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PREFACE

Tarja Cronberg
Unit of Technology Assessment, Technical University of Denmark and
Centre for Technology and Culture, University of Oslo

The Global Village was local at the outset. In the 1980s globalisation
of the information and communication space was expected to support
and create local communities. Information would be accessible eve
rywhere. Concepts such as centre and periphery would have to be re
constructed as no place would have privileged position in relation to
information resources. Work in society could be redistributed as
teleworkers could freely choose their preferred life style. "A better life
in the countryside" was an EU metaphor for the future of the country
side.
These visions were technology-determined in their nature. Tech
nology would change the life of small communities. Technology would
redistribute work and knowledge resources. Technology would create
new life styles. Reality turned out to be more complex. Teleworkers
did not flood the countryside. The Internet is accessible everywhere
but has not yet resulted in a new future for peripheral communities.
Telecottages were built, but only few have survived.
Social experiments with information and communication technol
ogy show that technology is socially shaped. Technology is not an
automatic solution to the problems of rural communities. Technology
is negotiated among actors. Its properties are not given but shaped in
the local socio-cultural context. Not only do users become involved
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but a platform for local rivalry is also created. As such this is not prob
lematic, since local interests and opinions with regard to technology
are no different from more global interests. Space for negotiations has
to be created if the "global village" is to become a true village.
This book is about technology policy, about the construction and
shaping of information and communication technology in rural com
munities. It gives no simple answers to why telecottages close down
while alarm monitoring centres survive, but it increases our under
standing of the local processes present in the social shaping of techno
logical possibilities and the way in which the technological is interwo
ven with the social.
Oslo, December 1997
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INTRODUCTORY REMARK

Per Hetland, Hans-Peter Meier-Dallach, Kresten Storgaard

This book contains a collection of papers selected from the Inter
national workshops organised by the editors and directors of the COST
A4 project "The Social Shaping of Telematics and Rural Develop
ment". In the introduction we concentrate on general questions con
cerning the main assumptions of our work and on an assessment of
convergent or divergent developments in the three countries compared:
Denmark, Norway and Switzerland.
Part 2 will reinterpret projects and social experiments in the three
countries. They serve as a basis for revising visions of ICT (Informa
tion-Communication-Technologies) impacts on the rural sides of "glo
bal village". The papers summarise findings, nation-specific charac
teristics of the projects, and proposals for further work. It is evident
that the projects reflect the dynamics of development during the last
few years starting from videotex and ending with the building of elec
tronic marketing regions.
In Part 3 we concentrate on papers that summarise methodologi
cal discussions important for assessment research in the future. The
selection of methodologies, methods and measures guides the way
along paths to the understanding of complex relationships between
ICT and societal contexts. The conscious and well reflected selection
of methods is especially relevant in research that aims to deliver as
sessments of technologies for the practice of regional development in
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social contexts. In an epilogue a synthetic review of developments
outlines a frame for how to look critically at open as well as tacit im
pacts of the new ICT, if we assume that the region will not end but
concentrate on autonomous social and cultural development.
We are very grateful to the Management Committee of COST A4
and its national branches in Denmark, Norway and Switzerland and
especially to the Danish Research Council, the Norwegian Research
Council, the "Information, Technology and Society" programme and
the Swiss Office for Education and Science which supported our work
and co-operation.
We hope this book will represent a challenge to stimulate more
research and debate across the borders of different nations in the face
of the same global development.
Oslo, Zurich, Copenhagen
January 1998

PARTI
BACKGROUND

MAKING THE GLOBAL VILLAGE LOCAL?
The Agenda of National Policy
by Per Hetland1, Hans-Peter Meier-Dallactf, Kresten Storgaard3

Is the development of new information and communication technologies (ICT) part of a global trend standardising nation specific
styles and cultures of policy-making? The authors summarise how
Denmark, Norway and Switzerland respond to the challenge of new
ICT. Traditions seem to adapt to the demands as well as trying to survive shaping the making of the information society by national styles.
Will the "electronometric" revolution be accelerated by the Internet
more socially and humanly patterned than the former evolutions, i. e.
the "planimetrie " reshaping of space by traffic and the "Chronometrie " revolution of time use? The social sciences are facing an excellent task, that is to evaluate ICT impacts and applications in order to
avoid abuse as well as testing the opportunity for ICT in private and
public life.

1 Introduction
The idea of the information society or, as it was originally called,
the post-industrial society, was launched in 1973 by Daniel Bell in his
book The Coming of Post-Industrial Society. Bell attempted to de
scribe the transition between the two forms of society and placed his
emphasis on information or "ntellectual technology". However, one

1
2
1

Department of Media and Communication, University of Oslo.
cultur prospectiv, Zürich.
Danish Building Research Institute, Urban Planning Division.
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of the things he just mentions is Information and Communication Tech
nology (ICT). In other words his description is not based on any form
of technological determinism, but is rather a sociological description
of important changes in modern society. If we read the visionary docu
ments of today, we find that to an increasing extent ICT has moved
into the driver's seat. The Bangemann Report and contemporary na
tional policy documents are part of a global trend in this connection.4
We shall take as our starting point the notion of the information
society as a post-industrial society. When it comes to different charac
teristics of the industrial society versus the post-industrial society, there
are many observers who have listed fundamental differences that are
certainly important. Nevertheless the concepts of the information so
ciety or of the post-industrial society are problematic because they
create the impression that we are leaving industrial production for the
benefit of the production ofinformation. This is of course completely
wrong. In many contexts it may therefore be useful to speak of the
super-industrial society; to an increasing extent industrial production
presupposes advanced knowledge and communication, without respect
to time and space. In a more holistic perspective modern society im
plies an on-going and intensified process of innovation in all sectors
of public and private life. The shaping and reshaping of time and space
are among the most prominent features in that process. McLuhan de
veloped the notion of the Global Village as an illustration of the ongo
ing processes of reshaping time and space. However, McLuhan never
implied that new ICT would solely open up the world and improve the
interactions of those within it. He assumed that the global village was
fission, not fusion and that the village was not the place to find ideal
peace and harmony (McLuhan and Powers 1989).
Technology may be considered as a form of integration between
nature and culture, in other words new „hybrids" are created. ICT func
tions integrationally at a superordinate level in time and space, i.e. it
makes possible ever larger economic systems. In this connection it
may not be out of place to remember the fact that when new technol-

The relationship between topical sets of problems/policies and what subsequently
happens has been described by many writers.A classical work is I. de Sola PooFs
The Social Impact of the Telephone, Cambridge: The MIT Press, 1981. A de
scription of topical interest today is to be found in Bengt-Arne Vedin, Resor i
rum och tid [journeys in space and time],Teldok, Rapport Nr. 105. Stockholm
1996.
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ogy matures and completes its break-through, we take it for granted
and forget its importance. A good example is the telephone. In spite of
this we dare to make the claim that the telephone has meant far more
for the development of modern society than a lot of so-called new
ICT. Obviously this does not mean that new ICT is of no significance.
Important points in this connection are
(1) the fact that digitalisation has meant that more and more com
munication takes place with or between machines „independently" or
with reduced human presence and
(2) the fact that asynchronous communication is approaching syn
chronous communication.
These two processes form the foundation for increasing integra
tion and rapid changes in economic and social systems. In this context
we may speak of three processes of convergence:
(1) convergence between communication networks,
(2) convergence between different communication services and
(3) convergence in the information and media market.
In this introduction we shall deal with three points in relation to
the policy dimension: communication technology viewed in relation
to (1) visions, (2) strategies and (3) a challenge. To limit this to some
extent we shall concentrate on ICT and its importance for develop
ment in the regions.

2 Global visions framing policy
Information and communication technologies are the top issue in
all highly developed countries. The question of whether the new wave
of innovations will correspond to a hybris of Prometheus, on the one
hand, or will only lead to a new generation of hybrid systems, on the
other, has not yet been answered. Let us first take a closer look at the
global visions of the new information society. The first wave of vi
sionary documents on the European scene was introduced by Nora
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and Mine from 1978 (L'Informatisation de la société). For Denmark,
Norway and Switzerland this period may be characterised by large
investments in infrastructure and at least for the two first countries sev
eral "social experiments" to identify how to utilise the infrastructure.
In connection with new ICT and possible applications it is often
said that "the only limit to the possibilities is the imagination". It may
therefore seem surprising that the imagination very often functions in
a trivial direction. If we look more closely at the applications that are
suggested for new ICT, it is as a rule well known operations and ac
tivities that are now to be replaced or made simpler: distance teaching,
teleconferencing, tele-medicine, telemetry, remote work etc. The pre
fix "tele-" or the epithet "remote" can in other words be placed in front
of most things.
Internationally, one starting point of the information superhighway
was set in July 1993, when the US Congress adopted the National
Information Infrastructure (Nil) Act. The main policy documents in
the Nil issue were "The National Information Infrastructure -Agenda
for Action". Similar documents were drawn up in Singapore and Ja
pan. „Indeed most countries followed close in line, after the Nil and
"Agenda for Action" had been presented. Within a year, half of the
OECD countries and the European Union had issued reports present
ing ICT visions for development ofinformation infrastructures. (Start
ing in April 1994: Canada, the EU (the Bangemann report), Japan,
Sweden, France, Denmark, the United Kingdom, Australia, The Neth
erlands, Finland, Norway, Germany.) (Johansson 1997:174). Many
European policy documents gathered their inspiration from the
Bangemann Report (European Commission 1994) or from its abbrevi
ated version, the Bangemann List. Here ten areas of application are
mentioned (see list on the following page):
These are all well known areas of application and they have been
discussed, tried out and investigated during the last 20 years. The most
important reason that people have invested in well known solutions,
which at times have spread considerably more slowly than countless
prognoses have laid down, is to be found in the very "diffusion of
innovation"-philosophy of the Bangemann Report. Practically all ap
plications can or must be spread with the help of the private sector
and/or market forces. In the public sector costs must be offset by cor
responding savings with the aid of the same technology. Public au
thorities are only to play the role of a catalyst in this process.

The Agenda of National Policy
TELEWORKING
More jobs, new jobs, for a mobile society
DISTANCE LEARNING
Life long learning for a changing society
3 ANETWORK FOR UNPVERSITIESAND RESEARCH CENTRES
Networking Europe's brain power
4

TELEMATIC SERVICES FOR SMES
Relaunching a main engine for growth and employment in Europe
_ ROAD TRAFFIC MANAGEMENT
Electronic roads for better quality of life
AIR TRAFFIC CONTROL
An electronic airway for Europe

7

HEALTHCARE NETWORKS
Less costly and more efective healthcare systemsforEurope's citizens

8

ELECTRONIC TENDERING
More effective administration at lower cost

9 TRANS-EUROPEAN PUBLICADMINISTRATION NETWORK
Better government, cheaper government
10

CITY INFORMATION HIGHWAYS
Bringing the information society into the home

In the national policy documents the applications are organised
somewhat differently from the way in which they are presented in the
Bangemann Report; a somewhat different order has been emphasised
in order to stress national values and special features. This applies not
least to the regional aspects. However, the role of the public sector, the
role of the catalyst, does not deviate from the Bangemann Report. The
emphasis on the role of the catalyst and market forces does however
limit the imagination, one counts on what is well known and on what
one reckons will happen anyway. There may be several reasons for
this emphasis. Here we shall mention only one: there is a notion that
new ICT has passed "take off' on the diffusion curve, i.e. the demand
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for new technology is now so great that developments will take their
course without any strong involvement from the public sector. The
public sector should therefore concentrate on its own activity, on the
rules of the game and on being an innovative customer.
The fact that the new wave of national policy documents has toned
down the technology optimism on behalf of the regions does not mean
that this optimism has disappeared from national politics. For exam
ple, according to an investigation conducted by Scan Fact 70% of the
members of the Norwegian Parliament believe that investment in ICT
and the Internet will strengthen rural parts of Norway in relation to
urban areas (Aftenposten 10/9-96). This notion is linked to one of the
most stubborn myths about the information society, the myth that new
ICT can put an end to or even reverse the meaning of geography. When
we say "reverse", we are thinking of the notion that through new ICT
the regions will be able to have the best of both worlds, i.e. the best
aspects of modern society and the best aspects of the happy life in the
rural community. In keeping with this the development of ICT for re
gional development has been pushed forward not only by inner driv
ing forces in technological development but also with the help of po
litical dreams and visions of how ICT ought to be able to revolutionise
the regions. Such dreams and visions have formed important frames
of reference and been used to mobilise support for a desired develop
ment. These frames of reference have also had an influence on the
historical interpretation of the entry of ICT into the regions, which has
often resulted in technological determinism and a lack of understand
ing of why political goals were not achieved. In this connection it may
be useful to take a closer look at the concept of communication. The
term is used in at least three ways:
(1) Physical movement with the help of various means of transport,
(2) Telecommunication, by which one communicates interactively
over distance,
(3) Communication in the sense of conveying a message in a more
qualitative meaning, making oneself understood.
Built into the notion of strengthening rural communities by means
of new ICT there lies an idea that geography means less and less; if
necessary one can tele-commute in various ways (be it distance teach
ing, tele-medicine or remote work). Of course one can. However this

The Agenda of National Policy

11

leads into a problematising of the way in which new ICT is under
stood. Telecommunications have throughout history been understood
in two competing paradigms. The first, which is found both in popular
writings and science fiction, but more importantly also in research and
policy papers - we will call the modernisation paradigm.5 In this para
digm, old ways of communication are substituted by the new technol
ogy. When we reach for the telephone we are at the same moment
transferring a major effort into a minor one. This very strong delega
tion of activity to a non-human, a telephone, is perceived as the most
promising element of modern industrial society. This view is also found
in both old and modern advertisements for telephones and other serv
ices (Cherry 1981). The main idea is that the new technologies substi
tute travel, post and other ways of communication and thereby extend
modernity to even the most remote places. Imbedded in this moderni
sation paradigm one finds the diffusion of innovation model.
In the diffusion of innovation model the focus is on the process by
which an innovation is communicated through certain channels over
time among the members of a social system. More generally, as Rogers
has described, there are a variety of factors that seem to promote the
adoption of innovations: relative advantage over previous methods;
compatibility with the adopters' values; the complexity of understand
ing and using the innovation; the possibility of testing the innovation
on a limited basis; and the visibility or demonstrability of the results to
others (Rogers 1995). This epidemic approach imagines diffusion as a
shift of the demand curves caused by the spread ofinformation from
early adopters to late adopters who are made aware of the innovation
by the use of early adopters.
The competing paradigm, we will call it the hybridisation para
digm, claims that although some ways of communication may be sub
stituted, the most important quality of new communication technolo
gies is the fact that they create more communication. New communi
cation technologies may be a substitute for travel of the most trivial
sort. However, the sheer fact of introducing new ICT will also stimu-

As one of the strongest promoters of the modernisation paradigm Rostow de
scribes in his theory of the stages of economic growth the S-shaped growth
pattern of take-off, rapid growth with the "drive to maturity" and slower growth
with the "age of high mass-consumption" and standardisation. Rostows think
ing is therefore quite similar to what one finds in diffusion theory. See Rostow,
"The Stages of Economic Growth".
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late travel. The "hybrid" has added a "sixth-and-a-half sense"
(Boettinger 1981) and thereby extends the capacity for communica
tion and action. By these extensions the new "hybrids" blend their
communication activities so that they all in all communicate more,
and thereby also old forms of communication activities may increase.
One may therefore speak of a synergy effect, resulting in both more
travel etc. and more use of telecommunications. Latour suggests that
"modern knowledge and power are different not in that they would
escape at last the tyranny of the social, but in that they add many more
hybrids in order to recompose the social link and extend its scale"
(Latour 1993:109).
Technical change is therefore neither additive nor subtractive or
substitutive - it is ecological. Ecological in the same sense as in the
ecology of biological systems. If one adds, subtracts or substitutes one
significant factor, then the whole system undergoes a change that af
fects many other factors. This paradigm is more commonly found (more
or less implicitly) in the social sciences, and explanations deriving
from this paradigm may explain why dramatic forecasts of declining
business travel etc. never become reality even if a wide range of arte
facts has been added to our repertoire.6
Looking to Denmark, Norway and Switzerland the hopes as well
as the fears are signalising that the new ICT developments will be
radical innovations. In January 1998 the three countries will join the
free information market of Europe. The new wave of innovations of
ICT such as the Internet, WWW and multimedia or different hybrid
forms more popularly merged into the concept of Cyberspace could
not be stopped at the borders of the three countries. A new generation
of technology-push ideologies has been launched. Sardar claims that
Cyberspace represents the darker side of Western society - a parallel
to colonisation which paved the way for modernity (Sardar 1996).
Before we go any further we should like to underline the banal fact
that the discussion about how we are to understand Cyberspace is first
and foremost a discussion that concerns the privileged groups in privi
leged nations. Now there is no sensible statistical basis for dividing
the world into different forms of society. Available UN statistics how
ever provide a basis for estimating that roughly half the world's popu-

6

For a deeper treatment see Bengt-Arne Vedin: Myter om ICT [myths about ICT].
Teldok, Rapport nr. 94, Stockholm 1995.
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lation derives a livelihood from the primary industries, largely based
on pre-industrial production technology in rural communities. Another
relevant illustration in this connection was provided by Bill Clinton in
his annual speech to the American nation this year (1997), in which he
formulated the aim that "all 8-year-olds shall be able to read, and that
all 12-year-olds shall have access to the Internet". The fact that access
to the Internet was mentioned right after the ability to read of course
illustrates Bill Clinton's understanding of the problem, but when it
comes to literacy it is important to remember that the process has by
no means been completed. It is still reckoned that roughly 1/3 of the
world's population cannot read or write, and when Clinton finds it
worth repeating as a political goal in a country like the USA, this illus
trates the fact that a number of highly industrialised countries have
problems with increasing illiteracy. Precisely this growth of more and
more "hybrids" can be used as the transition to a presentation of dif
ferent development strategies.

3 Hybris or hybrid?
In the spring of 1997 an initiative to join the Swiss schools to the
Internet was announced. Only two of the 26 Cantons of Switzerland
resisted the project arguing that the use of the Internet could be post
poned to the period after primary education in schools. Indeed, the EU
will start new Telematic programs in several domains intending to
compete with the other international regions, i. e. Japan and the Asi
atic tigers, which are building up the global paradise of an information
society crossing every border. How will Denmark, Norway and Swit
zerland cope with this new challenge? Reading the documents of the
last five years the decision-makers have a stressing job confronted with:
• the forming of an information society shaped by ICT;
• the fast transformation perceived as fate;
• the diffusion of innovation imposed from outside;
• the fact that decisions are severely delayed in relation to the fast
developments;
• a gap between the states' self ¡mage of an actor coping with ICT
and the loss of real control;
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• becoming like other small nations a "region" at the margin of
global society;
• a strong fear in people7 of the loss of more work-places con
nected to ICT.
There are signals that Danish, Norwegian and Swiss political cul
ture is intensively concerned by ICT innovations and their effects. It
seems that the technology policy in the three countries can be charac
terised by one important trend and some dilemmas.

3.1 From simple to complex strategies
In an increasing number of contexts the information society is per
ceived as a phenomenon linked to the regional cohesion areas in an
economic sense.8 The fact that the regions are not effective partici
pants in the development of the information society is therefore first
and foremost due to various barriers to effective participation of this
kind. From this point of view the regions may adopt three different
relationships to the growth of the information society:
(1) active integration in the information society;
(2) adaptation or subordination to the information society;
(3) exclusion or protection from the information society.
We shall not go into what forms of society the different relation
ships may lead to, but for points 2 and 3 the associations with the twothirds society are not far away. Not only social groups but also regions
may fall within this concept. One often hears it claimed that better
"telecommunications lead to economic development". Making such

7
8

The population in Switzerland estimates high-tech rather negatively expecting
the further loss of work-places; see: Meier-Dallach et al. 1997.
We have in this connection made use of Qvortrup et al., Barriers and Strategies
to effective Participation in the Information Society in Cohesion Regions.Vol.
3, Nexus Europe, Dublin 1996.
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statements people forget that telecommunications lead to the regions
being more strongly integrated in larger economic systems. Improved
communications and better trading connections with fewer barriers
often provide better competition conditions for strong economies rather
than weak ones. To the extent that the regions are economically weak
greater openness will simply make these weaknesses more visible. One
may argue for the view that sharper competition conditions will also
strengthen the regions in the long run, but in the short term the local
production may nevertheless experience considerable problems on
account of increased competition. New ICT makes it possible, for in
stance, for large production systems to make decisions with far-reach
ing consequences at short notice.9 This emphasising of ICT and the ,
economic system as a closely knit web leads, however, to a problematising of political strategies that takes in both the development of
the information society and regional development. Over the last 25
years several strategies have been tried out:
(1) The growth centre strategy. Selected rural municipalities at
tempted to attract central industry by creating a suitable infrastructure
and other prerequisite conditions. Naturally enough this was often in
dustry that had no great problems in moving on. In this way one often
ended up with a game with no winner.
(2) Strengthening of the public sector and the building of infrastructure have been tried in the three countries with considerable
energy. The same is true of the EU, where for example the STAR pro
gramme had 760 million ECU at its disposal; the idea was to build an
advanced electronic infrastructure in the poorest regions of Europe.
There is a great deal to suggest that this strategy brought with it a
limited amount of new economic activity. Improvements in infrastruc
ture can yield the following advantages for individual enterprises:
(a) direct reductions of costs
(b) indirect reductions of costs
(c) new and better services

See inter alia Hepworth 1986: "The geography of technological change in the
information economy" Reg. Stud. 20:407-424, in which he says that "with the
growing importance ofinformation in all sectors, regional development will be
increasingly affected by how multilocational organisations use computer net
working to allocate their use of capital and labour".
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(d) better decisions
(e) increased flexibility in relation to localisation
(f) larger markets and increased ability to compete

In a study that CSP10 carried out an attempt was made to quantify
the advantages within points a to d in relation to the investments made
in telecommunications. It was found that the advantages from direct
reductions of costs were small but the advantages from indirect cost
reductions, increased efficiency and better decisions were consider
able. All in all the proportion between achieved cost reductions and
investments in telecommunications was 6.5 to 1. However these im
provements do not give the regions any competitive advantages over
central areas.
(3) The active diffusion of technology has been tried out in a
number of countries. Numerous experiments have been started with
new ICT. One of the early programmes in the EU was "Effects of New
Information Technology on the Less Favoured Regions of the Euro
pean Community", which in 1983 presented the results of studies in
France, Greece, Ireland, Italy and England. These reports showed that
outlying areas were slow to start using new ICT and that the potential
was large. The policy recommendations in the programme were frag
mentary and concentrated on "technology-push" proposals, or in other
words the supply side and the raising of skills.
In Denmark the discussion about the hybrid network led to the
granting of money for a "Research and Development Programme with
the application of new information technology", and in addition to the
funds granted for the programme large sums were also made available
by the EU, among others, for the same projects. The EU has estab
lished a number of programmes in connection with new ICT. Most of
these programmes have focused on advanced and competence-inten
sive technology. The proportion of policy-relevant programmes related
to regional policy has therefore been small. To improve this situation

10

CSP International 1982: Telecommunications and the Economy Report supplied
to Long Range and Strategic Studies Division of British Telecom, London.
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programmes like ORA (Opportunities for Applications ofinformation
Technology and Telecommunications in Rural Areas) and projects like
BIRD (Better Infrastructure for Rural Development) were established.
Appi ¡cations and infrastructure measures were central in these programmes.
Norway has also had its programmes for the diffusion of technol
ogy, but probably with a limited degree of success. It has often been
the case that "Nothing succeeds like success", which means that smart
players received public funding for things they would have done any
way. Earlier it was shown to be the case that in those technology-dif
fusion programmes that were in progress, the proportion of enterpriseoriented spreading of ICT was relatively small. Several programmes
touched upon new ICT. However, only to a modest degree were these
programmes directed towards stimulating enterprises to establish ex
ternal links or strategic networks. Much of the effort invested in re
gional policy was directed at comprehensive "technology-push" pro
grammes, or in other words the supply side without any full realisa
tion of the fact that this was a cost-intensive, risky and long-term strat
egy. If one chooses such strategies, the will to invest effort over a long
period of time must be present; small programmes over three to five
years both are and also were probably an unsatisfactory use of limited
resources.
In Switzerland policy-makers are trying to react pragmatically
observing and/or adopting the OECD-, G7- or EU-recommendations
or -decisions (Donni 1997). A nation wide think tank group was founded
aiming to reflect the transformations into global information society.
The Swiss Council of Science obliged its Technology Assessment
branch to evaluate the impacts of the new revolution. The question is
whether and how the peculiarities of Swiss political culture will func
tion as before and/or whether and how international pressures of tech
nology developments will disturb the Helvetic pace on the road to
globalisation (Lepori 1996, Colom and van Bolhuis 1996, Maggi 1996).
(4) The competence centre strategy signals good associations,
not least because of the association with Silicon Valley. It has been
tried out in several countries, and the Norwegian FUNN programme is
an example in this connection. From 1988/89 14 centres of expertise
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in information technology (also called FUNN centres) were estab
lished." The results were out of all proportion to the expectations. Sili
con Valley signals good associations but is difficult to copy.
The four strategies that are mentioned here have in common the
fact that an attempt was made to pick out a strategically important
factor which, if it were influenced, ought to lead to more comprehen
sive economic and social development. However it appears to be dif
ficult to identify "trigger" factors of this kind. Since ICT is first and
foremost an integration technology, strategies that are more integrated
are sailing with the wind.
(5) Flexible specialisation integrates economic and social factors
to a greater extent. Furthermore it has important geographical impli
cations. This strategy claims to be able to stimulate the growth of geo
graphical "clusters" of productive activity in remote regions, where
one can find historically based productive skills and the capacity for
production. This strategy involves active use of electronic networks,
not as triggering factors that are intended to generate growth, but as an
integrated activity that makes flexible specialisation possible by sup
porting, among other things, division of labour, activities like educa
tion and further education, access to public services etc. Flexible spe
cialisation has been chosen as the focus for more detailed studies in a
major project funded by the EU. One of the ideas here is that ICT must
be part of the total development strategy in a region. In this context
ICT is simply a necessary but not sufficient condition for the genera
tion of economic development. This „complexification" of policy high
lights some dilemmas.

