitate s equality or meets 
urgent needs, are seen as secondary questions. 

Larsson (1994) uses a liberal gap and trickle down effect theory 
when saying that an oversized and ineffective state enterprise sector 
has, without doubt, contributed to the economic problems in many de
veloping countries. He points out that the World Bank claims that there 
are limited possibilities to increase the efficiency in such enterprises and 
therefore advocates privatisation. Privatisation was, according to 
Larsson, a condition fo r a World Bank loan in more than half of its 
structural adjustments loans. One reason given fo r the slowness of the 
privatisation process is that there is a strong resistance in many gov
ernments. Another is that there are problems in valuing the enterprises 
because of the undeveloped capital market and the lack of purchasers. 

A possible conclusion from my study is that it might not only be an 
undeveloped capital market or the lack of purchasers. Another contrib
uting factor is whether the local management supports a privatisation of 
a former state authority. If they suspect large social disturbances due to 
a dramatically increased unemployment rate, they will be doubtful about 
changes in such a direction unless social security can be provided f or 
the staff. Furthermore, if there is, as in the present study, a manage
ment pathos prioritising social responsibility for their employees over 
the profitability, resistanc e is unavoidable unless adequate social secu
rity is guaranteed. It has to be kept in mind that the staff at the plants o n 
the Nile were not any powerless poor cohort, but were on the contrary, 
a well organised elite within the society with smooth connections to the 
state apparatus. Furthermore they had a large part of the country's 
energy production capacity in their hands. 
The UNDP (1993) report, also underpinned by an implicit "trickle 
down" theory for an increased market economy, concludes; privatisa
tion, if it is not properly realised, might cause increased deterioratio n 
for the population, whereas if it is correctly implemented, comprises the 
possibilities for increased profitability for all. As an example and related 
to my study it can be noted that changes in a neo-liberal direction in 
Egypt seem to be taken for granted by the international resources group 
in the World Bank (1996). Their report dealing with issues related to 
training within EEA states: 
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"Because of the movement of the GOE (Government of Egypt ) 
into a market economy for its state owned enterprises, EEA is 
being requir ed to become a more efficient and self supporting 
organisation" (Ibid, p. 1). 

Ljungren (1997) takes a more structuralistic approach when claiming 
that the state has a key-role both regarding planning, education, institu
tion building, financing and operation of the infrastructure systems. In 
this context it is of interest that the departments in the energy producing 
authorities both in Mozambique, Zambia, Namibia, Uganda, Lesotho, 
Zimbabwe and Angola have recently changed their names from Man
power and Planning to Human Development Departments. It is due to 
the philosophy of the extended managem ent training supported by the 
World Bank. But it remains to be seen whether any actual changes will 
take place toward a considerably reduced workforce with broader tasks, 
higher autonomy and less bureaucracy, or if this is a conceptual adjust
ment more to fulfil the wishes of the donor agency. 

To sum up, it is evident that the aid directed to the infrastructure 
systems in the form of technology transfer has developed into a market 
where the solidarity aspect is reduced and the agents in the field have 
changed from civil servants to market oriented representatives. The 
individual donor countries' aid agencies support their own consultancy 
companies when competing for the projects. In this way and supported 
by the tied aid, bilateral aid is partly used to support the donor country's 
own industry, its employment rate as well as the marketing on a pre
sumptive future market. Arguments stemming from neo-liberal theories 
increasingly gain ground on how the infrastructure problems in the 
developing countries should best be solved. It can be concluded that the 
arguments to justify the transfer of technology rely mainly on the com
bined gap and trickle down effect theories. 

The ATC-project fits well into the gap theory. In this project the 
assumed gap or missing part consisted of technical training know-how 
and the solution to fill it was by imitating the system used in Sweden in 
the form of staff training and consultant support. The similarities 
between the aim to establish JTC and ATC as well as the method sup
ports the conclusions made by Cedergren (1997) about the remarkab le 
similarities between how problems are solved with aid support in the 
developing countries and how similar problems are solved within the 
donor countries themselves. 

The trickle down theory provided the arguments for the justification 
of the ATC-project. The aid resources were directed towards attempts to 
increase the efficiency of the infrastructure system assumed to be 
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beneficial for the society as a whole sometime in the future. The aim to 
meet the population's material needs was covert and unspoken, seen as 
a secondary goal while the equality aspects in the society and gender 
issues were not considered. 