3.2 The dilemmas of national policy
State: active or passive?
In Denmark the debate about ICT was from the very beginning
linked to media and culture. A media commission, analysing the im
portance and the consequences for the media was established in the
1980s. It pointed out clearly that ICT would mark most sectors. Again
the discussion about consequences for the media especially TV was
" FUNN = The Norwegian Research and Development Network.
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central. In a report from the tele-companies, the television coverage
and the cabling were an important way to increase the commercial
base of the companies, through an increase in the amount of traffic,
and a specific plan for the cabling was presented.12 Through the ca
bling of the most populated areas one killed three birds with one stone.
The financing, the control over channels, and last but not least - one
would get Denmark cabled with fibre optic cables - a Danish ICT
Highway. A political agreement was reached. A plan for a net - a
Hybridnet- consisting of cabling and radio signals, digital as well as
analog transmission - was decided. Part of this agreement was 16 so
cial experiments to be carried out in local communities (Cronberg et
al. 1991 ). The experiment stopped - without any visible effects. And a
standstill could be observed. 1994 saw a radical change in Denmark's
technology policy. A fast-working two-man committee had presented
a report: The Info-society in the year 2000, with appendices'3, in which
the authors put the information society back on the agenda. They pro
posed active government involvement with a view to promoting and
moulding the use of the new technology and stressed the importance
of the fact that no one should be excluded from access to the new
technology in order to avoid ending up with a two-thirds society. They
also stressed that use of the new technology should be based on Dan
ish values - and that these values could be ensured through deliberate
choices. They suggested a Danish model in which market forces were
not allowed to stand alone. There were three serious risks that had to
be avoided:
• the risk of the state and private companies not managing to change
their work procedures sufficiently effectively and develop new ICTbased products
• the risk of increased social polarisation
• the risk of the information society developing in the direction of
a "Big Brother is watching you" society.

l2

De Danske teleadministrationer (1983): Rapport om tilvejebringelse af
hybridnettet. København.
" Dybkjær L. and Christensen: Info Samfundet år 2000 (The Info-society in the
year 2000).
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The authors stressed that public sector action in particular should
be directed towards ensuring some special values:
• ICT must support free access to information and exchange of
information
• ICT must support democracy and the individual's right of codetermination
• ICT must contribute to personal development, partly by support
ing the individual in his or her work situation and leisure hours
• ICT must open up the public sector and make it more transparent
• ICT must be used to support the weak members of society.
In each of the following three years - 1995, 1996 and 1997 - ac
tion plans and follow-up plans were prepared for the public measures.
As a result of these initiatives, public institutions and the public sector
have drawn on and are now implementing plans for using ICT to im
prove products and processes.
The Norwegian parallel to the Danish report, "Bit for bit", has
many similarities. However, in Switzerland the federal, i. e. central
state is rather more passive than active in technology policy issues
(Rossel 1995). It is difficult to imagine a Swiss minister proclaiming a
nation wide slogan like "all Swiss children to the WWW". But the
recent mobilisation by the new push campaigns in the international
context are leading to fears that Switzerland will lose its international
position, i. e. work-places and productive capacities. So the central
state is under pressure to decide between the traditional passive orien
tation, on the one hand, and a new active policy to push the new infor
mation technologies, on the other. Or is "waiting between" the better
strategy because the push could become a flop?
Policy: central or focused on regions?
In Denmark the regional dimension plays only a minor, direct role
in new policy plans. A number of spearhead municipalities have been
designated to try out different strategies and ICT applications. How
ever, the regional effect is mainly indirect since it is at the local level
that the plans are to be realised. Through the various activities, differ
ent solutions are being developed and tested in direct interaction with
the users. Among other things, this means that both suppliers and pur-
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chasers of ICT solutions are developing a high level of readiness and
that both electronic and social networks are being established that can
react adequately to future possibilities. It also means that the regional
and local public decision-makers have got ICT on the agenda and are
beginning to see how they can actually use ICT to improve the condi
tions for development in their areas.
If we compare the visions for the regions in Norwegian policy we
can see that the Telematics report of 1983 balances between uncer
tainty and optimism, while the policy document "Bit for Bit" of 1996
is in fact more cautious. In 1983 it was said that "the ability of telematics
to reduce the significance of geographical distances will be of advan
tage to the regions". In 1996 the slogan is "som utkant må vi være i
forkant", which in English means something like "though remote, we
shall never miss the boat", in other words it is Norway itself that has
been placed in the position of a region 13 years later. True enough,
great emphasis had been placed on the regional dimension in 1996
too, but first and foremost in the form of securing for all citizens pub
lic benefits of good quality in terms ofinformation, communications,
education, health etc. The idea that the more remote areas are to get
more than central areas has been toned down. This impression is rein
forced when one reads Proposition No. 70 to the Norwegian Parlia
ment (1995-1996) "On the discontinuance of remaining sole rights in
the telematics sector".
The culture of policy in Switzerland is federalist. Mainly the policy
of development and technology is focused on regions. While a nation
wide coherent policy is lacking, each of the 26 cantons and of the
different small regions has its own policy instruments, for instance,
the cantonal offices for economic promotion, elements of new tech
nologies within the regional concepts for development (IHG)14 and
regional networks like the CIM-Centres. It is evident that this federal
ist pattern of policies strongly resists a nation wide push strategy of
new technologies. It is typical that the last experiment to do this, the
KMG-project of the PTT (the previous state enterprise for Mail and
Telephones) failed (Rotach et al. 1993). It is difficult to mobilise Swiss
regional resources and private initiatives by central state campaigns or
strategies.

14

In Switzerland an "Act for investment to support peripheral regions" (IHG) was
passed.
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Pragmatic or programmatic?
In Denmark, interestingly enough, especially the plan about the
Hybridnet brought the regional and local dimension into the picture.
The plan excluded the least lucrative areas, that meant the periphery
and the sparsely populated areas. The Ministry of the Environment
reacted with a report (Planstyrelsen 1983) about the local consequences
of such a policy. And it was pointed out that the suggested plan would
cement the position of the periphery. Public debate and social experi
ments were suggested to throw light upon whether the negative effects
could be avoided. When finally political compromises arrived at the
establishment of a net, named the Hybridnet, means for full scale ICT
experiments in local communities were set aside (Cronberg et al 1991)
and 16 experiments was carried out. They never became the spring
board to the information society, which more or less implicitly had
been hoped for. Great expectations lay in the air. Expectation of better
access to the coming infrastructure, to avoid being excluded from the
coming future of ICT. Expectation of creating attention on the area.
And not least expectations about stimulating industry through devel
oping and testing new technical equipment. The attention from the
period of starting up the experiments was quite different from the in
difference found when they stopped. In spite of the fact that important
experience was gained (Cronberg et al 1991), it was obvious that the
expectations were not fulfilled. Similar experience was harvested in
Norway, where the experimentation with telematic centres, or as they
were later called „telecottages", was partly implemented as a result of
the Green Paper presented by the Tele Commission in 1983.'5 How
ever, this experimental strategy, was primarily followed up by more
experiments, and not an easily identified strategy. Arbo (1989) dis
cusses the growing interest in social experiments as a central method
in the "adhoc-cracy" and proposes that, as such, they are an important
tool in a refeudalisation of society.
In Swiss technology policy pragmatic elements and actions are
predominant in programmatic concepts and strategies. This character
istic is a further precondition for the fact that Swiss technology policy
is neither systematic nor programmatic. An important source of resist
ance to state programmes is the enterprises of Swiss industry. The in
dustrial culture of Switzerland is - compared with the neighbours, like

''Norges Offentlige Utredninger, "Telematikk".
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Germany, France and Austria - opposed to big state programs, for in
stance to promote R&D. Swiss enterprises accentuate self reliance,
individual competition and rather mutual networks than participation
within state-initiated programmes and networks. Therefore the Swiss
federal policy risks resistance within the private leading sector of the
economy, if it intends to profile technology promotion as a national
programmatic issue. Pragmatic improvement of state conditions for
private initiatives in technology is preferred. -This orientation is rooted
in the relatively decentralised pattern of industrialisation and simulta
neously in the fact that the Swiss industrial culture was not based on
big complexes and heavy industries. In countries, where these types of
industries were or are important, a state programme for promotion and/
or pushing a technological policy is more feasible.
Protection or de-regulation?
When it comes to new information and communication technol
ogy Denmark and Norway have moved from protection to de-regula
tion during the 1980s and 1990s. This move has also resulted in a
move from technology push strategies to market pull strategies. There
is one contradiction unfavourable to a strongly profiled push policy of
new technologies on the Swiss federal level: the federal state is, on the
one hand, forced to protect and regulate the small business sector in
the regions and agriculture against the tendency towards an open mar
ket. These protective interests are very important for the central state
because they can influence nearly all policy issues in parliament and
in referenda issues. One factor is quite unique, i. e. the so called ,ma
jority rule of cantons'. Relevant issues in referenda are only accepted
if the majority of cantons vote by a majority. The small business frac
tion and the farmers are concentrated in the small cantons of the Al
pine periphery, which decide as states independent of the population's
size. On the other hand, the Swiss central state was and is relatively
"low regulated" as far as social policy is concerned. The industrial
part of Swiss society, the conditions of working people in terms of
social security, as well as the top sectors of industry are less regulated,
than for instance in Germany, Sweden and other Scandinavian states
comparable to Switzerland. Therefore, a nation-wide strategy for new
technologies appears in the protective part of society, in peripheries
and in lower strata, as a threat to the existential base. This is obvious
since people mainly in peripheral contexts prefer core technologies
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(Meier-Dallach et al 1996), which guarantee work-places instead of
high tech perceived as job killers. A strong national push policy for
new technologies would lead to dissent between the two parts of Swiss
society, i. e. the centres and the peripheries.
Economic globalist and/or political self orientation?
Denmark and Norway adapt to the policy regime of the European
Union when it comes to the innovation and diffusion of new ICT. Un
til now, Switzerland prefers the role of an observer mainly of the G-7
and WTO plans and strategies. A globalist orientation seems to be the
most adequate for Switzerland. In contrast for instance to Austria the
Swiss economy is not only horizontally connected with neighbours
(according to the proximity principle) but it is more vertically and
globally oriented. The market outlook is world wide and the Swiss
multinationals profit from this economic universalism. The less regu
lated horizontal relations and connections - as on a European scale in
the case of the EU - the more freedom of choice is possible on a world
wide scale. The global ist option is simultaneously a private individual
choice. This orientation is a challenge to innovations in technology,
mainly for new communication technologies. A state programme push
ing exports to global markets and mobilising for global orientation is
not necessary. On the other hand, the autonomy of decision in politics
remains a strong focus of orientation in most Swiss regions. The eco
nomic universalism contrasts with this political self-orientation. The
federal state is again under pressure, it remains to be seen whether it
will promote a push toward economic integration, which is seen as a
threat to political autonomy by a majority. And why is economic inte
gration into an international macro region like the EU is necessary, if
the individual economic universalism is successful on a global scale?
Straightforward or going-between?
The changes in Danish ICT policy - major attention, concrete ini
tiatives, user involvement, passivity, renewed attention and hectic ac
tivity - must be seen in the light of the structural changes that have
taken place in the eighties and nineties. The situation when experi
ments were carried out at the end of the eighties was very different
from the situation in the middle of the nineties. That applies both to
the technology and to the extent of its use in everyday life. In the ex
periments of the eighties, there were problems with the technology.
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The user interfaces were very restricted and the communication side
was limited by a lack of subscribers. In the latter period the technol
ogy has developed, so there are fewer technical problems, convertibil
ity has increased and user interfaces have become much better.
In the understanding of the new and changed conditions a certain
degree of readiness seem to be important (Storgaard 1997). Readiness
develops mainly through learning by doing. Without some degree of
readiness, one does not react, no matter what is said. Without readi
ness, one is deaf to the message. The code has to go infirst.The Internet
is incredibly important in this connection. It acts as a kind of catalyst
for the development of readiness - and perhaps also for the develop
ment of the ability to see new potentials. Especially the growth of the'
Internet here in the middle of the nineties has created entirely new
conditions - technological (in the form of a common network), eco
nomic, and with respect to readiness and competence.
Thus, after a break, the Danish model has begun to focus on a
development that is intentionally based on user involvement and on
preservation of values and standards. It is recognised that the technol
ogy can be moulded simply by developing specific methods of using
it, and that this development must not be determined only by market
forces. An important effect of this development process is the devel
opment of competence and readiness among the regional and local
actors and decision-makers.
Denmark and Norway have both moved from a technology-push
strategy to a more market-pull strategy during the last 20 years. We
may therefore conclude that the two nations have moved from a more
straightforward policy situation to a "go-between" situation between
these contradictory positions. A review of the literature reveals that
apart from some important contributions, there is no deep understand
ing of how information and communication technologies contribute to
economic development (Snow 1988, Strover 1989). Against this back
ground the providers of communication technology and especially the
development organisations apparently find it difficult to tackle prob
lems linked to new communication technologies in an economic de
velopment context. Looking into the Norwegian situation we may ob
serve that development organisations like the Norwegian Directorate
for Development Cooperation have the same problems that organisa
tions working with rural development inside Norway are facing. Both
the Norwegian Ministry of Local Government and several rural devel
opment agencies find it difficult to implement more overall develop-
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ment strategies. Norwegian policy papers have their own rhetoric of
telematics, networks and rural development. However, there are indi
cations that this rhetoric first and foremost is a reminiscence from the
strong technology push tradition that now has few supporters.
The Swiss federal state was/is in a "go-between" situation between
these contradictory positions. It is evident that a strongly profiled, ac
tive national policy or a push strategy for new technologies is hardly
to be found in this situation. The Swiss federal state is rather observ
ing than acting and prefers to participate in economically and globally
oriented organisations like WTO, OECD, G7. Pragmatic promotion of
favourable conditions is more attractive than a top down strategy.
Against this background we shall content ourselves with stressing
a challenge for further work.

4 A challenge
In regional policy we find a paradoxical situation when it comes
to technology policy: the faster new technological solutions have
spread, the less they have been the object of an active technology policy.
Correspondingly, much of the active technology policy has concen
trated on technological solutions that it has often been difficult to get
the users to accept. The Internet isin fact an exception in this connection.
At the same time as it can be difficult to achieve political goals,
new ICT has practically flooded the market. This schism between map
and terrain points towards two central strategies for spreading tech
nology: technology-push and market-pull. An important theoretical
tradition within technology studies takes as its point of departure that
those decisions that have already been taken strongly influence the
room for action in the future. In this theory these are called "pathdependencies". To put it briefly: both the possibility of participating in
the decision-making process and future possibilities for alternative
options are „path-dependent". The task of enabling competition for all
telecommunications services is to be completed by 1.1.1998. What
are called universal services, or "Universal Service Obligation", are to
ensure basic services for all users as well as ensuring special services
for some groups. Ensuring that special services are included in the
general technological development may however easily become a re
sponsibility that lies outside the operating companies. There is a clear
possibility that free competition in the case of more and more telecom-
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munications services will result in new localisation conditions in a
few years' time in spite of the fact that policymakers are optimistic
about the ability of the market to ensure equal opportunities. There are
of course differences between Denmark, Norway and Switzerland when
it comes to the rhetoric of policy papers, however, there is a strong
convergence when it comes to actual policy more and more influenced
by international "trends" and commitments. On this point irreversible
situations can easily be produced. The problem of irreversible techno
logical solutions thus illustrates the need for an active policy in rela
tion to technological development.
We can put all this in another way: rapid technological develop
ment, which has often brought about irreversible technological solu- '
tions, has in many ways made apparent the need for constructive tech
nology assessment and likewise the task of safeguarding social and
societal criteria in the process of designing and introducing new tech
nological solutions. Important aspects of constructive technology as
sessment are revealed by the way in which we answer the following
three questions (Callón 1995):
(a) How are we to ensure that all the players who are involved,
including non-specialists and the most deprived, are heard when it
comes to the various technological choices that are made - also when
it comes to the moment of the final decisions?
(b) How can we keep open important technological options so that
in the future as well we have an acceptable amount of room for action
when it comes to different designs of technology?
(c) How can we avoid the creation of irreversible situations that
exclude technological options in the future simply because they re
ceived support at a given point in time?
Evaluations could learn from the past revolutions reshaping space
and time. The most visible was the "planimetrie" revolution. Step by
step natural and populated landscapes became crossed, "sub-wayed",
overflown, surrounded. The substantial elements of space are no longer
its substance, the landscapes, but the roads, connections, mobility sched
ules.16 Terms like modal split, inter-operability of traffic systems are
the crucial concepts. The landscape became "une quantité négligeable"
of space. Substantial space has been transformed into a metric space.
The traffic system de-evaluated the landscapes to coordinates instead
of basic frames for the life of natural and human existence.
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The "Chronometrie" revolution was a more silent and long-term
process. The society transformed natural time step by step into a met
ric time. The life became a set of years, the spring a set of numbered
weeks, the day a succession of agenda obligations dictated by the dig
ital swatch. The time became an abstraction of life patterns instead of
a frame for shaping the understanding and sense of activities. Sub
stantial time has been fragmented into metric time.17
The recent revolution we call "electronometric". The first evalua
tions are available, starting or planned. But it is evident that the evalu
ators are predominantly users of ICT and fascinated by the informa
tional and global society. Although the fact that compared with previ
ous revolutions a lot of money is being invested in evaluations and
technology assessment, not the end but the repetition of the story will
be more probable. This should make evaluation more sensitive, criti
cal and controversial at the beginning of the implementation. Includ
ing non-users, non-loyal users, rebels and delayed people in evalua
tions could provide more substantial knowledge about the informa
tional society. The negative consequences and irreversible situations
of Chronometrie and of planimetrie evolutions are obvious today to
many groups suffering from stress.
Some critical writers like Neil Postman and others more or less
choose to reject modern ICT and promote "back to basics". Techno
logical progress has been made responsible for all the evils in modern
society. In the field of policy this is hardly a fruitful analysis, either in
the urban or rural areas. However, it is necessary to draw attention to a
trend which is becoming more and more pronounced in the system of
behaviour, namely the trend towards individualism. Not only the mass
media, but also ICT, are part of a transition from one type of society to
another, which underlies and comprehends all the individual changes
in behaviour patterns. When these patterns evolve quite differently
among different user-groups, enormous information and communica
tion gaps also develop. These information and communication gaps

l6

The most profiled interpretation of this revolution is found in: Virilio 1993.
The Chronometrie revolution correlating with the planimetrie changes is described
in several contributions in: Zoll 1988.
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are therefore not only a reflection of different access to important re
sources, but also an important indicator of a different social involve
ment. Social science has therefore an important role in understanding
these processes. Three areas of research should be given priority:
Design and application of new ICT This area can provide greater
insight into the user situation, and it will be possible to influence and
design better programmes through interdisciplinary competence. In
addition this will make it possible to achieve the effect of creating new
activity based on the results of such work. The active contribution of
the users is important, both factually and normatively. For instance,
studies may be made of how users apply new technology in other ways
than the original developers had imagined.
The role of communication technology in public space The devel
opment of communication technology raises a number of ethical, le
gal and political questions about the manner in which this technology
should be managed and used in "public space". These changes may
also be studied in a historical light. This area takes up the possibilities
of, the limitations on and the desirability of political control of the
development of new ICT.
Changes in patterns of symbols and collaborative behaviour The
integration of text, sound and image, and interactivity in global net
works is changing our systems of communication and symbols and
influencing patterns of collaborative behaviour. This applies to all
forms of communication in which new ICT is being used. This all
gives rise to a number of problem complexes within the fields of the
humanities, the social sciences, education and law.
These three areas of research are of course not limited to specific
regional or rural problems. However, we choose to underline these
three more general areas of concern as ICT is a global technology with
no intrinsic possibilities for rural or the urban parts of the world. Dif
ferent kinds of information-gaps are primarily the result of deliberate
actions and not technological development as such.
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PART 2
CASE STUDIES, EXPERIENCESAND
REFLECTIONS

INTRODUCTION

by Per Hetland and Hans-Peter Meier-Dallach

Marshall McLuhan coined the notion „The Global Village" which
is one of the most cited metaphors used up to today. The contributions
of this part start, on the one hand, from the very popular picture, but
they show, on the other hand, that even in the villages of remote areas
the impacts are contradictory. Therefore, social science is well advised
to analyse the developments of ICT and their impacts in rural periph
eries from different perspectives. Social experiments and projects in
the three countries demonstrate as examples how necessary evalua
tions are. They serve to revise ambitious visions of ICT impacts on the
rural sides of the "global village". And at least the small states like
Denmark, Norway and Switzerland are - with the exception of their
metropolis - "village-regions". For instance the closure of controver
sies is more difficult in Europe than in the US where a stabilised con
sensus for technologies is facilitated as is shown by Jaeger. One inter
esting source for insight into the impacts of ICT in remote areas is
social experiments. The trigger for such projects is often fears about
the loss of workplaces. Local communities and entrepreneurs take on
the role of heroes launching counter-measures. But, as is confirmed in
other contributions, Telematic centres in remote areas are difficult to
revitalise when the initial impetus and investments are exhausted
(Hetland).
The European Union launched a series of ICT and Infrastructure
projects like ESPRIT, RACE, TURA or ORA. The project BIRD (Bet
ter Infrastructure for Rural Development) was evaluated on the basis
of case studies. Comparative analysis suggests that peripheries are not
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periphery. There is a variety of different peripheries. Working more
flexibly in a touristic landscape far from urban stress is not yet an
impact justifying big investments in Telematics in rural areas
(Storgaard). A further study demonstrates in a Swiss case how the lo
cal and regional contexts shape the users' attitudes, hopes and fears,
orientations to individual and regional life linked with new technolo
gies. Counter-movements or resistance from traditional groups are prob
able in contexts with a strong culture if new technologies are perceived
as a threat to core skills in the economy (Meier). The "Global Village"
in the very remote regions of Northern Norway would surely be a fas
cinating vision for many people. But also here the vertical links and
connections to centrally controlled networks seem to work in ambigu
ous, positive and negative directions. Counter-measures to free mar
ket liberalisation are postulated in order to guarantee the optimal ben
efit for the region (Jansen). The coming paradise could be the elec
tronic market regions applying the Internet and WWW. The case study
of the Swiss-German-Austrian experiment, the - "Electronic Mall
Bodensee" will be instructive. Could it develop into a success story?
(Zimmermann).

VIDEOTEX IN THE
MELTING POT
by Birgit Jaeger, AKF: Institute of Local Government Studies,
Copenhagen

Denmark as a small state compared with the US as the big actor of
ICT makes evident how cultural differences work. Denmark introduced
Videotext in an isolated market while the US started on the basis of an
international and world wide market. In the United States the free
market was from the beginning the dominant condition for the expansion of Videotex. In Denmark the state monopoly was discussed as an
alternative strategy to a free market. The closure of controversies was
more difficult in Denmark than in the US where a stabilised consensus
for technologies was facilitated. Therefore cultural differences explain
different speeds and paths in implementing new ICT. But the study
shows that the Internet looks like a global on-line service weakening
the role of cultural differences on a national scale as was described in
the case of 'older ' information technologies.

1 Introduction
This study of the development of videotex was based on the theory
of social construction of technology (SCOT) - especially on the work
of the Dutch professor Wiebe Bijker. The social constructivist approach
sees technology as socially constructed. Thus specific national and
cultural conditions are involved in the development of the technology.
As a Dane, it is very difficult to recognise the special Danish conditi
ons. So a study trip to another country to investigate the development
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of the same technology in a different cultural context was part of the
study. I have chosen the United States of America as the other country,
and although most of this chapter is about Danish developments, I
shall compare the development of the technology in both countries.
In this chapter I will only present the empirical part of the study,
but to understand the structure of the chapter I have to say a few word
about the SCOT theory. To assist empirical studies, Bijker has drawn
up a model for analysing the development of technology (Bijker, 1995).
From a general point of view, the analysis is split up into two phases.
The first phase is called the sociological deconstruction of the tech
nology. In this phase, existing technology is split up in many different
parts and each part is studied carefully. The second part is the analysis
of the social construction of the technology. This part analyses how all
the different parts are merged into one coherent artefact.
In sections 2 and 3,1 will tell the story of the development of vi
deotex in Denmark. Section 2 is a deconstruction of the development
while section 3 is an analysis of the social construction of videotex in
Denmark. In section 4 I will tell the story of the development of online
services in the USA. Section 5 is a comparison of developments in the
two countries and section 6 gives the current state of play in the story.'

2 The Deconstruction of Videotex in Denmark
The general story of online service in Denmark is shown in chart 1.
The chart shows that there have been four different variants of videotex
in Denmark. The deconstruction of the development consists in open
ing each of these variants and studying the actors involved, the way

The study was financed by the Danish Government and was carried out at the
Technical University of Denmark, Department ofTechnology and Society. I thank
my colleagues - especially Tarja Cronberg - for useful comments. A study trip
was undertaken to Michigan State University, Department ofTelecommunications, and I thank Charles Steinfield for his help. I especially want to thank Oluf
Danielsen, Roskilde University Centre andAndrew Feenberg, University of Cali
fornia, San Diego for their contribution to the study. The results of the study are
published in Danish in: Jæger, 1995 and Jæger, 1995a. The results were pre
sented in English at the 4S-conference in Charlottesville, Virginia, autumn 1995.
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they interpret the technology, and their interaction with each other. I will
not give a very detailed description of all the different actors involved
in the development of the different variants, but focus on the main actors.
Chart 1: The Superior Development of Videotex in Denmark
1982-1984
The Teledata
experiment

I

1989-1991
Kommunedata's
experiment

1988-1993
Teledata
\

/
1995-1996
DIATEL

The background for the development of videotex is the structure
of telecommunications. There has never been a governmental PTT in
Denmark. Until 1990, there were three private, regional telephone com
panies. They were organised like other private companies, but on their
board of directors were politicians from the Danish Parliament. The
Post and Telegraph entity (P&T), which is part of the public adminis
tration, ran a fourth regional telephone company. The three private te
lephone companies had concessions from the Danish Government. P&T
had the power to regulate the companies, and to negotiate the condi
tions for the concession agreements. In 1990, the company that drove
P&T was separated as an independent company, and was merged with
the three other telephone companies into TeleDanmark. In the process
of liberalisation, initiated by the EU, TeleDanmark will be a private
company on a free market as of January 1, 1998. On that date, the last
political obligations on TeleDanmark will be severed.
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2.1 The Teledata Experiment: An Electronic Picture Book
At the time when the idea of videotex reached Denmark (in the
mid-70s), the telephone companies and the P&T got together to dis
cuss what to do with the new ideas they had heard about from Eng
land. They feared that if the Danish telephone companies did not take
part in this development, it would only be a matter of time before fo
reign telephone companies would launch the technology in Denmark.
They therefore decided to make an experiment with the technology.
The experiment was carried out in 1982-84. They used the English
experience and therefore also the same technique as in England as a
springboard: a television set with a decoder, a remote control and con
nected to the telephone network. They also used the English Prestel
protocol. With this choice, the English interpretation of online service
was transferred to the Danish experiment. According to the English
interpretation, videotex was an electronic picture book where the users
could look up ready made pictures delivered by the information suppliers.
In the experiment about 100 TV sets were placed in private homes
in two regions of Denmark; about 75 TV sets were placed in compa
nies and about 25 sets were placed in public buildings such as librar
ies, schools and hospitals. The contents of the service came from sev
eral service providers such as travel agencies, newspapers, computer
companies, banks, retailers, insurance companies, car dealers, and li
braries and other suppliers of public information.
The result of the experiment was a decision by the telephone
companies that Teledata should be turned into a permanent, nation
wide system. Throughout the experiment period, the telephone com
panies' interpretation of the technology was dominant in relation to
those of the other actors. To a large degree, the telephone companies
adopted the concept of videotex from the British Prestel service. Fur
thermore, the telephone companies' interpretation was characterised
by their picture of themselves as public suppliers. Their business had
always been to supply Danish society with networks for telecommuni
cation, and now this supply obligation was just extended to comprise
an electronic service as well. An obligation to give all Danes an oppor
tunity for connecting to a nation-wide videotex service thus becomes
part of their technological interpretation. From their point of view,
they were the ones to build the electronic infrastructure which Danish
citizens could then use.
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2.2 Teledata: From Picture Book to Switchboard
Immediately after the conclusion of the experiment, the company
that had manufactured the equipment went bankrupt. The technical
staff who had been involved found jobs with other companies, and as
no real documentation of the service had been made, the technicians
in the telephone companies had to start almost from scratch. So, at the
time, it was not possible to market the service to any great extent.
There was no major political backing either.
During a period of change-over, the technical staff in the telephone
companies developed a public teledata and launched it at the begin-'
ning of 1988. The Prestel protocol was still the basis, but other protocols
were available, and Teledata got a totally new design. From being a
service with defined user terminals that communicated with two cen
tral databases, it changed into a switchboard where it was possible to
use various terminals, and the two original databases were supple
mented by a whole series of external databases. In addition to being
able to switch to all possible external databases, Teledata was also
able to translate communication between various standards.
The content was not substantially different from the content in the
experiment, but there was, of course, much more information due to
the new external databases that had been connected. The target group
changed towards business users, simply because there were so few
private users. The actors involved in Teledata were almost the same as
in the experiment.
The actors involved in both the experiment and the public Teledata
interpret the technology as a whole. The actors formulate political, or
ganisational, technical and economic problems in connection with the
technology. In the telephone companies, the actors given the task of
solving the problems were to a large extent engineers or other technici
ans. So their suggestions for solutions were mainly technical (the speed
of the system, using different terminals and so on). They simply did
not think very much in terms of economic, social or organisational
problems. This meant that the organisational problems (e.g. the serv
ice providers' organisation of updating), the economic problems (price
in relation to contents), the marketing problems (the number of users),
and the societal problems (fear of isolation etc.), were never solved.
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During the experimental period, engineers from another firm had
been in charge of the development of the service. During the epoch of
Teledata, this was all gathered in the telephone companies, with the
result that Teledata was even more dominated by engineering con
cepts. Furthermore, the group of technicians was rather small, and as
the service was not very well documented, recruiting for new jobs was
difficult. At the same time, the telephone companies were very de
pendent on this group. Such conditions will invariably lead to a cer
tain amount of cliquism, making it very difficult for other groups with
different ideas to make themselves heard.

2.3 Kommunedata's Experiment: ATool for Local Authorities
In 1989, a new actor appeared on the stage: Kommunedata.
"Kommune" is the Danish word for municipality. Kommunedata is a
large company that supplies software to most of the Danish municipali
ties. It has the status of a private company but is a cooperative involv
ing most of the municipalities in Denmark, and its board of directors
consists of mayors from different municipalities.
Kommunedata wanted to market itself as an actor in the videotex
field, because they saw some potential in enabling the municipalities
to use videotex as a tool for delegating self-service tasks to citizens.
So Kommunedata set up an experiment that ran in the period 1989-91.
Kommunedata chose to take a completely different technical point
of departure from that of the telephone companies. They chose to build
their videotex service on French experience and the Télétel protocol.
This choice meant that the user terminals were similar to the small
French Minitel terminals.
The experiment was carried out in two selected municipalities.
The main content was information from the local authorities. Users
could get information about the number of inhabitants, child-care cen
tres, the price of daycare, questions about tax, addresses of local asso
ciations, a calender of local events and so forth. They could write to
each other and to the municipality, either in order to get problems solved
or to participate in a discussion of municipal conditions. The service
also contained various transactive services. A transactive service was
developed whereby users could get information about rental housing
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in the municipality, and could put themselves on the list for housing
directly on the screen. Home shopping at the local grocer was avail
able in the other municipality. There was none of the "traditional" con
tent like stocks and share information, travel information, news and so on.
The target group for the experiment was exclusively private
individuals. In the one test municipality, 22 terminals were set up in
public places such as libraries, post offices, schools and housing cen
tres. In the other municipality, only eight public terminals were set up,
while 80 terminals were dispensed to almost every household in a small
rural village.
At the end of the experiment Kommunedata concluded that a na^
tion-wide videotex service in Denmark could not be established on the
basis of municipal services alone; it would have to consist of both
municipal and commercial services. Such a videotex service could not
be established without the telephone companies. So Kommunedata
approached the telephone companies in the hope of establishing a joint,
nation-wide infrastructure.
From the beginning of the experiment, Kommunedata had establis
hed a project group consisting of representatives from Kommunedata,
both test municipalities and the researchers following the experiment.
Problems and solutions were to a large extent discussed within this
group which thus became the forum for the development of a common
interpretation of the technology. The most important ingredients of
this interpretation were: Technology should be a tool for the munici
palities and therefore be very easy to use. This lead to the choice of the
French Minitel terminal and Télétel protocol. It was part of the inter
pretation that the service in the long run might ease the pressure on the
municipal administration, so possibilities for rationalization of the work
of the administration was part of the picture. It was also part of the
interpretation that the service should give the citizens better opportu
nities for making their voices heard in local debate and thus influence
local democracy. The dialogue between citizens and the municipal
administration was thus an important point.

2.4 Diatel: One Service out of Many
At the point at which Kommunedata approached the telephone
companies in the hope of future cooperation, the telephone companies
were about to be merged into TeleDanmark. Therefore, considerable
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uncertainty prevailed in the telephone companies about how things
should be organised, what should happen with Teledata, and what atti
tude to take towards a former competitor such as Kommunedata.
For Kommunedata the next few years were a waiting period, but
in 1992 TeleDanmark approached Kommunedata. The former competi
tors now agreed to establish a new videotex service called Diatel. The
new videotex service was established as an independent company, with
representatives from both TeleDanmark and Kommunedata on the
board of directors. In addition to these actors, the new company con
sisted of two of the biggest Danish newspapers and a big bank. Diatel
opened the service in March 1995 with great publicity.
Diatel was built on Kommunedata's experience with the Télétel
standard, but with the decisive difference that the Minitel terminals
were replaced by PC's. An important reason for the choice of the Minitel
terminal in Kommunedata's experiment was that they wanted equip
ment that could be used by everyone. Diatel limited the target group to
those families who have bought a PC for use at home, and that means
the better educated, working part of the population, familiar with the
use of a PC. The providers of Diatel did not regard Diatel as the only
online service in Denmark. They regarded it as one offer among many
others. Thus they did not try to create a service that could satisfy the
users every possible wish.
In terms of content, Diatel resembled Teledata with services in the
following areas: news, information, finance, leisure time, travel, educa
tion, municipal services and trade. There was also electronic mail, ac
cess to online services from other countries and access to the Internet.
This was the situation when I finished the study in the autumn of
1995. The future for Diatel looked positive and the actors behind the
service were rather optimistic. But in February 1996, after just 10
months, Diatel closed down. TeleDanmark bought out the other actors
in the partnership, and made Diatel a service on the Internet.
TeleDanmark has now changed the strategy and set the goal of being
the biggest Internet service provider by the end of 1996. The service
providers who had developed services for Diatel have to make up their
minds and decide whether they want to follow TeleDanmark into the
Internet or whether they want to get out of electronic services. I see
this as an end of the story about videotex in Denmark. Nobody will
ever dare to invest in developing a new videotex service in Denmark.
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3 The Social Construction of Videotex in Denmark
In section 2 I carried out the sociological deconstruction of the
development of videotex in Denmark. Now I will analyse the social
construction of the technology by focusing on the controversies be
tween the different groups of actors.
One overall controversy is the question of whether a videotex serv
ice should be a monopoly or function under the conditions of the free
market. During the development of the four variants of videotex, the
actors changed their opinion on this question. In the beginning, most
of them wanted the service to be a monopoly, but now nobody wants'
that. Today the controversy has ended and a consensus exists that a
videotex service has to function under the conditions of the free mar
ket. That involves competition both from other Danish services and
from foreign services.
Another overall controversy, which is connected to the above, is
about whether the users want to pay the cost of a videotex service.
This was not a controversy during the two experiments with the tech
nology, but in the period with Teledata and Diatel it was never possi
ble to get enough subscribers that the service could run without a defi
cit. In the time of Teledata the telephone companies did not try seri
ously to solve the problem, but Diatel tried very hard to market the
service. When the number of subscribers is small, the service providers
do not want to invest in developing cheap and good services. When
the numbers of services is small, potential subscribers think it is too
expensive, given the content of the entire service. For many years, the
actors have been talking about a so-called critical number of subscrib
ers. On the other hand, they were convinced that if the service reached
this critical number of subscribers, the service would reach a critical
point and grow rapidly.
A more technical controversy was the choice of protocol - the
technical standard for ensuring communication within the service.
Teledata used the British Prestel protocol whereas Kommunedata used
the French Télétel protocol. In the development of Diatel the question
of protocol was one of the hottest controversies. Seenfromthe outside,
it might seem peculiar that an apparently purely technical problem can
contain so much dynamite. But to the actors involved it was not just a
question of some technical standard, they associated the standards with
other issues, included each others' interpretation of the technology.
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For example, the TeleDanmark actors wanted to stick to the Prestel
protocol because they associated the Télétel protocol with the Minitel
terminals which they were convinced had had their day. They therefo
re thought it wrong to build up a new service around this protocol. The
Kommunedata actors, on the other hand, wanted to stick to the Télétel
protocol because they associated the Prestel protocol with the troubleso
me Teledata. They wanted to create a new service which was easy to
use, also for people without extensive previous experience with compu
ters. The controversy was solved by basing Diatel on the Télétel pro
tocol - but in a strongly revised edition. The latest development whereby
Diatel is turned into a service on the global web takes the air out of this
controversy. Now everybody agrees on the Internet standard.
Athird controversy was the choice of screen or terminal. This contr
oversy has from time to time been rather intense because the screen
was seen as a symbol of the different technological interpretations.
The experiment with Teledata was very much identified with the TV
sets with decoders which were used. The final edition of Teledata was
not to the same degree identified with a particular screen as it was
possible to use TV sets, dedicated terminals, and different kinds of
PC's. Kommunedata's experiment was very much identified with the
small French Minitel terminals they had chosen to use.
According to the SCOT approach, a technology has not stabilized
itself until all the controversies have been solved. It is, however, diffi
cult to decide when this happens as a controversy may sometimes come
to life again even though everybody considered it ended. Bijker states
that a closing process is only "almost" irreversible; sometimes contro
versies are reopened. Today, it looks as if the controversy as to choice
of terminal is finally closed. But if the ongoing process around the de
velopment of interactive, digital TV results in a TV set with the po
tentialities of a PC, but with considerably better display quality, it may
lead to a reopening of the controversy. The next closure may then result
in a choice of the TV set as terminal - as in the first Teledata experiment.
As soon as the French videotex was opened for communication
among single users, some fast moving service providers started serv
ices whereby people could write whatever they wanted. Very soon the
so-called pink lines (Messagerie Roses) developed, in which the com
munication primarily revolved around sex, and the purpose for some
of the participants was to find new partners. During the first years of
Télétel's existence, a considerable part of the use was concentrated
around the pink lines (Christoffersen, 1988). This led to a debate as to
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whether it was acceptable that the state developed such a service, and
if the taxpayers' money should not have been spent on a more worthy
cause. During the following years, the more serious and professional
services gradually overtook the pink lines as regards the extent of use
(Jægeretal., 1990).
In Denmark, this subject has not been much discussed in connec
tion with videotex. On the other hand, we have had the same discus
sion in connection with other technologies, for example the so called
900 telephone numbers. The telephone companies had imagined that
quantities of different professional services would be offered via the
telephone. There was, however, no control of the contents of these
services and, after a short time, only services in the telephone sex cat- '
egory were offered. As a result, the telephone companies had to close
the service and by doing so hindered other possibilities for creating a
bona fide market for telephone services (Christoffersen, 1994). These
experiences were included in the interpretation of Diatel, and the contr
oversy was closed by a decision to introduce a set of ethical rules to
prohibit all services of the pink line sort in Diatel.
But as mentioned above, you never know when a controversy is
finally closed. This controversy has blazed up in connection with In
ternet. Now parents are afraid of giving their children access to Internet
because they know it is possible to find pornographic services on the net.
The above account of the controversies shows that only a few
controversies in the development of online services were closed. Prob
ably the only controversy that was finally closed was the one about
whether videotex in Denmark should be a state monopoly or exist un
der the conditions of a free market.

4 The Story of Online Services in the USA
In the USA, there are several online services. If you talk about on
line services to an American, he or she will think of CompuServe, Pro
digy2, American Online, GEnie, Delphi or another of the many com
mercial online services you can subscribe to in the USA. Even though
the development started a few years later in the USA, the technology
has now reached a much more stable level than it has in Denmark.
2

Prodigy is one of the biggestAmerican online services. For further description,
see Christoffersen, 1989 or Jæger, 1995.
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One of the conditions in the story of online services in the USA is
the structure of the telecommunications sector. In the USA one single
company: AT&T (American Telephone and Telegraph) had become so
big that in practice it had a monopoly. In 1974 the Justice Department
sued AT&T for breaking the anti-trust provision. This was the begin
ning of a long trail which ended up in 1984 with the decision of Judge
Harold Greene to order the divestiture of AT&T's local Bell operating
companies. This process of liberalisation in the American telecommu
nications sector resulted in the fact that both AT&T and the regional
Bell operation telephone companies were prevented from participat
ing in the development of online services. However, it became possi
ble for a lot of other actors to enter the field. In the course of time, the
following types of actors have participated in the development:

• A Publishing Firm
• Broadcasters
• Cable Television Operators
• Computer Manufacturers

• Computer Timesharing
Services
• Data Base Services
•Telecommunications Firms
(Steinfield, 1992).

In the early 1980s there were two different interpretations of the
technology. In one interpretation the technology was called videotex.
In this variant TV sets with a decoder developed by AT&T were used
as screens. The Sceptre decoder had a big capacity but it was also very
expensive. The communication protocol was the so-called NAPLPS
(The North American Presentation Level Protocol Syntax) which made
it possible to use a graphic interface that was rather advanced at that
time. As representatives for this variant I can mention Viewtron and
Gateway. Both services closed down within two weeks in March 1986,
and that was the end of this interpretation of the technology.
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Up to the closing down of Viewtron and Gateway, it was a wide
spread attitude among the leading actors that "real videotex" was based
on the NAPLPS protocol. The NAPLPS protocol attained acceptance
from both the online service industry and national as well as interna
tional standardising organisations. However, after the closing of
Viewtron and Gateway there was not much left of the dream of NAPLPS
as a global online service protocol.
The other variant used the personal computer as screen. It was
based on the ASCII protocol which had no graphics. On the other hand,
it was much cheaper. In the early years, ASCII based services were
regarded as a solution for people who could not afford services in the
NAPLPS protocol. As representatives for this view I can mention Dow Jones News Retrieval Service, CompuServe, Delphi, Prodigy and Ge
nie. After the closure of Viewtron and Gateway, these services changed
the name to online services. They did not want to be identified with
the failure of Viewtron and Gateway. During the last 10-15 years, some
of these services have grown into really big services. They are now
based on Windows and thus have a much more advanced graphic in
terface than the old NAPLPS based services. They have reached the
critical amount of subscribers and they are constantly developing. New
online services like America Online and eWorld has been started. Ap
ple's eWorld is only about two years old, and Microsoft launched a
new online service in the 1995 version of Windows.
The development of online services has not been a straightfor
ward process. A lot of controversies have arisen. I have already men
tioned controversies about the name (videotex or online service), about
the technical protocol (NAPLPS or ASCII) and about the terminals
(TV set or PC). The contents of the services have also been a source of
controversy. In the early days, many actors dreamed of finding a "magic
bullet": one single service that by itself could get people to subscribe
to the online service. Application was also a controversy. The role of
online services in future office automation was for instance a topic of
discussion. An application we would never think of today. A contr
oversy which is not yet settled is the question about networks. Dif
ferent networks give different possibilities for using sound and mov
ing pictures.
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Another controversy which is very fierce at the moment is the
competition from Internet. Today, Internet is so widely spread and of
fers so much information and services, that it is relevant to question
whether online services will be needed in the future when we can use
Internet instead.
This account of controversies shows that the technology is much
more stabilized in the USA than it is in Denmark. But there are still
many and fierce controversies which have not been settled yet. So we
cannot conclude that online services are a complete technology in the
USA. Time may show that it was only one step on a road towards
another interpretation of the technology.