Embedded Loyalty Conflicts in Consultancy Services 

As described abo ve, aid directed to technology transfer for the benefit 
of the recipient countries' infrastructure systems has developed into a 
solidarity market where consultant companies compete for the funding. 
But as has been shown in my study the situation these representatives, 
or consultants, end up in can be quite problematic and demands further 
elaboration. 

Below, three main areas, interrelated and each constituting possible 
conflicts for consultancy services in the field will be discussed. They all 
relate to loyalty issues where the first one addresses the prime focus for 
the consultants' loyalty. The second is towards whom, among a num
ber of alternatives, the loyalty is directed. The third highlights ideologi
cal issues where aid ideology might come into conflict with aspects 
related to specific projects. 

But first I would like to make some brief comments on selection and 
control of consultancy serv ices. Doubtless the present use of consul
tancy services offers increased flexibility compared to the earlier 
employment system. But at the same time we risk losing valuable field 
experience, because the bidding procedure makes it difficult for the aid 
authority to hand-pick specific consultants. Thus, the authority has little 
say about who the winning consultancy company chooses to work on 
each specific project. The selection is also sensitive because it has to be 
fair and open. If it is not and it is suspected that the donor authority 
favours somebody the entire aid-market will be suspicious. The reason 
for this is that aid is financed by the taxpayers and represents their soli
darity and is therefore sensitive to criticism. The question on how to 
control the use of the aid resources is another intricate issue. The 
reasons are similar to those pertaining to the selection procedures but 
added is that an extended control, at the same time, limits flexible solu
tions often a necessity in the field. 

In most aid consultancy services for technology transfer a steering 
document drawn up between the consultancy company and the recipient 
is set up and referred to in case of uncertainty or conflicts between 
either the consultant and the donor authority and/or the recipient. In this 
document a deadline for the completion of the project is stipulated. If 
the document is formulated in narrow terms, and thereby easily measur
able, there will be less room for flexibility to accommodate unforesee n 
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circumstances. If, on the other hand, the formulations are general and 
overarching, flexibility is easier but a project might, if too many devia
tions are made, lose its original intention with possible conflicts if the 
project develops in other directions than originally intended. In such 
conflicts questions will be posed regarding responsibility for the 
changed direction. This situation is feared by the consultants because, 
besides being time consuming, efforts to negotiate and redirect a project 
may destroy a painstakingly created valuable reputatio n and thereby the 
possibility for future assignments. Therefore, the consultants' loyalty to 
and striving to follow the contract is very strong. The power balance 
between the recipient and the consultant, embedded in the contractual 
formulations, is another sensitive and important issue. If a consultant 
has too much power, this might easily result in passive recipients and 
the risk for unsuitable solutions, being more or less, forced upon them 
by the consultant. If the formulations give the recipients too much 
power, important advice from the consultant might easily be disre
garded, causing the project to fail o r to lose future development poten
tial. 

There is also in-built contradiction between market oriented consul
tancy services and cooperation. Although the donor agencies emphasise 
the importance of cooperation one can not assume that the consultants 
will cooperate un less they have something to gain themselves. It is 
hardly in the interest of the consultants to share their accumulated 
knowledge, building up experience or their contact net, on which their 
work relies, and especially not to a presumptive competitor. 

Another issue effecting project cooperation is the competition 
between different donor cou ntries. Due to their national loyalty, coop
eration between different bilateral projects is not emphasised by the 
consultants even if such projects share branch similarity or geographical 
proximity. This is more s o if the projects are being implemented by 
competing consultancy companies from competing donor countries. It 
is more likely that coopera tion is avoided. But if cooperation could be 
established between consultancy companies, not to mention between 
companies from different countries, all their individual knowledge and 
contact nets should be of tremendous value t o the beneficiary of any 
project. 