5 Comparison between the two Countries
As mentioned in the introduction, I wanted to compare Danish
developments with developments in another country in order to be
come aware of the specific cultural features. I wanted to study what
kind of role these different cultural conditions play in the stabilization
of technology. In this section I will compare the different develop
ments in Denmark and the USA by focusing on how the controversies
are settled in each country.
At first I have to mention one of the big differences between the
two countries, which provides very different conditions for develop
ing online services, and that is the size of the two countries. It is im
portant to remember that Denmark has only a little more than 5 mil
lion inhabitants which is just a little more than the smallest states in
the USA. So nation-wide online service means something different in
Denmark and in the USA. A Danish service would be comparable to a
state service in the USA. One early experience of the US was that it
was impossible to make a local service at state level. The services that
survived were nation-wide. Today, the big American online services
are marketing their services throughout the whole of the USA - and
some of them even throughout the whole world. If a Danish online
service were to have the same basis, it should not only be marketed in
Denmark or in the European Community, but all over Europe.
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As I described in the earlier section, one of the Danish contro
versies was whether the service should have a monopoly or function
on the conditions of a free market. In the USA, this never became a
controversy because the liberalisation of the telecommunications sec
tor from the beginning led to a development steered by market forces.
Both in Denmark and the USA, the choice of technical protocol
has been a very hot subject. In Denmark, it was a matter of Prestel or
Télétel. In the USA it was a question of NAPLPS or ASCII. In both
countries, the technical protocols were to a great extent identified with
the two different technological interpretations which were competing
for dominance. The controversy is settled in both countries with the
Windows-based services we see today. The controversy could flare up
again on the issue of whether the Internet protocol should be domi
nant, but as far as I can see this will not happen. It is only a question of
time before we have software which is able to translate directly from
Windows-based services to Internet services.
In both countries there has been a controversy about the choice of
screen. In Denmark, the first experiment with Teledata used TV sets as
screens, but the idea of using the TV sets died because the equipment
manufacturers did not succeed in producing a cheap enough decoder.
In the first stage of the development of online services in the USA
where the NAPLPS protocol was dominant, the trend-setting services
also used TV sets for screens. The idea of using TV sets as screen died
with the closing down of Viewtron and Gateway. The argument for
discarding the idea was that the solution with Sceptre decoders was
too expensive. Finally, part of the explanation could also be that the
idea of using TV sets was closely connected with the first online serv
ices. After the closing down of Viewtron and Gateway, the other online
services used quite a lot of energy to dissociate themselves from this
interpretation of the technology, and it therefore became impossible to
develop the idea of TV sets as screens further.
Another solution to the question of the screen option is the socalled dedicated screen like the French Minitel. In Denmark,
Kommunedata used such screens in their experiment. In the USA, dif
ferent dedicated terminals were introduced, but none of them ever suc
ceeded. It is very difficult to reach the critical number of subscribers
with a terminal which is solely for one purpose unless one uses the
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French strategy of dispensing terminals free of charge from the be
ginning. It therefore became clear that if the critical number of sub
scribers were to be reached, it had to be done with terminals already in
the home (which was the case for both TV sets and PC's).
Anyway, the controversy is not yet settled. There are still those
who believe in the TV set as a future information technology tool in
the home. Actually, a rather hot debate on this topic is at present going
on in the USA. The discussion is not closely connected with online
services, but the outcome may be crucial for the future design of online
services. Some believe that, in the future, sets will be so cheap that an
ordinary family will be able to afford many different information ma
chines. Thus we can expect a development in the information field
similar to that of the households where average families today have
many different household appliances in their kitchens.
In the USA, the network for distributing the services has always
been a topic for controversy. The telephone network is used in many
situations, but is often connected with use of private packet-switched
networks. It is also possible to distribute services by satellite or aerialantennas or by cable TV and, finally, the services can be distributed by
CD-ROM. Until now, this controversy has not existed in Denmark as
there has been no choice, the only possibility being the telephone net
work. The same options will, however, arise in Denmark after the 1st
of January 1998 when liberalisation will be fully implemented. The
choice of distribution network may have great influence on the design
of the online services, as different types of networks offer different
possibilities for presentation of the contents of the service. Dependent
on the speed of the network, the service can be presented as pure text,
with graphics, pictures, animated pictures, and with sound. Pictures
can, for instance, be distributed via the ISDN network which Tele
Danmark now is laying out all over Denmark. Films, on the other hand,
demand much greater speed in the network, and thus hybrid net or
cable TV is necessary. This controversy is consequently completely
open and, in principle, everything is possible.
In the USA, some of the large online services are already testing
the possibilities of developing the service via cable TV. Prodigy, for
instance, has merged with a cable TV station and, during 1994, has
carried out an experiment in San Diego, California where seven subscri
bers have had Prodigy delivered through the TV cable. The greatest
advantage is that the speed has increased up to 70 times. That means
that transmission of animated pictures and sound is also possible, and
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Prodigy is thus developing into a multi-media service. Another advan
tage is that the telephone line is no longer blocked while Prodigy is
running. One third of the Prodigy users have already had an extra tel
ephone line installed because they found it unbearable that the tel
ephone was blocked. When the service is delivered through TV cables
it is just like getting an extra TV set. Although this controversy has not
yet actually emerged in the Danish context it is clear that this will be
an important controversy in the future.
This comparison of the development of online services in Den
mark and the USA shows that the cultural context has a great influ
ence on developments. Some controversies are the same in both coun
tries, but they are not necessarily solved in the same way. Other con- troversies only exist in one of the countries (e.g. the discussion about
monopoly/free market in Denmark and the issue of distribution net
work in the USA). But it does seems as though the next step in the
development can end up being the same in both countries.

6 Internet is Taking Over
In Denmark there is no doubt: Internet has beaten videotex. Diatel
has closed down and transferred into an Internet service. At first glance,
Internet looks like a global online service. But this is only true of the
technological aspects. If you only focus on the technological infra
structure in Internet - with the network, the protocol, the technical
equipment and so forth - it looks like an online service. But as the
social construction approach tells us, we have to include the actors
and their interpretation of the technology. And without studying Internet
very closely it is obvious that Internet is developed by completely dif
ferent actors than online services. Internet is organised in a completely
different way. There is no overall steering of the discussions and the
information, the use of most of the information on Internet is free, and
so forth. All these differences make Internet a different technology
than online services.
In the USA a controversy between the commercial online services
and Internet has arisen during the last couple of years. An example of
the competition between the two technologies is the American new
spapers' choice of starting point for their electronic publishing. Previ-
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ously they used online services because there they could earn money
from their information. Now, some of them choose Internet because
thereby they reach another clientele. The problem is then how to make
money from their information. This problem has not yet been solved
but a solution will certainly emerge within the foreseeable future. Oth
erwise the further development of Internet will be partly blocked, and
many actors have a great interest in the further development of Internet.
In the competition between Internet and the online services, the
strength of the online services in the USA is that subscribers have grown
used to using the services. They feel more secure in using the online
service instead of going directly to Internet. Today we hear reports
about stagnation in the growth of online services but, in their own
view, the online services are not afraid of a close down. They think
that subscribers will continue to use the online service because they
are accustomed to the user interface, and that new subscribers will
prefer to find information through the online service because the in
formation is served in a more structured way.
In Denmark there is no tradition for using online services. People
are not accustomed to finding information or communicate in that way.
One can say that, in Denmark, the development of videotex was too
slow and that Internet has overtaken on the inside track.
But what has Internet that the online services do not have? Internet
has some clear advantages. First of all, a long time ago it reached the
critical number of both "subscribers" and "service providers". As every
body knows, the number of people connected has exploded in the last
couple of years. It happened as the developers of videotex thought it
would: when the critical number of subscribers was reached the rate of
growth exploded.
Another big advantage is that in principle it is free to use the
Internet. Of course you have to pay the the telephone bill, but the in
formation is free and it is free to join in a discussion. As mentioned
before, there are some very big commercial interests involved in using
Internet for selling information and other materials, so at present there
is a very fierce controversy as to what will happen to the „free" prin
ciple on Internet.
Finally, the enormous flexibility in the structure is a big advan
tage. Everybody can go wherever they want on the net to pick up in
formation or discussions or to leave some information or points of
view. But this is at the same time a drawback. This very flexibility also
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makes it very difficult to grasp the entirety of Internet. Another disad
vantage is the lack of seriousness of much information on the net. As
mentioned before, there is a lot of pornographic stuff on Internet, and
we have all heard stories about youngsters making bombs in their own
rooms after reading instructions found on Internet.
In this brief summary of advantages and disadvantages I still have
to mention one, and maybe the most important advantage. That is the
symbolic value. Both in Denmark and the USA, the Internet has be
come the symbol of the Information Society. All the old visions about
"the wired city" in the USA or "the hybrid network" in Denmark sud
denly seem to be within reach on the Internet. In Denmark, videotex
was part of these visions. When the telephone companies started to'
develop Teledata their vision was to create the nation-wide electronic
infrastructure, where people could get information about everything.
With Internet this vision is nearly fulfilled, but not in the way the first
actors on the scene had imagined. Now we have one (and only one)
electronic infrastructure. This infrastructure is not nation-wide, but
global. It is not built by the Danish telephone company, but by the
American Department of Defence (and all the other actors who are
involved in Internet).
Unlike before, it is no longer only the technicians who believe in
the vision. Today a substantial part of the Danish population also indi
cate that they believe in and want the Information Society. This does
not mean that criticism of the Information Society has stopped. There
is still considerable discussion of these issues in Danish society, but it
is now official Danish policy that we are heading for the Information
Society.
This temporary result is not just good or bad. It will be assessed
differently by different actors. The current users of Internet think it is
an excellent result, while people who are not able to read and write
English will feel lost in this development.
This is the end of the story about videotex in Denmark, but it is not
the end of the story about a nation-wide or a world-wide electronic
infrastructure. There are still a lot of major and fierce controversies
around Internet which are not settled. And as the story about videotex
in Denmark shows, you can never take anything for granted as long as
the controversies are not settled.
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CONSTRUCTING TECHNOLOGY IN A SOCIAL
EXPERIMENT: FOLLOWING THE ACTORS AND
CONTROVERSIES
by Per Hetland, Department of Media and Communication, University of Oslo

In remote areas new technologies are shaped as counter-measurements, for instance to protect workplaces. They can be described by
four moments of a "translation" process. Communal entrepreneurs
"problematise " the situation in a first step. They will motivate the
interest of the other actors in an action programme. By enrolment of
different actors and mobilisation of spokespersons the relevant
collectivities of a community are involved. The article shows how this
process of translation in Norwegian experiments works, i. e. in
Telecenters in the case of Hamarøy. Most of the Telematic activities
have already closed down. But the following exception is interesting:
an alarm monitoring centre survived because the benefits (workplaces)
and costs were renegotiated with the community after the failure of the
centre in the private market.

1 Introduction
Social experiments are like expeditions. Since Norwegians have
made a speciality out of Polar expeditions, I will use the race for the
South Pole as an entrée to this chapter. Two expeditions set out to be
first on the South Pole, the expeditions of Amundsen and Scott. As
' This study was funded by the "Rural Development Programme", Norwegian
Research Council.
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expeditions in a totally unknown environment they were both hybrid
communities2 on the brink of human capability. Their choice of tech
nology and strategies were strikingly different and the success of the
one expedition and the failure of the other were later explained and
reinterpreted many times.3 Amundsen enrolled polar dogs from Green
land, clothes and food from the Netsilik Eskimos, cloudberries and
blueberries against scurvy, the art of skiing from Telemark, modern
navigation methods from England and much experience from the Arc
tic. Scott enrolled modern motor sledges (some of the very first ever
produced) for transport as well as horses from Mongolia, a few dogs
from Siberia (and the "heroic" act of man-hauling the sledges), but
also military traditions and scientists from the British Empire, and even
the first telephoneline in the Antarctic. In case you don't remember,
the result was a triumph for Amundsen and a disaster for Scott.
Amundsen got to the pole first and Scott and his four companions all
died of hunger and scurvy, cold and exposure.
Were it my intention with this introduction to tell you that wellknown technology represents a safer path to success than technologyin-the-making, this would have been a rather one-dimensional intro
duction to a multidimensional problem. First of all, Amundsen was
not at all an enemy of technology in the making. He was later to ap
proach the North Pole by aeroplane and was the first to cross the Arc
tic in an airship. One can find other important differences between
Scott and Amundsen than just their choice of technology. The most
important differences are to be found in their overall choice of strat
egy and how they perceived and tackled the problem of risk. Amundsen
was a very careful man, and planned everything, down to the tiniest
details. But, he took two big risks. He went to the South Pole when all
his financial and moral supporters thought he was bound for the North
Pole. Second, he went into completely new territory without prior
knowledge of the route. Scott, by contrast, had full support for his
South Pole expedition and he walked for most of the distance in the
footsteps of Shackleton. However, the large number of small risks he
took aggregated into a fatal conclusion.

2

3

For a dicussion of the concept "hybrid community" see Per Hetland: "Exploring
Hybrid Communities: Telecommunications on Trial", 1996.
Roland Huntford has made a comparative study of the two expeditions, see
Huntford: Scott and Amundsen, 1979.
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The social experiment I have selected for study is one of the Nor
wegian field trials with telework in the 1980s. One does not normally
think of telework as a technology. But, telework incorporates material
artifacts such as computers, software, and not the least, the telecom
munication system. The shaping of different models for the imple
mentation of telework may therefore be conceptualised as a "social
technology". Telework represents a less dramatic venture into terra
nova than the expeditions of Amundsen and Scott. However, percep
tions of this unknown territory frame our thinking and choice of strat
egies while we try to explore the possibilities.
To follow the actors I will start with some of the ideas underlying
one of the models of telework - the social invention called telematic'
centres or telecottages. At the beginning of the 1980s, many futuristic
writers designed scenarios of the "fifth Information and Communica
tion Kondratieff'. In 1980 Alvin Toffler outlined the world of
telecommunity in which the electronic cottage might be the „charac
teristic mom-and-pop business of the future" (Toffler 1980:372).
In a Norwegian and Nordic context, scenarios have been some
what less optimistic. One reason for this is developments on the la
bour market. After many years, women have achieved more or less
equal opportunities in education and work, and jobs located at home
are perceived as a threat to their hard gained rights and hence undesir
able. However, at a policy level it is important to explore the possibili
ties for rural development that might be found in new information and
communication technology. Since homework was perceived as a solu
tion that would gain a foothold anyhow, and in fact not a very desir
able solution, the idea of the countermeasurement was born.

2 The shaping of social technologies as
countermeasurements
Since the "characteristic mom-and-pop business of the future" was
not perceived as desirable, other solutions had to be explored. A likely
countermeasurement was to stimulate the establishment of telematic
centres i.e. centres where people could work for different employers
but without losing the community spirit of a workplace. To understand
the fate of the telematic centres or later the telecottages, one has there
fore to explore the role they were assigned; to counter an undesirable
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development. There were few dissenting voices, in the policy-paper of
1983, one finds no proposals to explore the "undesired solution" or
homework. One does find, however, a proposal to establish field trials
with information and communication technology. Thesefieldtrials were
to be organised as telematic centres. To examine this, I have chosen to
study some "communal entrepreneurs" and the controversies in the
"social experiment" established at Hamarøy. My starting point is the
automation of the telephone exchange in Hamarøy and the measures
the "communal entrepreneurs" took to counteract the loss of local jobs.
In local development projects one often finds alliances between
the actors, the professional development officers, the politicians and
the idealists affected. Such an alliance also occured in Hamarøy and I
have called this the communal entrepreneurs (see Barth 1972 for a
discussion of different entrepreneurial strategies). In Hamarøy the group
consisted of the shop steward of the manual telephone exchange, the
local development officer (who was later to become the chief officer
of the municipality), the chairman of the municipal council (on leave
from his job at Norwegian Telecom), and the old mentor of Hamarøy,
a civil engineer and retired general manager of a large industrial com
pany. This engineer also had international experience from 10 years in
the Middle East, where he, among other thing, had been Norwegian
consul-general. These four persons constituted the core of the com
munal team. Other people made important contributions, but this core
group tried to speak for the whole actor-network.
This chapter follows the translation approach of Callón and Latour.
Adapted from Callón (Callón 1986:196), four "moments" of transla
tion are identified in the attempts by these communal entrepreneurs to
impose themselves and their definition of the situation on others.
(a) Problematisation: the communal entrepreneurs sought to be
indispensable to other actors in the drama by defining the nature and
the problems of these other actors and then suggesting that these prob
lems would be resolved if the actors negotiated the obligatory pas
sage point' of the communal entrepreneurs' programme of explora
tion.
(b) Intéressement: a series of processes by which the communal
entrepreneurs sought to lock the other actants into the roles that had
been proposed for them in their programme.
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(c) Enrolment: a set of strategies by which the communal entre
preneurs sought to define and interrelate the various roles they had
assigned to others.
(d) Mobilisation: a set of methods used by the communal entre
preneurs to ensure that supposed spokespersons for various relevant
collectivities were able to represent those collectivities properly and
not betrayed by the latter.

2.1 Countermeasurements as problematisation
In many remote communities the manual telephone exchange was
both the mediator between people and an important place where women
found a "modern" job. When these manual telephone exchanges were
replaced by automatic exchanges, many women lost their jobs and in
Hamarøy 27 women were out of work in 1983.
At that time the local development officer was responsible for in
vestigating new opportunities for the unemployed women. Entrepre
neurs are usually perceived as actors who, in order to maximise cultur
ally valued assets, act strategically within limits set by factors outside
their control. In local and rural development, the scarcity of local en
trepreneurs has frequently been perceived as a problem. To stimulate
local entrepreneurship and to facilitate entrepreneurial success many
local communities have employed development officers. Their tasks
have been to advocate, manage, referee, arbitrate or to judge projects
and ideas or simply to transmit knowledge in some fashion to promote
potential entrepreneurs. However, the limited local „market" for en
trepreneurial activities has often "forced" the development officers into
different entrepreneurial roles.
At the beginning, the shop steward of the manual telephone ex
change and the local development officer tried to convince Norwegian
Telecom that they could relocate jobs from the cities to Hamarøy. The
local development officer states that "The response to this suggestion
was zero even though Norwegian Telecom at that time had a commit
tee working with relocation of jobs: The relocation committee". The
preliminary report of this committee was not given to the local devel
opment officer. He, however, became aware of the work of this com
mittee through other channels.
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At the next meeting with Norwegian Telecom, the local develop
ment officer confronted the local representative of Norwegian Telecom
with the proposals of the national committee, which the local repre
sentative had no knowledge of. By making a link between the national
committee for relocation and the local problems in Hamarøy the local
development officer and the shop steward of the manual telephone
exchange made it difficult for Norwegian Telecom to be completely
uncooperative. By this act the communal entrepreneurs had started to
determine a set of actants and define their identities in such a way that
the communal entrepreneurs established themselves as an obligatory
passage point in the network of relationships they now had started to
build. Hamarøy managed by this act to enrol financial support from Nor
wegian Telecom for the procurement of necessary equipment and tempo
rary economic assistance for Norwegian Telecom's former employees.
In 1982/83 an alarm monitoring centre was established as a mu
nicipal project with a steering committee consisting of the council en
gineer, a representative of the health sector, a representative of the
employees and the local development officer. At that time, very few
contested the idea that one could establish a small alarm monitoring
centre in Hamarøy and produce services by the help of telecommuni
cations that could be sold far from Hamarøy. At least one question
needs to be asked: Why an alarm monitoring centre? Three reasons are
important, and these reasons also illustrate other links in the growing
network. First that the women from the former telephone exchange
had very little formal education, their strength was their willingness to
work at any time 24 hours around the clock. Second, the national au
thorities had plans to divide the nation into different alarm monitoring
zones, each zone to be operated by an alarm monitoring centre. If
Hamarøy managed to be a pioneer in this field, it could be selected as
the centre, and thereby enrol permanent jobs paid by national authori
ties. Third, the Tele Commission had proposed the establishment of
telematic centres as local field trials. If Hamarøy managed to combine
the idea of an alarm monitoring centre with the idea of a telematic
centre they had a second argument for the enrolment of support among
national actors.
Very few answers were, however, given to the crucial problems at
the time: Would anybody buy the services produced? How should the
services be marketed? Would the buyers pay for the extra transaction
costs? And the question of time. Would it be possible to succeed be
fore the project period came to an end?
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According to the written documents, the communal entrepreneurs
displayed great confidence in the new idea and, just as Amundsen and
Scott, they had to conceal all their doubts in order to convince the
financial sources about the anticipated success. The communal entre
preneurs had made a double move; they had made a successful at
tempt to save local jobs and in this move they had circumscribed both
the national plan for alarm monitoring zones and also the innovation
from the Tele Commission; the idea of the telematic centre. This dou
ble movement rendered them indispensable, a process which Callón
calls problematisation.

2.2 The Interdefinition of the actants
The questions facing the communal entrepreneurs brought three
other actants directly into the story: the women from the manual tel
ephone exchange, the national authorities, and the telecommunication
technology. The definition of these actants explains how they were
concerned with the different questions which were formulated:
(1) The women from the local manual telephone exchange lost
their jobs and were therefore the focus of attention. However, in the
papers and accounts, they play a rather passive role and are usually
only passively enrolled to support the project. For example, when en
rolled for their competence in the project proposal; "This is people
that are used to handle telephones". The resolution of the vital ques
tions linked to marketing, transaction costs, etc. are however never
linked to the "telephone exchange women".
(2) The national actors produce policy and documents. Policy of
ten entails actions by public authorities and/or in the public sector, and
sometimes the establishment of new public institutions. An important
aim of local development officers is to exploit the possibilities that
may be created in the public sector, since these activities are reason
able permanent and well paid compared to the private sector (at least
in remote communities). Policy documents therefore present valuable
arguments when entrepreneurs try to enrol political and financial support.
(3) The telecommunication technology entailed changes that would
result in a decrease of employment in Norwegian Telecom in certain
activities, while it would result in an increase of employment in other
activities. However, as the local development officer states, "The de
crease would occur in the remote regions, while the increase would
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occur in the larger cities". For the communal entrepreneurs the para
dox was the fact that "the local community had no possibilities with
out modern telecommunications". By this definition the development
of modern telecommunications were made important, but ambiguous.
This ambiguity is one of the most important sources of controversies
as the project develops. And by this problematisation the communal
entrepreneurs achieved support since the technological ambiguity also
troubled national policy makers. The local project in Hamarøy was
therefore no longer solely a project that should solve the problems
caused by the introduction of automatic exchanges in the telephone
system. It was a "social experiment" where national policy makers
could explore the use of new information and communication technol
ogy for regional and rural development. The important question - can
new information and communication technology be used to create new
job opportunities in rural areas? - was enough to involve a whole se
ries of actants by establishing their identities and the links between them.
After the establishment of the alarm monitoring centre, the local
development officer was looking for new challenges and got a job as
director of the Jæren Development Council. While he was director of
Jæren Development Council he promoted the idea that all kinds of
public organisations and private enterprises should explore the use of
telematics for their own benefit. Many projects were launched and
among these was a project on telework. This project had a direct link
to his earlier ideas and activities in Hamarøy, and since in 1986 he was
head hunted to the job as the chief officer of the municipality of
Hamarøy, he enrolled Hamarøy into the planned project.

3 The definition of obligatory passage points
When the local development officer returned to Hamarøy, the alarm
monitoring centre faced financial and organisational problems. Origi
nally, the centre was planned to make a profit after a couple of years
when the subsidies from Norwegian Telecom and a variety of public
agencies came to an end. However, when the local development of
ficer returned, the subsidies were soon to end and the alarm monitor
ing centre had not generated the necessary income on the market. The
following services were produced: the monitoring of fire alarms, co
ordination of the local emergency ward and midwife service, security
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alarms for elderly people, life-saving service, the telemetrie control of
temperature, pH-level, salinity etc. in fish farming, different kinds of
information services, a switchboard and secretarial service for the
municipal town hall, etc. The idea was that the alarm monitoring cen
tre should generate income both from private customers and from the
local public administration. Nine people were employed at the centre.
It was not then possible to continue the alarm monitoring centre
without more public funding. The communal entrepreneurs designed
a new project proposal and managed to enrol the Ministry of Local
Government and received NOK 1.25 million for a project on telematics
in Hamarøy. The project was organised as a limited holding company
and would function as a development council and resource centre pro
moting the use of telematics both in the private and public sector (figure 1 ).