My experience is that as a consultant in the field there is a number of 
relations to consider and furthermore that these often are contradictory. 
A crucial issue is the prime focus for a consultant's loyalty. The 
consultancy company as the employer, often based in the donor coun
try, is one relation closest at hand. Another is the relation to staff repre
senting the aid authority. Furthermore there is the dual loyalty because 
of the mutual relations and interdependency between these two. The 
relationship to the recipient is, for obvious reason, another important 
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one because if the client is not satisfied and complains about the work, 
the consultancy company's reputation can be damaged and thereby 
jeopardising future projects. Besides the contractual stipulations, the 
expectations of the recipient also have to be negotiated and met, because 
they might differ from the contractual formulations even if efforts are 
made to integrate them when the contract was drawn up. Here again the 
consultant is caught in the middle, but this time between the aid author
ity and the recipient. 

I would like to draw the attention to the fact that many consultants in 
the field have limited contact with decision makers both at the aid 
authority and on the recipient side. The personnel that the consultants 
cooperate with in their daily work is much more important for him or 
her. This category is mostly defined by, or in other ways affected by 
the project at hand. They do not necessarily share the recipient's or the 
consultant's opinions about the pros and cons of a project. Especially if 
the recipient is a central authority commanding little confidence in the 
local population. Furthermore, they might have different opinions about 
how ensuing problems should best be solved. They are very important 
to the consultant because without their support very little can be 
accomplished. So when implementing a project their opinions about 
alternative solutions have to be considered by the consultant, with pos
sible loyalty conflicts as a result. If such a conflict develops into an 
open crisis the local staff can easily hamper any wor k creating a hope
less situation for the consultant. 

Although crucial to the process when any project is implemented the 
above relations are more instrumental in nature. I maintain that embed
ded in these relations are equally important issues with inherent 
conflicts creating strains on the loyalty to the consultant's ideology. The 
question arising is how a consultant's commitment is affected by large 
ideological conflicts between the means or result of a project, the offi
cial donor agency's ideology and/or a consultant's own ideological 
base. 

As an example; suppose a consultant judges a project to be an asset 
for an influential group in the recipient country but a disadvantage for 
the majority of its population. Or, what if a project offer s advantages 
for the society as a whole but is a disaster for a few of i ts population? 
Or, if a consultant views the project he works on to be of benefit to the 
society on a short term perspective but causing serious environmental 
damages in the long run? Where will the loyalty lie? Such questions 
force us back to considerations about the underpinning ideology for the 
aid activity, whether it is directed to the population's material need, their 
satisfaction with the society they live in or equality aspects in the shar
ing of scarce resources. 
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Corruption might easily develop as a result of all these loyalty con flicts 
and dependencies. Suppose a project can be delayed or stopped by 
some who demand personal benefits for their cooperation? It might be 
anybody fro m a customs officer to people at the highest level in an 
authority or a company. Will the consultant, in this loyalty conflict 
between a dislike for bribery and the loyalty to the operational goals 
accept these conditions, hide the costs from controllers in one way or 
another, or refuse incurring the threat of unforeseen negative conse
quences? Furthermore the consultant has to take into consideration that 
the notion of bribery differs depending on traditions in different socie
ties. 

Partly related to the above mentioned, but more to the donor side is 
the issue of profit for the consultancy companies. If a consultant 
employed by a company fin ds the personal or other company gains, 
supplied by the taxpayer for solidarity reasons, indefensibly high, what 
happens if he or she protests? In both examples, unemployment for him 
or her self and economic as well as reputation losses for the company 
he works for are possible risks. Furthermore, aid as such might lose its 
good-will reputation and political support if the criticism is made public. 
This situation for the consultants differs somewhat from that of earlier 
technical assistant personnel who were less market oriented and enjoyed 
a stronger employment security as civil servants. I maintain that it is not 
likely that an individual consultant will be openly critical and take the 
consequences, but they will rather silently continue with a project, 
while expressing the criticism and frustration caused by the loyalty 
conflicts only within the relative safety of the aid-consultant brother
hood. 

To sum up, the creation of this solidarity aid market effects every
thing from the selection of a desirable project, the related bidding 
procedure and selection of consultants, the implementation process 
itself and finally the evaluation. Furthermore, related to all these issues 
is the problem of control. 

Consultants as Trainers 

When considering a consultant as a trainer one must begin by high
lighting some important differences between a consultant and a profes
sional trainer. The expressed task of the latter is optimal sharing of their 
knowledge and experience with those they train. Furthermore, a trainer 
has the training itself as the major task. This focus on training does not 
apply to a consultant, unless he or she is specifically employed as a 
trainer, as was the case in my study. The obvious reason is that most 
consultants are employed to carry out other functions than training. 
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Sharing their professional knowledge and experience is secondary to 
their professional task. Furthermore, it is not in their interest to share all 
of their k nowledge, because part of their raison d'être as consultants 
relies on their exclusive kn owledge. Another issue is that their contact 
net among fellow specialists is extremely important, because they often 
need quick support with services or information. These networks, often 
developed over an extended time, are based on a common professional 
belonging as well as mutual benefit and trust. Consequently, it is not in 
their interest to bring in unknown inexperienced people into such 
networks, especially since their own reputation might be damaged if 
they introduce someone who proves to be more of a burden than an 
asset. 

Even if training is emphasised in the contractual stipulations it is 
quite easy to lose sight of these efforts because it is difficult to formu
late operational goals for training, unless they are expressed in narrow 
behavioural terms. The fact is that the broader the formulations of the 
training goals the more difficult they will be to measure. To this can be 
added that training general ly is time consuming and time is very valu
able to a consultant. Furthermore, insight about crucial prerequisites 
and conditions conducive to learning is probably not the major focus of 
a consultant's efforts in his efforts to reach a projects operational goals. 

On the other hand, I maintain that if the situation is taken advantage 
of to a sufficient degree there is tremendous opportunity for learning to 
take place at every project with consultancy sup port. The prerequisites 
in the form of real life problems to be solved are present, often within 
an existing organisation. Present is also an experienced practitioner who 
can act as instructor, tutor or mentor, whatever concept is preferred. 
However adequate time and effort have to be invested because an inex
perienced learner needs considerably more time to accomplish a task 
than an experienced professional. A learner must also be given space 
allowing for mistakes, be it within a certain framework, because 
mistakes facilitate experience otherwise unattainable if the control is too 
strict. Besides the need for sufficient time, all parties concerned must 
also be aware of the fact that the local staff, including the entire organi
sation, have to be given encouragement, and where necessary, sup port, 
to solve the day to day problems themselves as much as possible. Once 
again, a balance between support and demand, encouragement and 
control has to be created by the consultant. Time must also be allocated 
for mutual evaluations of the result of their efforts. The latter is very 
important because it is during such evaluations that the learning is made 
visible. This training ideology closely resembles what Eliström (1992) 
calls creative learning because neither the pro blem, the method nor the 
result is presented to the learner in advance. 
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World System Theory Perspective 

As mentioned earlier, world system theories have increasingly influ
enced my thinking. As described in chapter two these are ideas about 
dependency and dominance within a world system with spokesmen as 
Frank (1967), Hettne (1992) and Amin (1996). Concerning technology 
development and its dissemination in the world the role of the nation 
states is rapidly decreasing. When new technology is taken into opera
tion within a nation st ate's authorities to be used in its infrastructure 
system, the state has little choice but to accept what is presented to them 
by multinational companies. Furthermore, I like to point out that the 
dependency is not only the need f or expertise during the installation, 
commissioning, major overhaul or when complicated malfunction 
occur. Although these issues create dependency I maintain that they are 
temporary and that the major part of operation and maintenance can be 
carried out independently. But I would like to point out that there is 
another hidden dependency within the very design of the equipment. 
This dependency relates to spare parts and training. 

In order to clarify my argument two examples closely related to this 
study will be presented. These are examples where empirical findings 
on a micro level directly can be referred to on a macro level about how 
dependency and dominance is created and upheld. The first one, men
tioned in chapter eight, relates to the senior technician in High Dam who 
beseeched ATC to help him to learn English. Besides the language 
problem he also drew attention to the fact that the new equipment 
installed required expensive imported spare parts no longer possible to 
produce in the plant's workshop. The other example relates to the new 
supervisory computer installed in Aswan Two plant and the worries the 
teaching stoff at ATC had about their possibility to carry out training on 
such equipment. Both examples highlight the equipment itself and the 
increasing dependency on spare parts and training facilities when new 
equipment is taken into operation. Even if these examples are from 
power plants such dependency is created as soon as modern technology 
is taken into operation, regardless if it is used by individuals or state 
authorities. The list of examples where dependency o n spare parts is 
created and training need can be made long. At the same time as the 
globalisation process is supported when modern technology is taken 
into operation dependency on the manufacturer is created. I agree with 
Amin (1996) when he points out technology as the most important fac
tor concerning how dependency and dominance is created on a global 
scale. 