Figure 1: Organistational
structure of H am amy
telematics project

HT-Safe Ltd.
HT-Teach Ltd.

Hamarøy Telematikksenter Ltd.
HT-Tech Ltd.

New Ltd.

By the acquisition of NOK 1.25 million and their organisation of
the whole activity, the communal entrepreneurs had strengthened their
definition of the obligatory passage point. The nucleus of the reorgan
ised project was Hamarøy Vaktsentral (Hamarøy alarm monitoring
centre), later named HT-Safe. From the very beginning it was decided
that the more commercial activities of the social experiment should
rather rapidly be developed into commercial enterprises e.g. HT-Teach
that organised vocational training and courses and HT-Tech that gave
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technical support. The company names were actually in English, and
the reason for the English names was both to signal an international
orientation, but also to. simplify the marketing of the services on an
international market.

4 Devices of "intéressement" or how the allies
are locked into place
The identified groups have a real existence in the documents pro
duced. However, the entities and relationships are to be tested. The
stage is set for a series of trials of strength whose outcome will deter
mine the solidity of the communal entrepreneurs' problematisation.
The "telephone exchange women" are crucial at the very begin
ning of the story. They lost their original jobs and some of them were
employed in the alarm monitoring centre producing mostly alarm
monitoring services, switch board and secretary services for the mu
nicipal town hall. The women participated in the different workinggroups. However, despite all the information they got, or perhaps be
cause of it, they felt unsure. They felt that they were losing their grip
on developments and that they did not have the competence required.
In 1986 it was apparent to the communal entrepreneurs that compe
tence was a problem. First of all, the "telephone exchange women"
had no competence in marketing, they were therefore dependent on
other people to market the services. An attempt was made to compen
sate for this lack of competence by vocational training. Training in the
use of different computer programmes, sales, languages (especially
English) and information handling were perceived as particularly important.
However, their lack of relevant competence was still a problem
and in 1986/87 it was openly stated that it was necessary to recruit
employees on the basis of qualifications and motivation. This was per
ceived as important for the communal entrepreneurs if they were to
manage to enrol new allies from the private sector. The question of
motivation has to be understood in relation to the working rhythm that
the „telephone exchange women" were accustomed to. The numbers
of processed calls were approximately 18, 000 in 1984, 24, 000 in
1985 and 28, 000 in 1986. During the 24 hours there were approxi
mately 35% calls between 08-15, 52% between 15-22 and 13% be
tween 22-08. The working rhythm may be graphically displayed as in
the following figure (figure 2).
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Figure 2: Potential for allocation ottime for telework
Time that could be allocated for telework

8

15

22 24

Time during the 24 hours

The communal entrepreneurs interpreted the working rhythm as a
situation where the niches of „idle" time could be "exploited" for the
production of telework, while the „telephone exchange women" were
accustomed to interpret the "downs" as compensations for the "peaks".
They understood that the lower level of routine services produced com
pared to the old manual telephone exchange had to be compensated by
telework. However, they were never "motivated" to exploit the full
amount of „idle" time since they never were fully enrolled to support
of the translation from "idle" time to time for "telework".
The competence and confidence that the communal entrepreneurs
had were important when they negotiated with national actors. In the
application to the Ministry of Local Government the communal entre
preneurs promised that the project in Hamarøy would fulfill four aims:
(1) The project would act as a foundation stone for the establish
ment of new firms in the municipality for many years to come.
(2) The project would, during a three year period, give results in
the form of new jobs involving telematics.
(3) The project would market Hamarøy as a remote municipality
with bright prospects for the future, where a high quality of life and
new technology could be combined.
(4) The project would give central authorities new experience with
how telematics could be used as an important tool in rural and re
gional policy.
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One important step to ensure intéressement was to formalize the
link between the national actors and the local activity. When the pilot
experiment4 was launched by the Ministry of Local Government, the
Norwegian Telecom Research Institute and the Norwegian Research
Council in the summer of 1986, Hamarøy had strongly signalled that
the municipality was an interesting test-bed for telematics. The Minis
try of Local Government therefore specifically asked for Hamarøy to
be included in the pilot experiment. This status also gave Hamarøy
new arguments when it later came to apply for financial support.
Two of the communal entrepreneurs were particularly active in
keeping the interest of national actors. The local development officer
had close contacts to the Ministry of Local Government and, through
the pilot experiment, he strengthened his contacts to the Ministry. The
mentor also took care of another feature. When the Nordic Associa
tion for Community Tele-Service Centres (FILIN) was established he
was elected treasurer, a position he held from 1986 until 1989. Through
this position he developed contacts all over the Nordic countries and
FILIN also achieved the support of the Nordic Council (and thereby
indirectly of the Norwegian Ministry of Local Government). One Nor
dic project that FILIN later got involved in was a cooperative project
to stimulate further education and the mentor was given the responsi
bility of project leader. The aim of the project was to establish a net
work for communication between the Nordic telecottages. The project
gave priority to the rapid establishment of a communication network.
It was perceived as more important to give the different actors experi
ence with communication technology than the actual content of the
communication. The importance of the content were expected to in
crease when people aquired the necessary experience.
To implement the communication network as quick as possible, it
was decided to use the Videotex system and give priority to local com
puter clubs, agricultural extension service, local schools and finally
"genealogical research". The schools were the most frequent users of
the system, whereas more "commercial" actors were reluctant to com
municate for the sake of communication. However, this project did try
both to enrol the national actors but also to enrol the technology in a
more active manner, since it was already a well known fact that in
spite of a lot of symbolic use of the concept "telematics" the technol
ogy in use was both well known and trivial.
The pilot experiment referred to was a national experiment involving several
municipalities.
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The adoption of modern communication technology illustrates
several intéressement mechanisms. The communal entrepreneurs were
inspired by the ability of the technology to overcome distance. So far,
in spite of all the possibilities, the technology had been used for solv
ing rather local problems. It was therefore necessary to demonstrate
the ability of new communication technology to overcome distance.
The intéressement, if successful, confirms more or less the validity of
the problematisation. This was not yet achieved. However, the com
munal entrepreneurs had at least demonstrated the possibility of suc
cess.

5 How to define and coordinate the roles: enrolment
One can never be assure of future success. So it is important to
demonstrate the actual success achieved, as this will be a guarantee
for the likelihood of future success. The process of intéressement does
not necessarily lead to actual alliances or enrolment, and the crucial
task is therefore to transform questions into actual statements. The
communal entrepreneurs portrayed new information and communica
tion technology as useful in producing and marketing new services.
And not least, the project as a whole was portrayed as a partial suc
cess. Haifa year before the project money came to an end, the local
development officer reported to the Ministry of Local Government that:
(1) The project has functioned as a foundation stone when it comes
to basic investments in competence among the actors, in the technol
ogy and in a social and market related network beyond our own mu
nicipality. Telematics are today an integrated part of most develop
ment activities and the municipal organisation had acquired the most
modern computer network on the market.
(2) The project has directly given 4 new jobs. Indirectly it has
supported 7 old jobs and 2 new ones. In the private sector 10-12 new
jobs involving telematics were established. However, these two firms
went bankrupt in the same period. None of them got any support from
the Regional Development Fund. One conclusion is that the project
has not given the anticipated effects in the form of new jobs. This is
especially the case in the private sector. (I think this is a modest state
ment since experience is usually much more disappointing.)
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(3) The project has certainly been useful in the marketing of
Hamarøy by media coverage in newspapers, journals and among rel
evant interested groups. An evaluation made by a private consultant
gave a favourable picture of the project (the evaluation was part of the
Ministry of Local Government's own evaluation procedure of a series
of projects).
(4) We have not been efficient enough to present our experience to
central authorities. External evaluation will, however, be useful for
actors outside the municipality.
Some of the experience with enrolment was discussed. First of all
they had not been successful in their attempt to establish jobs with the
help of telework over long distances as the alarm monitoring centre at
most had a regional coverage. The reason given for this was twofold.
They had not had the capacity to follow up contacts in the Stavanger
area, and technologically they had not been ready. They still believed
that telework over long distances would prove a commercial possibil
ity. However, new incentives had to be launched if it were to be possi
ble to establish new jobs by telework. The local development officer
concluded "that the field trial has not lasted long enough to make any
definite conclusions. Many factors indicate that telematics will be one
of the most important tools for the development of new jobs in Hamarøy.
To facilitate the relevant experience to be gained, while new technol
ogy increasingly are taken into use, not the least in the process of im
plementing ISDN, one had to construct a more specific project in Hamarøy.
At this moment a new promising project is being introduced. In
this new project one could explore different models for telework in
cooperation with the private sector. The argument which the commu
nal entrepreneurs developed in their earlier papers is repeated in 1988:
"We have many indications of the fact that telematics can be one of
the most important tools to develop new jobs in Hamarøy". However,
at that moment no jobs were established as telework over long dis
tances. The second project had lasted for two years and now they felt
comfortable that the technology was ready for a real start. A new project
was planned: "Hamarøy as the locality for a North-Norwegian
Telematic Sandbox" (an establishment of a project with the magnitude
of an earlier 30 million NOK project in Southern Norway).
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So to keep the interest of national authorities, new projects and
problems are introduced. First of all, the experience in Hamarøy had
been rather promising. However, telework is difficult and new tech
nologies are constantly introduced. One needs therefore a new phase
in the project, or a new Project. The communal entrepreneurs there
fore tried to enrol national authorities by focusing on the experience
already gained, while underlining the experience that could be gained
in the future.

6 The mobilisation of allies: are the
spokespersons representative?
The communal entrepreneurs had made themselves spokespersons
of a heterogeneous group of allies. Were the results so far portrayed
representative for the actual possibilities and problems? The alarm
monitoring centre or HT-Safe did function. However, in the first six
years it had not been possible to increase the number of employees.
HT-Safe produced the expected services, but the economic results were
disappointing. Was this an illustration of a misrepresented idea? The
municipality didn't believe so; they visualised the partial success as a
success. More time and more efforts would stabilise the economic base.
The Ministry of Local Government knew that failures in rural and re
gional development are plentiful - a part success is often interpreted
as a success. The telecommunication technology had proved its use
fulness, several small innovations in the field of telemetry had been
implemented e.g. the monitoring offish hatcheries was a successful
innovation. This innovation also extended the network and managed
to enrol the insurance companies for support of the innovation, since
they would lower the insurance cost if the owners installed monitoring
systems.
However, the communal entrepreneurs had doubts about their own
strategy and assumptions. Some of these doubts are illustrated by the
new project proposal. The support from the Ministry of Local Govern
ment had been used to implement a broad strategy, several companies
had been established and telematics were also introduced in the schools
and in the municipal organisation. This broad strategy may guarantee
some successes, as when Scott's sledge was dug out, with its load of
geological specimens. Huntford comments on this "victory" by stat-
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ing that they had "dragged those thirty pounds of rock to show them
selves martyrs to Science; a pathetic little gesture to salvage some
thing from defeat at the Pole and the wreck of their hopes" (Huntford
1979:556-557).
Telework was not really tested, but the municipality knew a lot
more about new information and communication technology. In his
last proposal the local development officer does signal that it is neces
sary to take a greater and more concentrated risk. Risk reducing strat
egies may give some profits, but seldom big ones. However, in my
view, had the communal entrepreneurs really made themselves spokes
persons for greater risks, they would have had problems in gaining the
necessary support of the different actants, and the network necessary
would have dissolved.
A special group of potential allies needs to be discussed; the social
scientists. The primary role of the social scientists was to evaluate the
social experiments. However, the institutions that paid for our research
also gave us an active role in the experimental process. We interpreted
this role as a commitment to create an active dialogue between the
researchers and the experimental activity. This interpretation was later
confirmed by the steering committee of the pilot project. As an ap
proach, dialogue research is well described in Danish experiments (see
Cronberg et. al 1991).
In our work the dialogue entailed regular meetings both in person
and by the telecommunication system (we even experimented with
some of the new technology!). The most important role, however, was
to evaluate and discuss some of the problematic issues that the local
experimenters had to struggle with. Several smaller and more specific
evaluations were therefore made on behalf of the local experimenters.
Two small reports were written for the communal entrepreneurs in Hamarøy:
(1) "Welfare services for old people and the role of HT-Safe"
(Meissner 4/87);
(2) "Alarm monitoring services - activities for local telematic cen
tres?" (Meissner 16/87).
The first report was about the use of telecommunications in im
proving the living conditions of elderly people. This is an important
task since many of the young generation have left Hamarøy and the
population is scattered with long distances between neighbours. The
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researcher concluded that the "social service", routine calls to 17 eld
erly people who were called every day by HT-Safe to ensure that eve
rything was OK and if necessary organise different kinds of assist
ance, was an important and cheap way of improving the living condi
tions of elderly people. Furthermore, 8 persons had emergency alarms
that could be activated if anything happened. The final conclusion of
our researcher was that these kinds of public services were extremely
underpriced by HT-Safe and that the responsible authorities in the
municipality could increase the payment to HT-Safe and still get a
rather cheap service.
The other report concerned alarm monitoring services as a service
for local telematic centres. In the conclusion, the researcher portrays
the alarm monitoring service as a risky venture, specially in remote
areas. There were two reasons for this. First that one need a minimum
staff to manage the 24 hours around the clock service. Second that the
local markets in remote areas are seldom large enough to sustain an
alarm monitoring centre. However, HT-Safe was already running and
it would therefore be a useful strategy to explore how this specific
centre could extend its market and volume of services.
These two reports exemplify that the dialogue between the com
munal entrepreneurs and the researchers produced arguments that both
could be used for reorientation of the activity, but also for a reframing
of the problematic issues.

7 Controversies and closure
How are relations stabilised and how are controversies solved?
Why did the alarm monitoring centre have problems? First, the serv
ices were introduced at low prices and they had problems in introduc
ing more realistic prices that, among other things, paid for the transac
tion costs (the customers saved much more money by the services than
they had to pay for them). Second, the local or even regional market
could not sustain an alarm monitoring centre with nearly 5.5 full paid
man-labour years. Characteristically, nearly half of the income came
from two supplementary services; the telephone switch and secretary
service for the municipality town hall. Thirdly, the marketing of serv
ices was insufficient and first in 1986 a manager with responsibility
for marketing was employed. Finally, the fact that public money still
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arrived did not stimulate increased marketing. HT-Teach that organ
ised vocational training and courses and HT-Tech that gave technical
support, found it difficult to launch economic activities that could make
the firms sustainable on a distant market.
The communal entrepreneurs are portrayed as a homogeneous
group. However, the group had their own conflicts and controversies
(a problem that Callón does not discuss). The local development of
ficer was the key person in this group, but also the youngest and most
impatient. He engaged himself in all aspects of the activities, and the
mentor therefore "created" a problem when he was elected member of
the board of FILIN. Should the mentor represent the project in Hamarøy
or himself? In the local development officer's opinion, the mentor
should represent the project in Hamarøy and therefore also promote
the interest of the project in Hamarøy. The mentor found this position
difficult and was more and more marginalised in the Hamarøy project.
This was however a problem, since the mentor had very high social
credit in the community, and when he withdrew from the entrepre
neurial team the ideas of telework and telematic centres also lost some
of their local credibility.
Not only the conflict between the local development officer and
the mentor was a factor here. As a researcher I was associate member
of FILIN and also member of the board. When the board members
were refused full infonnation about the economy of FILIN by the chair
man of the board I resigned and informed the Nordic Council of my
decision. The Nordic Council later asked the Swedish auditor-general
for an investigation, and their report revealed that the very exemplar
among the telematic centres, in Vemdalen, Sweden, had never been
close to economic sustainability. As a member of the board of FILIN
the mentor from Hamarøy was increasingly dragged into the contro
versy in FILIN, and he also decided to resign from the board. Our
experience had consequences for the credibility of the whole idea of
telematic centres among actors such as Norwegian Telecom, the Min
istry of Local Government and the Regional Development Fund. The
breakdown of confidence was later an important factor in preventing
the Regional Development Fund from investing in new projects.
When entrepreneurs make themselves spokespersons for new tech
nology they enrol the technology as allies in their more overall project.
The successes of the overall project are then dependent on the success
of new technology and when the technology fails one faces the expe
rience of Scott, when his last motor sledge broke down, that "The dream
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of great help from the machines is at an end!" and "A little more care
and foresight would make them splendid allies" (Huntford 1979:422).
It turned out to be a problem, both for Scott and our telematic entre
preneurs, that the technology they enrolled was never really tested
before it was implemented in their pilot projects. It was therefore prob
lematic to enrol the technology for an even higher aim; the production
of services that could sustain the hybrid community on the venture
into terra nova.
During the last six years the various telematic activities in Hamarøy
have closed down, except for the alarm monitoring centre. Why is the
alarm monitoring centre still running when the municipality in 1994
had to pay 60% of the running costs? To understand this it is necessary
to understand the local need for jobs as such. It was important to cre
ate new jobs, and it would have been a local success if this could be
done in the market. The loser of the South Pole was later reframed as
the hero. In the same manner the communal entrepreneurs started to
negotiate about the frame of reference for success and failure of the
alarm monitoring centre. The result of these negotiations was that the
municipality accepted that the benefits from the alarm monitoring centre
were important and saved the municipality money on several entries
of the municipal budget. The municipality also accepted a higher price
for the services that HT-Safe produced directly for the municipal town
hall. These negotiations and reinterpretations made it possible for the
municipality to pay 60% of the running costs of HT-Safe.
The alarm monitoring centre in Hamarøy has now run for 12 years
and the communal entrepreneurs eventually succeeded in stabilising
the economy of the centre: not by making it into a success on the mar
ket, but by negotiating how the activity should be evaluated. How
ever, the fact that the municipality would like to reduce their economic
burden as much as possible, has made the alarm monitoring centre
into a locus for new ideas and projects and thereby "institutionalised"
its role as a test-bed for new innovations.
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RURAL TELEMATICS - SOCIAL NETWORKS,
LOCAL RIVALRY AND READINESS

by Kresten Storgaard
Danish Building Research Institute, Urban Planning Division,

The European Union launched a series of ICT and Infrastructure
projects like ESPRIT, RACE, TURA or ORA. The project BIRD (Better Infrastructure for Rural Development) was evaluated on the base
of seven case studies. A typology of regions covering different European countries was constructed. It seems evident that Telematics and
ICT will strengthen the individualfreedomofchoice, for instance working longer in summer cottages or moving as "flexiworker " to the countryside. ICT could help to find a new kind of, working tourism ' in
peripheries privileged by beautiful landscapes. But the evaluations do
not confirm the most essential argument. Investments in ICT in remote
areas are not working as independent and efficient drivers for more
development although improvement of communications for individual
users or enterprises is evident. '

1 Introduction
Since Toffler in the early seventies stated the enormous potential
for telecommunication and information technologies for the commu
nity, telematics has become a significant element in the contempla1

The article is partly based on an article from the first report from the COST
project: Report 1 : Push or Flop? New Technologies and Rural Development.
Zurich 1995, published under the title: Rural Telematics - technology, social
networks and local rivalry.
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tions about the possibilities for development. To Toffler the possibili
ties were very positive: among other things - a strengthening of the
local society and the family.2 To others the technology was seen as a
threat: rising unemployment, more control and surveillance of the citi
zens - and not least - a negative influence upon the division of labour
based on gender. Women back to the home to look after kids, cooking
in the kitchen - and doing unqualified labour with the computer.3 These
were the scenarios on the agenda in the seventies and eighties.

2 Research in the EU
In the European Community/Union (EU) it became more and more
clear that investment in the new sector was important in competition
with the US and Japan. A lot of money was invested in research pro
grams such as the ESPRIT and the RACE programs. At the same time
the process of liberalisation for telecommunication was taking place,
a process which had just started and where the final result fades out
into uncertainty. The wishes are more clear. More telecommunication
for less money - and more investment in telecommunications. Also it
seems to be very clear that a process of competition, co-operation,
intrigues and a lot of other activities will take place in the coming
years. A part of this - although only a small one - can be experimenta
tion where users are involved. Not necessarily because of any special
consideration for the users, but because creating a market for the new
products is essential - and here products which correspond to users'
needs can be important.
Until recently most research in the EU had mostly been founded
on a technology-determined approach. It was clearly the philosophy
that when the technology was developed it was only a minor process
of getting it used in real life. A user-based point of departure was more
difficult to identify, but in the Third Program for Research, which
stopped in 1994, the users' viewpoint was taken up especially in the
ORA program (ORA stands for Opportunities for using information
Technologies in Rural Areas), in particular through the analysis of ap
plications and users - and consequences and possibilities for the rural
communities.
2
3

See e.g.Toffler, A (1980): The third Wave. N.Y.
In Denmark this discussion was very intense, see e.g.: Vedel, G. (1987): Danske
kvinders distancearbejde. Jobbet er hjemme. Gylling, Samfundslitteratur
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Today it has become very clear that technology is not only a func
tion of R&D in laboratories. One thing is smart technical solutions and possibilities. Another is the social context where it shall be used.
In the work with the Fourth Research Program for 1994 to 1998 ef
forts have been made to make user-involvement an integrated part of
the whole program. In fact, one of the three general themes about in
formation technology and communication concerns these themes un
der the program of TELEMATICS4. This is especially on the agenda
in the TURA program, which can be seen as sequential to the previous
ORA program. TURA means Telematics in Urban and Rural Areas
and includes topics such as: teleworking to strengthen competitiveness
and employment, teleservices for economic development, teleservices
of general interest, teleworking and teleservices to fight against social
and economic exclusion, integrated validation, support issues specific
to telematics for urban and rural areas.5 The program is of significant
importance to rural and regional problems. Also in the more technolo
gy-based general programs such as the ACTS program6, great efforts
have been made to emphasise the significance of user-involvement,
especially in the formulations of the purpose. In the specific tasks it is
more difficult to see this user-involvement.7 The programs have just
been started and at this moment it is not sure whether the selected
projects really meet the expectations of user-involvement - or will
simply be in accordance with the tradition of technological determinism.

A

5
6

7

European Commission - DGXIII, Telecommunication, Information Market and
Exploitation of Research: TELEMATICS APPLICATIONS Programme (1994
- 1998). 15 December 1994. Bruxelles.
op cit pp.81.
European Commission - DG XIII: The ACTS programme. Advanced Commu
nications Technologies and Services. Bruxelles 1 July 1994.
See e.g. the general description in the ACTS program, chapter 1 : Rationale and
Overview, chapt. 2: Technological "Demand versus Supply', and chapter3: Sum
mary statements of Issues, Objectives, Scope and Task, in comparison with the
task description in chapter 4: Description of of the R&D Tasks.
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3 Telematics in rural areas - experiences from
the BIRD project
In the Third Program for Research the intention of the ORA pro
gram was to stimulate and analyse the use of modern IT, especially
IBC, in rural areas. In 1991 the first calls for research were meant to
be started in 1992.
Together with 9 other partners SBI carried through the BIRD project
(BIRD stands for Better Infrastructure for Rural Development). The
purpose of the project was to identify a feasible technical strategy for
the provision of infrastructures to support advanced telematic services
in rural areas of the EU8. This was established through three workpackets. The project was managed by CET (Centro de Estodios de
Telecomunicações, Portugal). The other partners were NOKIA (Fin
land), JTAS (Jydsk Telefon, Denmark, one of the Danish telecompanies/
PTO providers), Sofrecom (France), Intracom (Greece), Telefunken
Sendertechnik (Deutschland), Secmat (France), National University
of Athens (Greece), University of Wales (UK), SBI (Denmark).

3.1 A Rural Reference Model
The first task was to develop a rural reference model. This implied
analysing types of rural areas and regional development and types of
rural users, their needs and telematic applications.9
Based on 14 examples and in collaboration with another ORA
project (TYPORA10) a typology was formulated consisting of five
classes from the most urban rural area to the most remote one:

The results are summed up in BIRD (1994):The Evolution of Rural Telematics.
Technical, Social and Economic Perspectives. Bruxelles, ORAproject no O2002.
BIRD: Rural Area Networks: a Technical Strategy. Vol 1 - Reference Models.
ORA project no. O2002. Bruxelles 1994.
'Millard, J. et al. and Blunden, J. et al. (1992): A study on the Typology of Rural
Areas for Telematics Applications. Bruxelles.
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Type A: Urban imprint zone ranging from the suburbs of the ur
ban center to areas in commuting distance from the urban center. These
areas are under direct social, economic and cultural influence of large
urban areas.
Type B: High amenity and advantage area. Areas which are either
in commuting distance of urban/regional centres or have high amenity
due to special circumstances.
Type C: Developed and balanced areas. Areas which have no dis
tinctive advantages like A and B, and which, compared to D and E,
seem to be in a stage of equilibrium.
Type D: Areas with development potential. Areas defined as not
stable due to a lack of sufficient commercial activities to avoid outmigration.
Type E: Areas requiring economic restructuring. Areas very simi
lar to D, but with the „instability" often caused by extreme remoteness
and isolation.

Different processes of regional development
The typology does not represent a linear model for regional devel
opment - nor does it argue that the same model is valid for every country
in the EU. Great variation exists between the countries. But it is as
sumed that we do find these categories in most countries. Furthermore
it is assumed that the variation among the categories varies in such a
way that there is far greater variation between the D and E areas be
tween the countries, than between the A areas, which in turn are more
alike due to a process of cultural and economic universification.
Concerning the process of regional development it is recognised
that contrary to the common belief that high tech is closely related to
urban areas, one finds even in rural areas highly advanced users of
telecommunication. What varies is more the number of users. In most
rural areas there are only few and this may imply specific problems
for establishing an advanced infrastructure to serve these users.
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Applications and Users
To analyse applications and users, results were used reducing the '
RACE applications from ten to seven:
• Distributed Learning and Training (DLT)
• Remote Delivery of Expertise (RDE)
• Monitoring and Surveillance (M&S)
• Telemarketplace (TMP)
• Entertainment and Leisure Distribution (ELD)
• Distributed Collaborative Decision Making (DDM)
• Distributed Collaborative Design (DCD)
The following users were sorted out for further analysing:
• Households
• Companies
• Self-employed
• Public Utilities
• Visitors to the Area
In order to obtain further knowledge about future needs and dem
ands, rural experts (49) from five countries were involved. Based on
the Delfi-technique, 2 rounds of interviews were established.

Traffic
Related to traffic the most important applications are Entertain
ment (ELD) which is used by Households - and Distributed Collabo
rative Design (DCD), including typical telework, especially used by
Companies. Households only use other applications on a minor scale,
but especially telelearning was also being used. Companies use most
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of the applications except ELD. The self-employed use DCD
(teleworking) and telelearning. Public institutions use most types of
applications except ELD - but on a smaller scale than companies. Visi
tors contribute only little to the traffic, except for ELD.
Table 1: Estimated Traffic Intensity (in Centi-Erlaug)
DLT RDE M&S TMP ELD DDM DCD
Domestic users

2.9

0.2

0.2

0.9 26.8

0.0

Companies

7.8

2.6

2.6

1.4

0.1

15.8

0.1
*

Self-employed

3.0

1.1

0.8

1.0

0.3

0.6

4.6

Public utilities

5.3

2.3

2.3

1.0

0.5

4.9

3.8

Visitors to the area

0.1

0.2

0.0

0.3

2.8

0.2

0.1

* Very high, but no sufficient basis for estimation because the
duration was not estimated.
Source: Bird (1994), vol. 1, ρ 107

Penetration and development
It is the assessment of the experts that penetration in most urban
areas will be high while there will be lower penetration in the rural
areas. With respect to the effect this indicates a problem for most rural
areas. Here the consequences - or the effect - of using the applications
will be highest. That means that telematics can reinforce the process
of development in these areas - but relying only on the mechanisms of
the free-market, it will take a very long time to establish this process.
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Table 2: Rank order of effect and penetration by rural area type:
Area

A

Β

C

D

E

Penetration (10 years)

2

1

3

4

5

Effect

5

4

1

2

3

Source: BIRD (1994), vol 1, ρ 115

3.2 Technologies
The different technologies relating to telecommunication were stud
ied involving cabling, radio transmission as well as satellites." Spe
cial emphasis was put on analysis technologies like ISDN (Integrated
Services Digital Network), GSM (Group Special Mobile) and satel
lites as providers for practically implementable steps for IBC (Integrated
Broadband Communication). The development in transmission capaci
ties ranging from ordinary POT to ISDN and to moving, high-quality
pictures was outlined. The conclusion was that cabling in most cases
will be the best infrastructure, but that radio-transmission can be ef
ficient in some cases. Satellites are only seen to be efficient (cost/use)
in a few cases, except for TV transmission.

3.3 Evaluation studies
Seven case studies were carried out to test the efficiency in respect
of usefulness as well as costs of different technologies.12
In figure 3 the geographical location of the case studies is shown.

11

BIRD (1994): Rural Area Network: a Technical Strategy. Vol 2 - Technology
Descriptions. Bruxelles, ORA project no O2002.
,2
BIRD (1994): Rural Area Networks: aTechnical Strategy. Vol 3: Evolution Sce
narios. Bruxelles, ORA project no O2002.
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Figure 1. The Geographic liscatior of the Case Studies:
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Andros

For each case study usage scenarios were chosen based on the real
figures relating to households, employment structure, public activities
and so on. Solutions were chosen with respect to a telematic infra
structure which seemed to fit the transmission needs.
Amount of transmission was calculated and the profitability of the
investment in the transmission infrastructure was analysed. Thereupon
an analysis of the socio-economic impact was established. In table 5 is
shown information about topography, users, networks - and profitability.

(
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Table 3: Key variables for the Case Study Areas:
Case studies Mangualde Requiesta Ceredigion Ebeltoft
Topography

cu

if
α
o

-Q

rg

Area Km

2

Network/

=:
J3

oo
oo

N.Andros

Tundra

Island

Mountain

Peninsulla/ Island
hilly

D

C

B

D

C-D

E

221

230

1790

275

114

5805

380

Fibre,
radio

Satellite,
fibre,
radio

Fibre,
WLL

Fibre,
AMT

Fibre,
AMT

Fibre,
WLL

PM Ρ,
radio,
Fibre

PSTN,
N-ISDN

CATV,
ISDN,
PSTN

PSTN,
N-ISDN,
B-ISDN

PSTN,
N-ISDN,
B-ISDN

PSTN,
ISDN,
POCKS,
CATV

PSTN,
N-ISDN

Business,
residential

services and CATV,
Technologies N-ISDN,
(Scenarios) PSTN

bo

^5

Kuusamo

Mountain

Mountain

Type of Area C
υ
o
-J

Samsoe

Users

Business
Business
Residential

Business,
residential

Business, Business,
residential residential

Business,
residential

Profitability

Cash
balance
positive at
medium
term

Profitable

N-ISDN
profitable,
B-ISDN
profitable

Profitable if Require
the up
subsidy
grades are
cost efficient

N-ISDN
profitable

Source: BIRD (1994), The vol 3, p. 134.

N-ISDN
profitable,
B-ISDN not
profitable
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The case studies showed no economic arguments against upgrad
ing rural networks to digital standards. Optical fibre seems to be costeffective in most rural areas. In areas where special topographical char
acteristics exist (mountains, islands) radios may be better.

3.4 Rural Differentiations?
It was the conclusion of the BIRD Team that telework and other
applications are going to influence the settlement pattern.
All in all, telematics is going to improve conditions especially for_
remote areas - at least with respect to three different factors or mecha
nisms: the location and possibilities of development of firms, the dis
tribution of telework - and the establishment of teleservices.
For most firms telematics does not change the accessibilities of a
lot of traditional location factors - still the necessary transportation of
goods, men and money has to be there. But the accessibility of in
formation will change. Industries where this transfer is important might
be able to survive even in remote areas. This could be in the printing
industry, where the main input to the product is delivered in digits, or
it can be in trades where the process of innovation is of significant
importance, and where this process is largely dependent on a flow and
interchange of information among different actors. The transfer to
telematics does not mean that for instance personal communication is
of minor importance. Only that telematics can take over, normally af
ter personal contact is established. This process does not change the
regional pattern overnight. Remote areas will not attract new firms to
settle down because of factors of production or innovation. But some
firms will have better possibilities of surviving - or expanding - even
in remote areas, when first located here. The reason for locating in
these areas will be more due to personal wishes to live in a specific area
- than for reasons related to the mechanism of production or innovation.
The process of change in the settlement pattern seems more to be
due to the fact that teleservice and telework increase the possibilities
of choosing where to live.
Teleservice may improve the coverage of service - or may prevent
a reduction which may take place elsewhere. This indicates that re
moteness will not necessarily be identical to a reduction in services
e.g. in health - or in education.
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Especially the spread of telework will give people better oppor
tunities to choose a dwelling further away from the office. Often it
will be a prerequisite that people who want to settle down away from
the traditional places ofjobs and contacts, in fact bring these networks
with them. The possibility of inventing new networks from scratch
seems to be very difficult when one is located in remote areas.
Even a rise in flexi-work could indicate a new phase of sub-suburbanisation. If people want to live outside big cities, the opportunities
will increase, and if the wish to live in the countryside continues to
grow, telematics might even add to a process of X-urbanisation.
Telecommunication may also improve the opportunities to spend
more time in the summer cottage - or in the second home - a kind of
tourism, which may be more frequent in the future. For such areas
telecommunication may be an important economic supplement.
These promising perspectives, however, are especially related to
areas where people seem to think that there is something to go for.
This might be natural beauty, or special cultural and social attributes.
Areas without these attributes have to create a process of development
themselves. A tough task. Ability and the equipment for teleworking
do not create tasks that people are willing to pay for. Establishing a
professional network between buyer and seller is a hard job in a re
mote area - and very unlike the situation where people bring their own
contacts with them when settling down in remote areas.
Areas which do not possess these qualities are therefore not likely
to have any economic and social development in front of them, unless
special efforts are made to create jobs. Theoretically this should be
easy. Move some tasks for central offices in the bureaucratic centers to
organisations in the D- and Ε-areas. In practice this is very difficult,
both because of reluctance in the bureaucratic structures - no leaders
want to reduce their internal power - and in the unions. No one wants
to let jobs slip away in a situation with high unemployment in the
centers as well as anywhere else.

4 More experience?
One thing is scenarios and expectations about the future. Another
is the concrete shaping of it. You can formulate sentences about how
social networks might effect the development of technology, but these
formulations do not identify which network will come into play. Do-
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ing social experiments with telematics is one of the ways this process
of influencing can be realised. In the eighties this process took place
all over Europe; on a large scale in France based on a top-down ap
proach, on a smaller scale in the Scandinavian countries and here with
several elements of a bottom-up approach.
Not least the themes related to telework gave rise to expectations
of jobs in a period with rising unemployment. The possibilities were
quite clear: the new technology could diminish the relation to site,
with possibilities for doing telework even in areas a long distance from
the traditional offices - in remote areas, in suburbs or elsewhere.
To avoid the foreseen negative consequences of the technology:,
isolation and atomisation of the home-working teleworkers, the social
answer was to establish telecenters - or telehouses as they were called
in the Nordic countries. In the Stockholm suburb of Nykväm in Swe
den a telehouse was established in the early eighties and it was soon
followed by others in the other countries; in fact so many that an associ
ation for those working with the theme was founded, FILIN. The idea
of the telehouses was among other things to reduce transportation for
commuters - to create new jobs in remote areas - and to avoid isola
tion through the establishment of a traditional collegiate fellowship.
The result - as we shall see - was not very supportive of the intention.

5 Danish Experience
Not least in Denmark the idea of social experimentation found a
solid base in the eighties. With the starting point in an initiative from
Danish Telecom about fibring up the urban areas, largely financed by
the traffic of TV transmission, the discussion about telematics on a
broader scale took place. In a way the discussion in Denmark was a
forerunner to what was to come in Europe and the US. The info-high
way was on the agenda and Danish Telecom made up a plan to supply
at least 60% of all Danish homes with fibre to the home within seven
years.13 But what was to be discussed was especially the remaining
part of the population - that means the rural areas.14

13
14

The telephone companies supplying the Government. November 1993.
See e.g. Hybridnet, informationsteknologi og fysisk planlægning. Board of Plan
ning, Ministry of the Environment. Copenhagen 1983.
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Figure 2: Projects in Denmark:
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Also usability was on the agenda. How could the technology be
applied in a way which did not suppress the user but supported the
way of life everybody was living? Arid how could it be routed to the
users to differ from e.g. the French topdown experiments.
Last but not least there was an interest in using the technology 
and the glamour of experimentation  as a stimuli for local develop
ment, not only through teleworking  but on a broad scale. This topic
might have been the most important one to most of the local interests
(politically and commercially) but mostly it was a vague assumption,
which turned out to be difficult to realise.
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The experiments
Between 1986 and 1990 a total of 16 experiments took place. The
financing was established through central state funding (4 mio Ecu)
and local investments (9 mio Ecu). The concept of telehouses - or
telecenters - was central in many experiments, but also a lot of other
themes were to be tried out - including telework, remote delivery of
expertise and telelearning.

Evaluation
Evaluation also took place. In fact, this more systematic way of
getting experience was not very common in the government at that
time. Seven evaluation projects were established each following spe
cific experiments - and specific themes. Also central evaluation took
place, trying to concentrate the overall results.15 SBI evaluated three
of the experiments under the themes of information technologies, lo
cal development and culture/ ways of life. '6
When the experiments ended - or petered out - the sum-up/over
all evaluation report presented a rather diffuse picture. A lot of minor
results, not least important when one wishes to do experiments - but
not something that really corresponded to the expectations in the preexperimental phase - nor a clear refutation. Not only was the overall
report diffuse - also the interest whereby the public - the government,
the professionals, the municipalities - received the results, was dimin
utive - in remarkable contrast to the situation today (spring 1995) and to the periods ten years ago, when the experiments were planned.
Nevertheless there were significant results from the experiments and they were also reported in the specific evaluation reports - but
nobody seemed to want to pay attention to this.

15

Cronberg, T.(1990): Fremtidsforsøg. Academic Publishers, Copenhagen, 1990.
In English the experiencefrommost of the experiments can be found in: Cronberg,
T. et al. (eds)(1991): Danish Experiments. Social Constructions of Technology.
Copenhagen.
16
Storgaard, K. and O.M.Jensen (1992): Informationsteknologi, lokal udvikling
og livsformer. SBI Byplanlægning 61. Statens Byggeforskningsinstitut,
Hørsholm. Several articles in English, see later on.

94

Making the Global Village Local?

The experiments which SBI evaluated also showed significant re
sults  relating to telebased videocommunication in the field of re
mote delivery of expertise, to the use of telehouse  and to telework.

Remote delivery of expertise
In the Struer experiment farmers could communicate videotakes
of plants or from the piggery to their consultants or veterinarians and
hereby get advice from a distance.17 The experiment showed clearly
that this type of videocommunication was effective. Not only could
thirty to fifty per cent of all problems be solved this way, the farmers
could also get an extra benefit by getting wiser themselves  a self
perpetuating process. Hereby the farmers became experts themselves
 and a lot of advising took place among the farmers. As the research
team puts it: It is not necessary to see the persons with whom you
speak. But seeing the topics of what you are talking about can be of
significant importance. This videocommunication can be of great im
portance as a means of remote delivery of expertise for remote areas.

Telecenters
Telecenters were the central theme in the three biggest experiments
to take place  and were a significant element in many others.18 They
all succeeded in being a place where people could get information
about the new technology, get advice and learn to handle the new equip
ment. SBI evaluated a telecenter in the town of Vejle (50,000 inh).'9

17

See working report: Storgaard, K ( 1990): Telesyn på sagen. Forsøg med telebåren
billedkommunikation. H ørsholm. SBI. See also article: Storgaard, K.(1991):
Televiewing, in Cronberg, T. et al. (eds)(1991): Danish Experiments  Social
Construction of Technology. Copenhagen, pp.43.
18
See Jæger, Β. and L.Qvortrup ( 1991): Community Teleservice Centres  Partici
patory Technology implementation. In Cronberg,T. el al (1991) op cit, pp. 27.
See also Jæger, Β. J.Manniche and O.Rieper (1990): Computere, lokalsamfund
og virksomheder. AKF Forlaget, 1990.
"See working reports Storgaard, K. and R.Gamby (1990a): Bredbåndsforsøg i
Vejle. Hørsholm, SBI. Storgaard, K. and R.Gamby (1990b): Datari i Vejle Vestby.
Hørsholm, SBI.
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The idea of an open milieu where the inhabitants in the neighbour
hood or from elsewhere, just could come and see, learn and work was
not fully realised. More success was enjoyed by the organised educa
tional course experience.
Telework was on the agenda in many of the telehouse projects.
But only on the Island of Fejø did they succeed in getting tasks for
their PC-writing team - and it was only very few for a limited period of
time - and onlyfromthe government responsible for all the experiments.
The telehouse can be an important part in a local strategy for tele
work, not as the place for the work itself, but as the place where one
has fine accessibility to advice and to that part of support which is not
delivered by the professional consultants and suppliers. This was il
lustrated by the local IT experiments. The telehouses were fine sites
for building up local competence related to IT.
In Denmark we are going to investigate whether the public librar
ies can be a fruitful frame for such functions. Immediately this is seen
to be the case, but it does depend on whether the staff have the right
qualifications.

Telework
The results from the telecenters were not supportive for the
telehouse-telework relationship. More information about this was found
in the low-rise co-operative housing estate of Trudeslund in the sub
urb of Birkerød, north of Copenhagen.20 33 flats had a PC installed,
net-related to each other - and to the surrounding world through a
modem. Here the residents could telework in their own homes - or in
the communal house on the co-operative housing estate. The picture
was quite clear. Despite the involvement in making social interaction
as a central part of the whole co-operative housing idea, everybody
who tele worked chose the home as the site for this activity. One wanted
the quietness of the home - contrary to the disturbance in the tradi
tional office. The telecenters were not an alternative to such needs.

20

See working reports Storgaard, K and O.M.Jensen (1989): PC kommunikation i
et bofællesskab. Hørsholm, SBI. Storgaard.K. and O.M.Jensen (1990): PC'eren
er hjemme. Forsøg med Computer-kommunikation i et bofællesskab. Hørsholm,
SBI.
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At the SBI we related three different types of telework to the three
most common ways of life in Denmark.21 The self-dependent way of
life was closely related to the free-lancer type of teleworking carried
out in the home. The wage-earner way of life could be connected to
telework carried out in telecenters - assuming there will be any tasks
to work with. The career-oriented way of life is very closely related to
telework. But no single pattern or place for telework can be identified.
People need to be present in the office for making contact, meeting and career. On the other hand telework makes it possible to work where
and when it is necessary. We called this type of telework mobile telework
- independent of time and place - and it is similar to what is now
called flexiwork.

Local rivalry and user involvement
In Denmark the evaluation also revealed that among researchers
there were assumptions which were not changed despite empirical
experience. Thus it was obvious that the interest in telehouses was
more intense among the evaluators than among the users, who actu
ally were exceedingly reluctant to join the offers. An important piece
of experience which was only partly caught up and reported.
Also concerning user involvement there were important results,
which were not discussed. The experiment on the Island of Fejø was
from the start seen as a project which really succeeded in involving
the users - a grassroots project. In contrast to this was the experiment
with video-communication in Struer, where the official local associa
tion of farmers was running the project. Nevertheless it was probably
the Jutland farmers, who were the most motivated users of all - and
also the group who in reality had most influence upon what was going
on.22 This theme too was not reported in the evaluations.

21

Storgaard,K.(1993): Telework, the local community and ways of life. In
Scandinavian Housing and Planning Research 10: 21-35.
22
Besides the evaluation reports see in BIRD: Rural Area Networks: A Technical
Strategy. Vol 1: Reference Models. Aveiro 1994, pp.17. Also see Storgaard, K.:
Telehuse og telearbejde - fleksible bud påfremtiden?I Teknologidebat 2/1994,
ss. 18.
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The experiment also shows that it was not only new techniques
which were tested. Also new relationships between the involved per
sons and groups were on the testbed. Not least a theme of rivalry was
recognised, observed and discussed. It was a recognition in many
projects that rivalry among persons - or groups - could be the most
significant factor, when understanding how the technology was used or accepted. When rivalry took place the play about technology often
got out of hand. What became important was not whether the technol
ogy could be used - or not - but the local fight between the actors. In
the researcher forum this theme was discussed and interpreted accord
ing to Girard's view of the analysis of mimesis.23 Despite what was
reported, no further discussion had taken place.

6 Experience from a dialogue research project in
the periphery
A Danish project, The Technological Development of Bornholm
(BTU), was carried out in 1995, 1996, and 1997. The analysis was
based on a SCOT approach (Social Construction of Technology).24 Here
research was interacting with actors on the local, national and interna
tional scene to identify barriers and possibilities new ICT might bring
to the area. Such research has an important function in mapping and
identifying networks, technologies and possibilities, reconstructing
concepts and categories which allow one to understand and act in ac
cordance with the new conditions, as well as participating in building
up consortiums for realising such possibilities.

Readiness and timing
In the analysis from Bornholm we have pointed out some con
cepts which are of significance if one wants to use technology for re
gional development. Telework has been a specific application of interest.
23

Se Jensen, O.M & L.Qvortrup: Experiments out of the Future. In Cronberg, T.
et.al. (ed): Danish Experiments - Social Constructions of Technology. The Dan
ish Social Research Council 1991, pp. 235.
24
Storgaard.K., B.Jæger, J.Manniche og C.H.Marcussen (1995): Telematik - Nye
veje for Bornholm? Præcisering af teoretiske og praktiske udgangspunkter.
Bornholmsforskningcenter, AKT og SBI.
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First your strategy must reflect the industrial structure of the re
gion. The structure will determine the fields of competence, which
one has to build upon.
It has been a central point that technology is developed in interac
tion between different actors. Networks therefore have significant im
portance, whether this is related to business and working life, socially
or politically. Also culture is important. Ways of life and the use of
technology are interrelated. Different types of telework are related to
different ways of life. The wage-earner way of life does not adapt to
teleworking carried out in the home, while the home is a very ideal
platform for working seen from the point of view of the self-depend
ent way of life.
Besides this we have underlined/stressed concepts such as readi
ness and timing. Readiness signifies the state where one is in a posi
tion to understand the next thing that is going to occur.
If you are not ready, nothing will happen, no matter what is said.
Related to IT and telework readiness is all about your needs and using
the technology yourself. There is a lot of learning by doing - and less theory.
Of course timing is crucial. In contrast to a lot of other fields, a
little too late may be better than a little too early. Much is lost with
respect to both economy and prestige if one is involved in projects
which do not succeed.
If one wishes to start a process of introducing telework in a work
ing place, the precondition will be that all relevant parts are ready at
the right moment. In some firms that may include only a few actors. In
others it is relevant to include a lot of actors - and then it will often be
an extremely complicated affair. As it has been put: Telework kills bureaucracy. Bureaucracy kills telework.25

Local and regional conditions
In a regional perspective, there are differences. Both concerning
the attractiveness and the technical and the social/cultural infrastructure.
Not all areas have the same potentials for attractiveness, and at
tractiveness is difficult to define.
2S

Reisen, F and M.Tacken, eds (1995): A future of TTelework. Towards a new
Urban Planning Concept, ss. 77, Delft.