When viewing the relation between the organisations in my study, 
another pattern develops indicating dependency on being provided with 
information. One such example is that both SwedPower and JTC 
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cooperate with quite a number of power production companies, 
authorities and training centres both in the industrialised and in the 
developing countries. However, because the organisations in the devel
oping countries have scarce resources they are dependent on them to 
receive information both about the ongoing technology development as 
well as alternative organisational and training models. Another example 
is the dependency on learning material in the form of experimental kit 
constructed and produced in the western countries and sold to the 
developing countries. 

Most evident is the dependency in the developing countries on 
equipment manufacturing companies. I would like to point out that all 
examples relate to hydro power production. Although important, this is 
not any major issue in a society. The amount of dependency becomes 
evident when considering that almost all technology systems are devel
oped, mostly by multinational companies, tested and reconstructed 
when experience is gained in the industrialised world. This creates 
capabilities very difficult to train when such systems are merely 
installed and commissioned, as was the case in the Egyptian plants. As 
mentioned, i t also results in dependency on spare parts and training 
facilities. These problems increase if the manufacturing companies are 
merged or go bankrupt. This latter issue is especially important for 
power plants because the major part of their equipment is in operation 
for an extended period of time. To this can be added the fact that there 
will be an ever sustained dependency on training when new or changed 
equipment is installed and taken into operation in order to make the 
basic equipment more efficient. 

The final question that needs to be elaborated on concerns whether or 
not the project in my study increased or decreased this dependency. I 
find it impossible to answer by a straight yes or no. If we look at the 
teaching staff at ATC they undoubtedly gained quite a lot of experience, 
both during their periods spent in Sweden and during the implementa
tion period of their centre. Regarding the construction of courses I con
sider them perfectly competent to do this themselves. However, 
regarding experimental kits, spare parts and upgrading of their equip
ment, I consider that dependency has increased. Considering the future 
information gathering necessary to keep up-to date or abreast of devel
opments, I know that the staff at the centre has access to a number of 
learning material producers, but as mentioned earlier, they are depend
ent on their material. They can ch oose, but only from learning material 
produced in the western world. 
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Alternative Approach to Technology Transfer 

As a final remark I would like to share some ideas that have gradually 
developed and I believe should be taken under serious consideration by 
donor authorities. They are neither new nor revolutionary, but do offer 
important alternative approaches They are similar to ideas expressed by 
representatives from the developing countries as Okaka (1997) from 
Kenya, Kewagamagang and Kabecha (1997) from Botswana, Phekani 
and Mtambo (1997) from Malawi, Shongwe (1997) from Swaziland, 
Maniyindo (1997) from Uganda, Mukuni and Kalunga (1997) from 
Zambia and Xulu (1997) from South Africa. All of them highlight the 
low efficiency of the formal technical and vocational educatio n in their 
respective countries and the need to bring the training closer to the 
informal sector. Furthermore, my idea relates to Mulenga's (1988) em
phasis of the need to develop a maintenance culture in Zambia in general 
and Phiri and Phiri (1998) who describe the negative impact of the lack 
of such a culture in the civil aviation industry in the same country. 
Neither are my ideas contrary to the principles of the Swedish aid 
authority for sustainability, institution building, small scale entrepre
neur-ship and life long learning. Unfortunately they do not imply any 
new or increased market for equipment export. They do however relate 
to training and as such might be of interest because of its potential value 
in marketing and creation of good-will. 

My ideas involve the notions of development, technology transfer 
and training. But do not perceive development as ever increasing but 
rather as improved sustainability. The concept of technology transfer 
does not mean the transfer of the latest sophisticated technical equip
ment but refers more to aspects such as improved maintenance and effi
cient use of already existing equipment. It also relates to training but 
does not include disputes about formal or real competencies, nor the 
balance between theory or practice nor any alternatives or variations of 
its methodological form. It relates rather to redirection of training from 
the public to the informal sector. 

To be more specific, I maintain that aid resources should be utilised 
to support the development of a maintenance culture, or a care taking 
attitude, towards technical equipment. Furthermore that this training 
should be carried out by people already operating in the informal sector 
because skilled workers already exist in this sector. They just have to be 
found and acknowledged. Furthermore, training material also exists in 
the form of equipment in need of repair and maintenance. 