Rural Telematics

99

A change has happened. Earlier attractiveness was a question of
what the firms demanded. Seen from the IT point of view it now has to
do with what the teleworkers demand with respect to dwelling, neigh
bourhood, local culture and nature. The technical infrastructure is natu
rally an imperative condition for teleworking. But in Denmark today
there (intentionally) are no differences between different areas. ISDN
can be established within a few weeks in all areas. On the IT scene one
has to recognise that infrastructure has a much wider range and that
other factors than just the technical ones will be the fields for compe
tition in attracting telework to an area. In the analysis about IT on
Bornholm we point out several themes of importance in a locally based
industrial policy.26 Fast, cheap and effective support is of great im
portance and the establishment of such support can be an important
parameter. Also fast establishment of connections and special support
in the phase of establishment will be significant as well.
The establishment of an organisation which has the competence to
start initiatives is of course of great importance. But in what specific
way such an organisation is to be built up, must be reflected by the
local conditions.

The social construction of networks and user-involvement
As mentioned user-involvement is on the agenda in the EU re
search programs. If it is to be more than simply a way of involving
people in trying to change attitudes in favour of information technol
ogy, the experiments must be established in such a way that they shall
not only reflect demands on techniques and applications - but also on
the organisation and way of involving users.
The lesson from the Danish experiments concerning techniques
was that a lot of the techniques used did not work - at first. It took a
long time before everything did functioned - contrary to what the ex
perts had told the users. The most usual result of this gap was that
many dropped out of the experiments. It is better to use techniques
which one knows will function than to use the latest smart solutions.
The user-interface must be functional. Only very highly motivated users
continue experimentation if the user-interface is inferior - and then
only if the topic of use is of very high significance to them.
26

Storgaard, K., J.Hansen og J.Manniche (1997): IT-initiativer på Bornholm. BTU
projektets handlingsrettede arbejde. Bornholms Forksningscenter, AKF og SBI.
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The applications must be based on real needs for advanced users.
And here advancedness referred to users' needs for solutions, where
telematics can be used, not to their involvement already in using high
tech. This is especially important if one wants to do experiments in
rural areas.
Doing an experiment successfully normally implies the involve
ment of many different agents. In the project: the users, the télécoms,
the industry involved in developing new products, the suppliers of serv
ices, the local planners and politicians. And besides this: the central
politicians - in Brussels and in Parliament and - maybe most impor
tant - the administrators of the funds and programs, which in part are
to finance the experiments.
What has been overlooked is especially the local scene. As we
recognised in the Danish program - when one goes local to do an
experiment, one also opens up the way for local rivalry. If this experi
ence is not only valid for Denmark, importance should be attached to this.
The involvement of users can take different forms. In Denmark
there are fine experiences of using „future workshop" and „scenario
workshop" methods, especially when involving residents.27 In other
projects advanced users are contacted and the social network is con
structed more consciously to avoid local rivalry.28
It is characteristic that establishing social experiments with infor
mation technology involves partners at all levels in society. Establish
ing that type of effective and successful network seems to be neither
top-down nor bottom-up approaches. Maybe we should simply call
this approach, which implies both bottom-up and top-down combined
with side-in and side-off, networking.

27

Drewes Nielsen, L. and O. Danielsen (1995) : Scenario workshops on urban
ecology in four Danish local communities. Roskilde University Center and Co
penhagen Business School.
28
This approach is being used in the project: Bornholms Teknologiske Udvikling,
which is being carried out by Birgit Jæger (AKF), Jesper Manniche (Bornholms
Forskningscenter, Carl Henrik Marcussen (Bornholms Forskningscenter) and
Kresten Storgaard (SBI).

INTRODUCING TELEMATICS IN A RURAL AREA
IN SWITZERLAND
by Hanna Meier, Social Insight

The article outlines the concept and summarises results ofan evaluation of the Swiss experiment called "Communication Model Communities " launched by the Swiss Telecom company. A case study in the
Goms region in the canton of Valais describes how the implementation
of computer technologies were perceived and judged by groups involved into the experiment. The results show that the contact with new
technologies seems to work as an interesting factor in a remote region. People with contacts to new technologies on the one hand are
influenced by a more individualistic, modernistic and outside oriented
outlook (EEC-integration was significantly more accepted by the group
of users). The non involved group on the other hand strengthens the
collective, socially motivated and more traditional perspective of local culture. The study shows how the cultural and local contexts shape
the perception and the impacts of new technologies on individuals.

1 A Telecom initiative to push new technologies
In April 1987 the Swiss Telecom company launched a project called
"Communication Model Communities". The intention was to co-op
erate with the national economic sector, the political field, and the
broader society. The project had several aims, to which the initiators
gave priority'.
1

The concept and aims of the Telecom project are described in Rotach and Keller
(1993: p. 3f).
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This project should
• bring together users and suppliers;
• indicate the need for communication infrastructure;
• demonstrate better ways of communication;
• emphasize customers' needs;
• clarify the preconditions to guarantee supply;
• help Switzerland to keep up with international economic competition.
A national support association was established consisting of rep
resentatives from the telecommunications industry, user groups, the
education sector, research, politics, the economy, unions and the me
dia. Important decisions were made by the project management itself
which was in the hands of Swiss Telecom. Project management checked
ideas, approved projects and controlled work in progress. Financially
the situation was as follows. The total sum of money the project was
supported with was about one hundred million ECU. Swiss Telecom
financed half of the sum, which Parliament had to approve, and the
other halfwas to be paid by the participating groups themselves. About
two million ECU were budgeted for an accompanying research pro
gramme which was led by the Federal Institute of Technology in Zu
rich.
How did the Telecom company find people and organisations with
interesting ideas which fit into their project of "Communication Model
Communities"? Swiss Telecom offered a broad opportunity and, in
spring of 1987, invited all three thousand Swiss communities to present
their communication needs and to suggest concrete projects and appli
cation experiments in the sector of the new communication technolo
gies. Twenty-three communities presented their ideas and twelve of
them were selected by the Telecom project management. The selec
tion was based on different criteria such as the degree of innovation or
regional and cultural participation2. The Goms region, which is the

2

Along the criteria centre-periphery the following distinction can be made: one
large town, five medium or small towns, one community in the agglomeration
and five mountain regions were selected. From a cultural point of view all four
official languages were represented. Six communities are in the German speak
ing part of Switzerland; two are in the French speaking part; the Italian and the
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focus of this article, belonged to the Telecom community of Brig, a
mountain region among the 12 selected communities3. The selected
communities suggested 375 single projects of which 81 were first
planned on a concrete level and then realised. Until December 1992
the 12 communities served as test regions for these projects.
>
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Table 1: Location of the evaluated Goms valley, canton
Valais, Switzerland, and the twelfe communication model
communities, 1987-1992:
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Retorumantsch speaking areas were each represented with one community. Mixed
language situations were represented by two communities, one in which French
and German are spoken and the other where German and Retorumantsch are
spoken.
3

See Table l.
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Swiss Telecom established an accompanying scientific research
programme in order to obtain insight into the process as a whole. The
research programme had to clarify the different processes and to ex
amine the functioning and impacts of the various, mainly telematic,
communication projects. About 70 studies were led by universities
and private institutes4. More than half of the studies concentrated on
individual projects. In addition representative surveys illustrated the
level of knowledge of Swiss society about new technologies and atti
tudes towards them. Finally, some studies embraced a broader view
analysing, amongst others, technical, economic and social aspects of
development5.

2 The Telecom experiment in the Goms valley
It was this context of twelve communication model communities
in which the Goms telecom-project, belonging to the region of Brig,
was embedded. A small group of promoters, consisting of locally an
chored and well known personalities of the economic life, the office
of regional development, and a number of parish council chairmen,
joined the model communication project in 1989. This group of pro
moters set to win the co-operation of the local communities and tourist
offices, in which they also succeeded after some time. The following
innovations were taken in hand in 19906:

For detailed information about the accompanying research work see Rotach and
Keller (1993: p.7ff. and appendices). The Federal Institute of Technology in
Zurich published a synthesis where the accompanying research is reviewed from
(a) a technology assessment angle and (b) a process assessment angle. On an
evaluative level the outcome was measured according to its contribution to sus
tainable development.
5

The research experience presented here had the tasks of this last group of studies
and was commissioned to have a closer look at social impacts in mountain re
gions on the example of the Goms. The evaluation of the Goms telecom experi
ment was conducted in 1992; see Meier-Dallach et al. (1992).
Generaldirektion PTT-Telecom (1993: p.25).
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• The municipal administrations of eighteen communities7 in the
Goms valley were equipped with computers and with adequate soft
ware for management duties such as registration and archive work or
tax administration. They were to be connected telematically with each
other as well as with other relevant institutions outside the region.
• At the same time computers and specific software was installed
in eleven tourist offices in Goms. The telematic functions were also
foreseen to link the tourist offices by computer to other stations. A
total of 45 persons were involved with the new technologies within
the communities and tourist offices.
• As a further innovation the "tele-office" was founded. The aimof this office was to achieve three goals. First, the office incumbent
had to attend to the new technologies and to educate and advise the
communal staff. Second, the tele-office had to offer an infrastructure
and advice to local craftsmen and local tradesmen who wanted, for
instance, to do their book-keeping by computer. The third goal of the
tele-office was to create new jobs: acquiring contracts from enterprises
in the bigger centres would create new work which could be carried
out telematically in the peripheral area.
The project as a whole aimed to provide a telematic network and
co-operation among the different communities, the tourist offices and
with organisations inside as well as with centres outside the region.
Secondly, it was to create employment and to stimulate development
by building up a pool of interested and trained people. The long term
view was to enable the communities to catch up with modern tech
nologies and to overcome their peripheral and economically marginal
existence.

7

Five out of the 23 communities did not take part in the project because they were
too small, having about 30 inhabitants and minimal avocational administration
work.
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3 Twenty-three micro-communities in the alpine
region Goms
To give an impression of the region chosen by the tele-experiment
I will provide some key data about Goms. The region of Goms is the
north-eastern part of the canton Valais8. Goms is a high-lying valley
surrounded by mountains and closed at the northern end by the three
passes Nufenen, Furka and Grimsel. They are, however, only open for
traffic in summer. The Furka basic tunnel - which is a railway tunnel
and not open to cars - allows access to the north-east of Switzerland
also during the winter. In the lower south-western end, Goms opens
itself to the Rhône-valley and to the small and medium centres of the
canton Valais.
Goms is a quite typical peripheral and small structured Swiss al
pine region. Therefore, an analysis of Goms can provide conclusions
which will be generally valid for other Swiss alpine and peripheric
regions. Goms has experienced the problem of migration. The demo
graphic picture shows a decrease in children and teenagers while the
number of elderly people increased9. The drastic change in structures
becomes obvious when the economic data of 1960 and of 1990 are
compared (Table 2)10. While in 1960 still 61% of jobs were in the pri
mary sector of agriculture, by 1990, only 30 years after, they had de
creased to 14.5%. This percentage is three times higher than the Swiss
average which is 4.1 % for the primary sector. Today one third of the
jobs in Goms are in the secondary sector (31.7%), mainly small trades
and crafts. The service sector has grown to 53.8%; this is largely due
to jobs in the tourist industry which are seasonal, often not very quali
fied and externally dependent. There are about 1.4 million tourist over
night stays per year. Viewing these statistical data we see on the one
hand a significant change in structures but on the other hand there still
remains a difference in relation to the average situation in Switzerland
and especially to the situation of the bigger centres.
8

See Table 1.
Imoberdorf (1993).
10
Meier stated in a publication with the title "Telecommunication - a chance for
mountain regions?" that in 1987 only about five to ten computers were running
in the whole of the Goms region (Meier 1987). Despite their broad diffusion in
the centres, computers are still rare in the Goms.

9
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Table 2: Jobs in the economic sectors, Swiss average and
Goms, 1960-1990, expressed as percentages:
Switzerland

Goms

1960 1970 1980 1990

1960 1970 1980 1990

1st sector
agriculture

12.7

6.2

4.1

2nd sector
industry

47.0 48.2 39.0

30.5

24.4 29.2 41.8 31.7

3rd sector
services

40.3 44.1 54.7

61.8

14.6 33.1 39.0 53.8

7.7

61.0 37.7

19.2 14.5

■t

There are altogether 23 independent political communities form
ing the Goms region". Goms has mainly extremely small communi
ties: ten of them have less than 100 inhabitants, three communities
have about 400 inhabitants and the biggest, Fiesch, had 947 inhabit
ants in 1990. In total there are nearly 5000 people living in Goms.
As in other alpine parts of Switzerland a strong cultural memory
and a rather pronounced local orientation remain dominant. For in
stance, it is not the canton Valais or the whole region of the valley that
serves as the main reference for identity and selfdefinition. Rather,
the dominant reference is the small local entity of one's own village.

" The 23 communities are named from the upper end in the northeast of the val
ley, which has a length of about 25 kilometres, to the lower part in the south
west. The number of inhabitants in 1990 are given in parentheses: Oberwald
(252), Obergestein (197), Ulrichen (219), Geschinen (76), Münster (429),
Reckingen (355), Gluringen (158), Ritzingen (84), Biel (58), Selkingen (52),
Blitzingen (82), Niederwald (64), Bellwald (310), Steinhus (36), Fieschertal (245),
Mühlebach (59), Fiesch (947), Ernen (390) Ausserbinn (40), Binn (163), Lax
(307), Martisberg (27), Grengiols (445).
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These local connections manifest themselves in political matters. It is
the well guarded municipal autonomy, the defence of the parish coun
cil's independence from governmental influences and local self-reli
ance which are attributes of the political culture in this region12.

4 The evaluation
4.1 A broad focus
Focusing not on the experiment but on its socio-cultural context
was the basis of our evaluation. Reading analyses of telecommunica
tion experiments, one soon notices a dominant way of doing this: usu
ally, the proceedings and specific events occurring during an experi
ment are observed and evaluated. Who were the actors in a project?
What was the intended aim? Was the project successful or did it fail?
And what are the reasons for a particular outcome? Evaluations often
try to draw a detailed picture of an experiment in order to know more
about the reasons of a success or a failure13.
Doing the Goms study we chose another option. We went a step
beyond the experiment and the actors directly involved. Our analysis
opened the view to the broader field in which the experiment was
embedded. We focused on the socio-cultural context in which the ex
periment took place. The main question was: into what kind of region
and society did the experiment, coming from the top and outside, fall?
What were the perceptions and valuations of local inhabitants who
were not or only partly involved in the telecom-experiment?
Two results from a representative survey held in Switzerland in
1990 may support the chosen concept. When 700 people were asked
about the ongoing telecom-experiments, which had started three years
ago, only one fourth had heard of them. Three out of four people said
they did not know of such experiments. Only one fourth of the Swiss

12

This data stems from research on the perceptions of the Swiss about Switzer
land; see Meier and Rosenmund (1982).

13

See Gloor in this collection of papers.
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population agreed to the statement that "telecommunication empow
ers the development of peripheric and mountain regions in Switzer
land". One third agreed partly and another fourth contested this devel
oping vision. (See Tables 3 and 4.)M
r

A

Table 3: Results of a representative survey, Switzerland, 1990:
"A big experiment concerning telecommunication has been
going on in Switzerland forsorne time.
Have you ever heard of the ongoing projects?"
Heard before

27%

Never heard

71%

Total number of persons asked:

2%

732

No answer

J

7ao/e 4: Results of a representative survey, Switzerland, 1990:
"Do you agree with the following statement: Telecommuni
cation promotes or empowers the development of peripheric
and mountain regions in Switzerland?"
Agreement

26%

Partial agreement

34%

Disagreement

24% Total number of persons asked:

No answer

16%

732

Regarding these data it is obvious that the Goms experiment did
not drop into a consensual social situation although the agreement level
was somewhat higher in peripheric regions15. On the level of values
14

The survey was also part of the accompanying research of the Telecom pro
gramme, see GfS-Forschungsinstitut Zürich (1990); translation of the questions
byHM.
" In their comparative analysis of the statistical data, du Moulin and Klaus (1993:
p.37) reported a difference between people living in peripheric or rural areas and
peoplefrombigger centres. In the peripheric area consensus on the empowering
potential of telecommunication was somewhat higher.
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and perceptions the use of new technologies as a means of overcom
ing peripheric situations does not find a consensus of opinion; it is
clearly contested. We wanted to learn more about the various groups
that emerge from the rough results on national level by asking the
local society of the Goms region in a more differentiated manner about
their expectations, visions and options. Consequently our evaluation
cannot only concentrate on those who are involved, but also has to
consider the position of those "outside of the experiment". They make
up an important part of the context of the experiment as the data above
have shown.

4.2 The frame and procedure of the study
The evaluation research should give answers to perceptions and
valuations of new technologies in the regional context and the experi
enced or supposed changes connected to their introduction. Which
cultural patterns, social stratification and anchoring features are influ
enced by such innovations, in what way? How do they shape the modes
of dealing with these processes?
The survey itself was divided into two parts. The first step included
mailing a survey to all the institutions taking part in the Goms com
munication project, i.e. municipal administrations and tourist offices.
The questions covered the field of actual use and of personal and insti
tutional experiences and valuations. This part of the study corresponds
to the more conventional concepts of evaluation. In a second part we
went a step further: 200 face-to-face interviews were conducted with
inhabitants of Goms, half of them having had contact with computers
(Group A) and half of them having had no contact with computers or
feeling at a distance to them (Group B). The sample was taken by the
method of reputation (the snowball effect). Group A, consisting of
experienced persons, was supplied by the municipal administrations
and tourist offices who answered the survey by mail. The interviews
with Group A provided, again by reputation, Group B, the interview
ees with no computer experience.
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These 200 standardised interviews were embedded in a theoretical
frame which aimed beyond localising specific technologies. It was not
simply aimed at a restricted linear and one-dimensional questioning
of attitudes towards the technologies concerned and the possible
sociodemographic attributes determining different orientations and
expectations. The point was to avoid a restricted reflection on telematics
or new technologies and an isolated discussion of technologies as such.
The questionnaire thus had to be based on a contextual concept, in
cluding aspects of a multidimensional centre-periphery bias, and as
pects of complex socio-cultural milieus shaped by structural param
eters and by cultural ones, such as values, memories and images. These
need not to conform linearly with positions within the social structure.·
Similarly the subjective standing within the dynamics of the local net
work of actors and decision making is part of this concept. Accord
ingly the questionnaire addressed the following net of areas, summa
rised in Table 5.
r

>
Table 5: Frame of reference and areas addressed in the
questionnaire:
objective lifepositions:

nearness and images of
distance to new technologies
technologies:
- demographics experiences,
- generations
expectations,
perception of
- stratification
advantages and
disadvantages

definition of
regional and
local problems

subjective
socio-cultural
positions:

wishes and
perception for
the future of the
region:
landscape,
population,
economics,
politics, society
and culture,
religion and
spintual
constitutions

- attitudes
- orientations
- values

«-

subjective
standing within
the regional
socio-cultural
dynamics

regional images,
view of the
region (past,
present, future):
landscape,
population,
economics,
politics, society
and culture,
religion and
spiritual
constitutions

J
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5 Selected results from the Goms evaluation
5.1 The factual level: a failure and some "wreck" values
Table 6 gives a summarised impression of the course of the project,
the different actors, their role and the efforts during the project. We
can distinguish four main phases of the project.
The initial phase is clearly directed from the outside, the idea and
the wish for the experiment is created in the centre (by the telecom
company), and these actors "go out to seek local players". In the sec
ond or implementation phase, we can see a co-operation between the
telecom company and selected local promoters. This is a very active
phase: information is spread, discussions are held in the communities,
the local promoters attempt to make their aims known. During the
third phase, the life phase, supporting finances flow from the outside
(the telecom company) to the communities, which also have to conTable 6: The different actors in the Goms experiment:
I

II

III

initial phase implementa life phase
(idea)
tion phase
1991-1992
1987-1989 1990
Telecom
project /
experiment company

local
promoters
Goms
(out of 12
model
regions)

IV
after the experimentfoutcome)1993-

45 persons in - work with
computers
18
community - some teleadministra function
tions
-non-existen
ce of the
11 tourist
tele-office
offices
1 tele-office

local
^context

local society, inhabitants of Goms
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tribute with their share. The community administrations and the tour
ist offices become computerised and educated. The tele-office is built
up to create new jobs, and negotiations are held with local firms as
well as with private firms and public institutions from the centres.
After the experiment - this is the fourth phase - the involved com
munities no longer get financial support. After 1992 we observe the
following outcome: the community administrations and the tourist of
fices work with the aid of computers and they use telematic functions
to a small extent, mainly in the tourist field, i.e. in making tourist res
ervations. A total of 45 persons from the communities and tourist of-,
fices became involved with computers, which means that close to one
percent of the Goms population had a direct contact with the experi
ment. The tele-office no longer exists within the Goms region; the
support is now provided from the centre in Brig. The aim of the teleoffice - to find job-offers - did not succeed. The tele-office could no
longer exist because of lack of finances. The project was not able to
change the key problem of the region: the issue of labour and new
forms of economic activities. On the contrary, the experience of de
pendency on developments outside the region and the power of deci
sions from above, the centres, was again demonstrated and confirmed16.
We stated that the argument "telematics support peripheric devel
opment" is contested among the population. The outcome of the ex
periment could not prove the contrary even if we report certain "wreck"
values, such as the fact that a number of people did become involved
with new technologies through the project, and that owing to the ini
tial financial support of the telecom-company the computer hardware
and software is still in use in the administration and tourist offices.
Another side-effect was that the project has encouraged regional iden
tity as a common corporate identity - at least for a limited time.

16

In the initial phase of the telecom experiment, publications such as Hotz-Hart
and Schmid (1987) or Policom (1988) were already arguing that the new tech
nologies could increase the gap between centres and periphery. These arguments,
which are contrary to the general euphoric belief that the gap may be overcome
by new technologies, seem to be supported by the experiments themselves.
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5.2 The interpretative level: social and cultural explanations
We started the research with the background of the experiment's
"flop" on the one hand and the "wreck" values on the other hand. In
the beginning the hypothesis was that the population is ambiguous
about development through new technology possibilities. Thus we
wanted to know more about the contested situation. If we agree with
the argument that technology - in our case new technology - is so
cially shaped, it must be helpful to know more about the population
who is concerned with these innovations. I will present some results
of the Goms evaluation research.

Individual and social advantages and disadvantages
through new technologies
Regarding the positive aspects of new technologies we asked peo
ple in the face-to-face interview: "Which are the most important ad
vantages you personally link to the usage of computers?" (See Table
7.) The answers were analysed on an individual and on a social level.
Ninety-four percent answered on the individual level: saving time, sim
plifying work, the work can be done with more exactness, clarity and
safety. Four percent stressed social aspects, i.e. the saving of jobs or
the creation of new work possibilities as an opportunity for alpine re
gions. Only 2% could not see any advantage in new technologies.
f

\
Table 7: Level of advantage linked to new technologies:
Individual level: fast, simple, exact, clear, safe

94%

Social level: saving work places, new work possibilities

4%

No advantage

2%

N = 193
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Negative aspects were explored in the following manner: "Do you
also see disadvantages in the use of computers?" (See Table 8.) Here
the social level seems to have more importance. Forty-three percent
stress arguments like the loss of working places, the lack of communi
cation, the danger to become too specialised or that work could lose its
meaning. Individual aspects are also mentioned by 43% of the sample.
Arguments that dominate include the anxiety about health problems
and stress or the expectation that work becomes boring or compli
cated. Nevertheless 14% express that there are no problems associated
with using new technologies.
r

ν
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Table 8: Level of disadvantage linked to new technologies
Individual level: health problems, work
becomes boring, complicated

43%

Social level: loss of jobs, deficit of communication,
specialisation, loss of sense of work

43%

No disadvantage

14%

Ν = 193

J

An interesting difference can be shown regarding the perceived
disadvantages if we differentiate between the groups with computer
experience and those without any such experience. The people who
already have experience with the new technology argue more on the
individual level (70%). Those, however, who have no personal experi
ence prefer to use the social code (73%) (see Table 9).
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Table 9: Persons with and without computer experience
Personal experience with computers:

yes

no

Level of disadvantage:
- individualistic

70%

27%

- social

30%

73%

N = 193, beta = .43

This finding hints at one of the difficulties of most new technol
ogy experiments - the discussion is held in "different languages".
Whereas the non-experienced are sceptical, mainly for social reasons,
the arguments of the experienced people, concerning advantages as
well as disadvantages, remain within an individualistic discourse. Thus
there is strong and well-defined opposition among the population which
hardly finds an echo in the debate. This fact does not favour reassur
ance or integration of the critical potential, but even reinforces reluc
tance. In this sense it is quite understandable that a relevant aim of the
telecommunications experiment, to involve new groups or institutions,
and not only the community administrations and the tourist offices,
was difficult to achieve. One strategy for amending this could have
been to strengthen a discussion in the field of the social arguments
mentioned by the non-users.