The evidence for such a training need is obvious for everybody who 
travels or lives in societies where a care taking attitude towards technical 
equipment is lacking or crippled. We only need to consider how buses, 
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cars, lorries, tractors and trains are maintained; how water, sewers, 
electrical and communication installations are cared for, and how 
equipment in factories and worksho ps is handled. Other distinct proof 
is equipment and wrecks from expensive equipment laying around on 
the streets, roadsides, scrap-yards or collecting dust in the offices, 
schools, workshops or factories. This is such a waste of resources and 
astonishing that nobody seems to care. Especially when bearing in mind 
that the major part of this ill treated equipment is imported from the 
industrialised world using hard earned money or given as a gift in 
various aid supported project. The lack of maintenance is quite under
standable because it requires resources, and where such are scarce, 
maintenance will easily be neglected because it is given low priority, or 
worse, because of ignorance. The irony is that by economising on 
reducing maintenance you fool yourself in a longer term perspective. 

What really is needed is resources for repair and maintenance of this 
previously transferred technical equipment. The latest sophisticated 
technology is probably better transferred by multinational companies on 
a real competitive market than by donor agencies on a solidarity market, 
even if there are many questions to be raised about the former rampag
ing in the developing countries. I do not advocate any low energy 
simple technology especially for the needs of the developing countries, 
although such a technology could be quite useful. But every technician 
knows that the latest technology, with some rare exceptions, relies on 
the function of its predecessor and further that smooth operation and 
adequate maintenance is profitable in a longer term perspective. 

What I mean i s demonstrated by the newly developed market for 
veteran cars and motorbikes in Cuba and Vietnam. Collectors from all 
over the world search through the towns and countryside to find the 
rare specimens. Although seldom with all their original accessories, the 
cars and bikes are in many cases still in operation due to an extended 
maintenance and care talang. It is necessary to create this attitude 
toward all technical equipment. This requires a care taking attitude, 
hands-on competence and ingenious creativity to reconstru ct equipment 
when spare parts are lacking. The question to be answered is whether 
these competencies can be trained and, if so , how this is best accom
plished 

The question why aid is not more directed toward the issues 
described occupied my thoughts for a long time. Today, with my newly 
won understanding of aid financed technology transfer as a market 
where consultancy companies compete it is quite understandable, 
because it is probably not especially profitable. However, this concern 
took a more substantial form when I read and looked at the pictures in 
Kenneth King's book (1995) where the technology development in 
small scale industry in the informal sector in Kenya is described. 
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Fluitman's book (1998) focused on training in the informal sector 
increased my interest further. It is probably also influenced by experi
ences from my early childhood. Born in a small rural village, I learnt 
early how they managed to utilise the technology with their scarce 
resources. The farmers in the village had, with joined resources built a 
small saw-mill and bought a tractor with a few but important accesso
ries. But one, as I understand, very technically talented farmer had been 
given the responsibility to operate and maintain the machine s. Although 
the collectively owned equipment caused many conflicts between the 
farmers, the whole community gained by pooling their resources and 
having access to one man's technical talent. Seldom used today the 
saw-mill, with its ancient raw-oil machine, is still functioning after 
more than sixty years due to its robust design and the quality of the 
maintenance. 

Another factor , influencing my belief in the possibility of such a 
transfer, is all the numerous small workshops I always have been so 
fascinated by and visited wherever I have travelled. Most of all I admire 
the shop owner's and the workers' struggle to make a decent living 
through their work. Even if safety precautions were sometimes lacking 
one has to admire their inventiveness in alternati ve use of raw material 
and ingenuity to keep the equipment in function. 

Another source of inspiration is the diploma engineer from a devel
oping country I occasionally met and his struggle both to construct a 
cheap water pump out of old bicycle parts and convince his relatives in 
a rural village to use it. He made this out of concern both f or his rela
tives because the traditional pumping method forced them to sit with 
their legs in bilharzia infected water, and for the optimal use of material 
resources. 

Of course, in a world of scarce resources there are numerous ques
tions related to such a transfer. However, I do believe that technological 
development and the creation of a better life also depend on such people 
and that they deserve to be supported. 
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