The structural and cultural path of innovation
Taking into account that the experienced and non-experienced
groups argue differently leads to a question close at hand: who are the
persons who make up the two groups? The hypothesis is that an inno
vation does not spread in an egalitarian way, but along certain struc
tural and cultural paths.
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The multiple classification analysis shows an interesting picture
concerning these factors (see Table 10). On a structural level we find
an influence of the factors "age" (beta .19) and "education" (beta .33).
The youngest group (16-32 years) is less involved with new technolo
gies, a result that most probably would look quite different today. It is
not surprising but rather expected that persons with a higher education
are more involved with new technology. No significant difference can
be shown between men and women. According to this result men are
not significantly more involved with the new technology than women
- a finding which is rather surprising compared to other studies17.

Table 10: The structural path of innovation:
variable category

yes

no

MCA: beta
coefficient

sex

women
men

60%
62%

40%
38%

n. s.

age

16-32 years 43%
33-52 years 67%
53-75 years 64%

57%
33%
36%

.19

62%
30%
23%

.33

education low
middle
high

38%
70%
77%

The statistical analyses also point towards a cultural path (see Ta
ble 11). We can show that those people who stress dynamics and inno
vations within the local context are personally more involved with
new technology than those who engage for traditions and the given
structures (beta .22). Another result leads us in the same direction. In
the interview we suggested two visions concerning the economical
development of the region. The first incorporates the modernistic atti
tude and is worded: "The Goms region should promote new technolo-

17

See for example the results of a representative survey held in Switzerland in
1988 which shows that men are more likely to own a computer than women and
at the same time more men would like to work with a computer than women,
Bundesamt fur Statistik (1990: p.67).
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gies, computers and telematics, in order to achieve the most modern
development in the next ten years." Contradictorily, the traditional at
titude suggests: "The Goms region should promote economic autonomy
even if austerity and reduction of luxury will result." Again it is con
firmed that those using computers go along with the modernistic de
velopment wish and non-experienced persons with the traditional path
(beta .27). The personal engagement in community affairs and whether
one takes part in local politics and questions of power are not found to
be a factor determining one's likelihood of coming into contact with
computers. This finding - that belonging to the local hegemony does
not enhance involvement with new technologies - is surprising.

f

Table 11: The cultural path
of innovation:
variable

category

--

- -

experience with computers
yes

no MCA: beta
coefficient

Personal activity - active, with
power
and power
within community - active, without
power
- passive

61 %

39%

68%

32%

58%

42%

Innovative/ tradi - agrees to
tional development innovation
- agrees to
within the
tradition
community

69%

31%

48%

52%

70%

30%

42%

58%

Development
on an eco
nomic level

- modernistic
attitude
- traditional
attitude

>

n. s.

.22

.27

We can summarise that the variable to be explained, "contact with
new technologies", is determined by structural as well as by cultural
factors; the socio-cultural shaping becomes obvious18.
18

The multiple R squared resulting from the MC analysis, which included the
above mentioned six variables is 51%. The answers of 153 people are analysed
in the MCA.
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Up to here we have observed a quite well-pronounced gap between
computer users and non-users. Yet a further differentiation is possible.
It can be shown that the users themselves do not make up a homogene
ous group, but represent two quite different situations. One subgroup
contains those who came in touch with the new technology because of
the Telecom experiment in the Goms valley, and another subgroup,
also resident in the valley, is formed by those who had already used
the new technology independently from the Telecom initiative. Hav
ing the chance to compare the two kinds of user groups (with the same
socio-cultural background of a common living area) we find well-pro
nounced differences.
Taking these two groups into account, we now can find differ- enees that remained hidden in the first step. On the structural level we
see the interference of the variable "sex". More than half of the new
users, 58%, are women. This female percentage is only 25% among
the "free" users. A further differentiation can be seen in the variables
"age" and "education". The Telecom experiment users are younger
than the "free"-users, and the education level is higher among the "free"users. A further effect can be shown on the cultural level: the "free"users declare themselves as more active within the community and
r
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ition:
Table 12: Effects of a user differentk
user differentiation
variable

category

sex

Telecom
users

"free"
users

Cr'sV

women
men

58%
42%

25%
75%

.33

age

16-32 years
33-52 years
53-65 years

52%
43%
6%

35%
63%
6%

.34

education

low
middle
high

14%
67%
19%

7%
57%
36%

.39

22%
42%
37%

30%
54%
16%

.20

Personal activity - active, with power
within
- active, without power
community
- passive
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they judge themselves as more powerfully engaged in local politics
than those persons who came in contact with computers within the
Telecom experiment; they declare themselves more often as passive
within the community. We find clear differences between those who
have contact with new technologies because they "chose" to do so and
those who are involved because of the regional decision to take part in
the communication model communities (see table 12).
We conclude that an important effect results from the differentia
tion between the two user groups. The experiment clearly could in
volve a group which has another socio-cultural shape than the "free"users. On the background of these findings one can say that the public
initiative to implement computers favoured an egalitarian effect after
all. Women, non-highly educated persons and younger people benefitted
from better access to computers more than they would have without
the experiment, i.e. on the free market.

Attitude towards the European integration of Switzerland
A further result shows that the variable "experience with comput
ers" also has an independent influence on the people's attitudes. In
May 1992 - half a year before the Swiss vote concerning the joining
of the European Economic Community (EEC) - we asked through our
survey whether people favoured the community, whether they were
against it or had not yet made their decision (see Table 13). The analy
sis of the answers shows an effect of the "age" variable (beta .21):
young and old people are against joining while the age group of the 33
to 55 years old people favours this perspective. Further, the pro-group
is stronger among those who have an international view of the alpine
situation. They say that the Goms region should co-operate on an in
ternational level with other peripheric mountain regions while the op
position favours the autonomous or national perspectives (beta .23).
The pro-group is also defined on the political level. They say that poli
tics must go along with national and international movements while
the opposed group stresses the local autonomy of political matters to
solve problems (beta .25). An independent effect can also be shown by
the variable "contact with computer". Those with computer experi
ence are more often in the group which favours joining the EEC - in

Introducing Telematics in a Rural Area in Switzerland

121

contrast those who are against the community often are the ones who
have no experience with new technologies (beta .20). We recognize
that the experience with new technologies such as computers has,
among other factors, an independent influence on political valuations.
r
Table 13: Explaining variables on the attitude towards the EEC
attitude towards EEC
variable

category

age

-16-32 years
- 33-52 years
- 53-75 years

24%
39%
22%

41 %
38%
43%

35%
23%
35%

.21

alpine
future

- international
co-operation
with alpine regions
- national co
operation with Swiss
alpine regions
- stressing local
autonomy

52%

40%

8%

.20

22%

45%

33%

23%

33%

44%

48%

39%

13%

18%

40%

41 %

42%
14%

37%
46%

21 %
40%

political
aims

The Goms should
- go along with nat./
internat, movements
- emphasise autono
mous problem solving

experience - experience
with
- no experience
computers
Multiple R sqared = 32%, N = 160
ν

pro

unde contra MCA
cided
beta

.23

.25

J
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6 Discussion and outlook
What do the results show? We find a two-sided effect of the vari
able "contact with new technologies". The first effect: as a dependent
variable we find structural as well as cultural influences. In view of
the regional goals this means that innovation does not conform with
broad, democratic diffusion aims, but spreads along defined paths.
Secondly, the analyses also show an independent influence effect from
the variable "contact with new technologies", for instance on the atti
tude towards Europe.
Although the experiment could involve some people who other
wise would not as easily have had contact to new technologies, it could
not bring about the diffusion processes at which it aimed. The involve
ment remained rather restricted and static, all the more as the teleoffice and the creation of other jobs than the already existing ones of
the communal administrations and tourist offices did not succeed. This
makes the group of those who had contact with new technologies due
to the experiment rather weak and gives more weight to the innovation
profile of the "free" users - who belong to a more privileged group.
Further the data confirm the hypothesis that the population is am
biguous about local development and the opportunities that new tech
nology can offer. It is to mark that this ambiguity is more than the
mere existence of different opinions. The results show that the so called
users and the promoters lead another discourse than the non-users and
those who mention reluctance. It is precisely the social dimension the aspect of the social shaping process - that becomes crucial. Dreams
of global technologisation have to be aware of the social reality which
is the concern shown by the population. Local societies seem not to be
willing to take to heart everyone's dreams - they insist on their own
context which is more to them than an economically weak region that
wants to catch up at any price.
Regarding the future and the coming of a second wave of technol
ogy experimentation and implementation - what should or could be
changed and maybe done better? The aims linked to an idea should be
more concrete: the overall promise of development - the catching up
as a region - is as ambitious as it is vague. Simplifying the aim to the
promise of "new work from the big firms and the centres" does not
make it more concrete. The better, but without doubt more difficult,
question to answer would be: "What type of work" could or should
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come from outside? Concerning the question "which work can be cre
ated in the region", it is not the dream of any work, but the appropriate
perspective of improvement which must be addressed. That makes it
necessary to consider the given social and economic structures and
cultural traditions of the regional context on which new work and ac
tivities should be built up. Only in coming down to earth again from
the network's highway precise questions can be asked and adequate
solutions framed. Often  this in my view is valid for Swiss peripheric
areas  the answer will be that new technologies will not easily bring
about a structural improvement to these regions.
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THE SMALL COMMUNITY IN THE GLOBAL
VILLAGE - IDENTITY OR INTEGRATION
by Arild Jansen
Department of Information Technology and Mathematics, Finnmark College

Empirical findings from a study concerning ICT diffusion in a remote area of Norway are conclusive for strategies in a rural region.
Positive as well as negative impacts have been observed. Therefore
rural policy to promote the positive effects shouldfocus on strategies
of counter measures avoiding the negative consequences which increase the cleavage rather than close the gaps. The liberalisation of
the telecommunication market may not favour peripheral areas. A regional counter-strategy is required emphasising: (a) increased knowledge, skills and competence, (b) defining local requirements to the
infrastructure development in order to benefit from the potential of
new technology. These and other counter measures can help to maximise the positive aspects of vertical links and connections to centrally
controlled networks.

1 Introduction
The hallmark of post-industrial society is the accelerating pace
and multi-dimensional nature of information and communication tech
nologies and their penetration into all aspects of society the world over.
While there is an increasing belief in the concepts of the knowledge
society, common economic spaces and diverse cultural spaces, the di
lemmas of centralisation or decentralisation, of exclusion or inclusion
and of identity or integration are becoming more and more intractable.
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This paper presents some empirical findings from a study' of ICT
diffusion in a remote area of Norway. Its aim is to examine more closely
a number of experiences with ICT policies in a rural context. The ICT
study showed that ICT has spread dramatically over the last five to six
years, a situation with both positive and negative implications. It im
plies integration of the local economy into the national and interna
tional structures, which offer easier access to centrally provided infor
mation services. But it also entails a greater dependence on centrally
located organisations and expertise. If adequate counter-strategies are
not implemented, this may increase the differences rather than closing
the gaps. One conclusion is that we need a better understanding of the
implications of this development for rural areas.
The rest of this paper is structured as follows. Section 2 discusses
the background and some relevant work, including an outline of the
research issues. Section 3 briefly presents the empirical findings. Sec
tion 4 introduces a model that may help understand the role of infor
mation in value-adding processes in the economy. Finally, section 5
discusses some important aspects of national information infrastructures.

2 Building information infrastructures - some
challenges
In one dominant image of the global information society, society
is presented as a borderless world, dominated by the technological
paradigm and economic competitivity. The other image presents it as
an interdependent world consisting of technological gaps and economic
disparities. Cooly (1996) claims that the former promotes universal
ity, technological solutions and a global market, whilst the latter pro
motes the "valorisation" of diversity, social innovation and cohesion.

What is an information infrastructure?
The infrastructure dimension of ICT is becoming increasingly im
portant, not least due to the various initiatives for building a national
information infrastructure, such as the Clinton and Gore initiative (US
Government 1993) and the Bangeman report to the European Com
mission (Bangeman 1994).
1

This study was funded by the «Rural Development Programme», Norwegian
Research Council.
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In general, infrastructure refers to the aspects of the physical and
human environment that are shared for the public good: streets, bridges,
sewers, schools, and also language, monetary systems and so on. An
information (technology) infrastructure (INI), similarly, consists of the
ICT capabilities intended to be shared. This includes hardware, soft
ware and services, and in particular communication and information
services. The infrastructure thus consists of both technical and human
components in a layered system, where the uppermost components
are the technical capabilities related to service provision along with
the availability of the general skills and competence necessary to pro
vide these services (Davenport and Linder 1994).
Infrastructure can be viewed from many different levels. The fo :
cus here will be on infrastructure at the organisational level and at the
regional level, including the naturally strong links with the national
level. Standards, a necessary requirement for any type of infrastruc
ture, have a role which is different from their usual role in technology.
Hanseth, Thoresen & Winner ( 1994) claim that with INI, both the in
terpretation of the artefact and its use have to be standardised. INI
strongly requires the cooperation of all involved parties for the system
to function at all: if one party drops out, the very rationale for the
system breaks down. It establishes a kind of mutual dependence among
the involved parties, as the system locks together work routines which
were previously independent.
Star and Ruhleder (1994, ρ 1) extend this perspective, claiming
that infrastructure is fundamentally and always a relation, never a thing.
This perspective de-emphasises things and people as the only causes
of technological change, and focuses on infrastructural relations (e.g.
between physical lines, services and management structures in bureauc
racies). It then reveals how choices and politics embedded in such a
system become articulated components. This view of infrastructure
implies that organisations act or react to it differently, depending on
the quality of the infrastructure and on the specific characteristics of
the internal factors of the organisations involved.

Centralisation or decentralisation
Whether ICT promotes centralisation or decentralisation has been
a hot issue for a long time. George and King (1991) concluded that
ICT can support either, depending on what the most powerful groups
want in the various cases, and the type of technical solutions that are
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implemented. They held that "what emerges is a strong tendency to
ward use of computing technology to reinforce the decision authority
status quo: in other words, the 'reinforcement political interpretation'
"(p71).
Decentralisation itself is a blurry concept. Firstly, it can mean
administrative decentralisation, meaning that operations within an
organisation, and the resources to carry them out, are transferred to a
lower level in an organisation, while the decision making power is
centrally retained. Secondly, one can emphasise the political dimen
sion of decentralisation, which implies that the authority to define goals
is moved from higher to lower levels of authority. Thirdly, it may mean
déconcentration of resources, such as businesses and departments, from
centres to the periphery. A special case is "selective decentralisation",
where a corporation is split into separate production units (divisions),
all of which are integrated into a centralised governing structure. The
primary task of the division leaders is to achieve optimal results, in
accordance with the goal and strategy defined at their headquarters
(Andersson & Petterson 1989). In the discussion of the different as
pects of decentralisation, we therefore need to ask: decentralisation
for whom, where and to what purpose? It raises the questions of the
number, location, power, diversity and vitality of centres, each one a
key issue in regional politics.

Deskilling or competence development
We also see a significant shift away from the traditional view of
physical and material resources towards knowledge-based economic
activities where ICT plays an key role. Zuboff (1988) describes two
opposing strategies for computerisation: automating and informating.
Automating is the use of ICT to collect information for surveillance
and for the enhanced control of employees, and for automating the
work processes. Informating, on the other hand, is the distribution of
information to individuals in an organisation to enhance their ability
to work competently. Automating is a continuation of the Tayloristic
management style based on more advanced forms of control (SchulzWild 1991). Informating implies an increase in competence and skill
which can challenge such traditional patterns of hierarchical control
(Boyer 1989). From a rural point of view, this approach is preferable.
Networking technologies can support both strategies.
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Standardisation or variety
Many will think of networking as a method of decentralisation,
entailing cooperation between parties which are more or less autono
mous. As a result, centralisation and the need for standardisation may
come into conflict with the request for locally developed solutions
better suited to the individual organisation. The current trend of net
working towards integration within and across organisational barriers
implies involvement between an increasing number of actors from
various groups and organisations (Hanseth et al. 1994). Networking is
not just another word for cooperation. While cooperation is often based
on working towards common goals, networking involves being faced
with incompatible beliefs and values. It is important in this context to
study how increased networking may change social and cultural struc
tures in rural economies.

3 Research approach
That the diffusion of ICT in rural areas may lead to centralisation
or decentralisation is not an issue that will be taken up in this paper.
Rather, the opposite position is taken: that ICT provides the potential
for alternative organisational forms. Therefore, we must focus on what
factors are critical for the actual choices that are made. This does not
mean that our view is a strictly organisational imperative view in which
ICT is the dependent variable.
Seen from the perspective of a rural community, a number of fac
tors related to the design and use of ICT systems are, obviously, out
side the influence of the community. They are nevertheless of great
importance in determining how such societies, influenced as they are
by technological developments, will evolve. Our main question is: how
will the building of national information infrastructures supporta more
indigenous2 rural development! Particular emphasis will be placed on
the three dimensions mentioned in the preceding discussion. They may
be illustrated as follows:
2

Indigenous is related to self-reliance, which can be associated to basic ideas as
(1) to work for development of people (not things), (2) local autonomy and in
creased utilisation of own resources and (3) to break down outside controlled
structures, and define own goals for development (Johannison&Spilling, 1983).
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Figure 1: A simple framework for analysing the impact of
ICT infrastructure development
Decentralisation
Powerless
{Deskilling)

Variety

Powerful
{Competence build-up)

Standardisation
Centralisation

Indigenous development is not necessarily incompatible with any
degree of standardisation and centralisation. We claim however that
these dimensions are relevant for describing the quality of rural devel
opment. More specifically, the questions being addressed are:
(1) What is the impact of standardisation on rural development?
How and on what levels is standardisation appropriate, and when is it
inappropriate?
(2) How should we understand decentralisation related to rurality?
What type of decentralisation is important?
(3) What technology options are critical for the stimulation of lo
cal activity? How does one go about supporting locally-controlled in
formation management?
Research method. The methodology applied was based on a quali
tative, exploratory research approach. The empirical data was collected
through a study of the diffusion and usage of ICT in a rural area of
Norway. One part of the study was an evaluation of a regional ICT
programme in Finnmark County. Interviews were conducted in about
80 enterprises in Finnmark over the period 1993 to 1995. Different
trajectories of technology diffusion were accordingly analysed:
(1) The effects of national and regional ICT policies effective in
the region (top-down strategies).
(2) The impact of user-driven diffusion, caused by general eco
nomic development (bottom-up strategies).
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4 Empirical findings
Some technology diffusion efforts in the North of Norway
Finnmark, the northernmost county in Norway, has a very scat
tered population. Communities are separated by great distances. The
local economies are dominated by the fishing industry and some min
ing companies. Private and in particular public services account for
much of the employment. Earlier studies showed that the use of ICT in
Finnmark lagged behind other parts of Norway. The number of ICT
companies in the region is still small. To stimulate the diffusion of ICT
in the region, an ICT programme was carried out. The programme ran
from 1988 to 1993. In addition, various national efforts were initiated. A
summary of some of the efforts is given below; for details see Jansen
(1995b).
(1) Infrastructure and basic service development, which included
(a) the establishment of a computer network (FUNN) between re
gional research centres in Finnmark and other parts of the country.
Very few centres were able in practice to provide profitable informa
tion services (Hetland, 1994). A major reason was the lack of support
from local authorities, and the low demand for the services being offered.
(b) support for the development of 10 telematic centres providing
two-way video communication services. These services were impor
tant for other parts of the programme. However, many of the centres
ran into economic difficulties when Norwegian Telecom changed its
charging policy.
(c) the development of user applications based on this infrastruc
ture, such as telemedicine, teleteaching and video-conferencing. The
telemedicine project was a success, and telemedical services are now
an integral part of the health services in the region. The other applica
tions, such as video-conferencing and teleteaching, were not similarly
successful, and their usage is now negligible.
(2) The creation of new ICT-based services. Inspired by the
Toffler ( 1980) vision of the electronic cottage, efforts were aimed at
establishing information service-providing enterprises in small com
munities. These efforts were unsuccessful in most cases, either be
cause the quality of the service was inadequate, or because the enter
prises could not compete on the larger, remote market.
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(3) Financial support to ICT investments in export-oriented
companies. The aim was to increase the efficiency in production and
administrative routines, and to improve the quality of services and sales
operations. Some of these projects proved rather successful. However,
a report summarising the efforts claims that examples of organisational
Table 1: Effects3 of some of the efforts initiated by the ICT pro
gramme (1988-1993):
Γ

v

Type of
Standardi
sation

Degree of
decentrali
sation

Strengthen
local
competence

Contribution
to indigenous
development

Tele
cottages

centrally

high

little

negligible

FUNN

centrally

medium

little

negligible

Video-conf.
tele
teaching

centrally

medium

some

small

New ICT
services

Local d eve- medium
lopment

some

small

HICA4

centrally

low

substantial

some

ICT invest
ments

centrally &
locally

medium/
high

some/
substantial

small/
significant

Telemedecine

centrally &
locally

medium

substantial

significant

The ratings are estimated by the author, based on interviews and written reports
from the different projects. These estimates are averages for each group; higher
or lower scores can be found within each group.
HICA: National Health Insurance Collecting Agency, which was established in
1993 in small communities to compensate for job losses in the mining industry.
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changes were few in number, and that many of the companies lacked
the competence necessary for them to take full advantage of the poten
tial created by the ICT investments (Christensen 1993). Some of the
results are summarised in Table I.
These efforts have succeeded in creating technically functional
systems, most of them based on centrally defined standards. However,
the services that were developed were not in general integrated into
the local economy. This was a major weakness particularly in the
telecottages and FUNN projects. The infrastructure-building efforts,
such as FUNN and the video-conferencing, had a limited effect on
competence development, and the organisational integration of the
infra-structural facilities was lacking. We know, however, that it nor
mally takes a long time for the full benefits of such infrastructural
development to be felt. Today, FUNN has been replaced by Internet,
but we do not have the data to evaluate this impact. The general con
clusion is that the support to ICT investments in existing enterprises
and telemedicine were the most effective efforts.

The case of telemedicine
Telemedicine is the application of ICT to the provision of health
services in such a way that resources outside a local organisation can
be used in service provision. Citizens in small communities are thus
provided with better medical services without having to travel to cen
tral hospitals. It can be illustrated by, for example, a general practi
tioner who, while examining a patient, communicates with a medical
expert at a remote large hospital. During the dialogue, the local doctor
can transfer, for example, X-ray pictures, images of cross-sections of
tissue or images of the skin which can help the diagnosis and treatment.
The telemedicine project has entailed challenges at the technical,
functional and organisational levels, in the development and adapta
tion of equipment and software, in effecting changes to organisational
structures, and in the training of technicians and doctors. The effective
use of the new technology also required changes to the patterns of
cooperation between groups of physicians, both locally and with the
medical experts at a regional hospital.
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The outcome of the telemedicine project was improved service
provision, a reduced need for the transportation of patients and there
fore lower costs. Another important benefit was competence build-up
among the general practitioners and a local increase in technical skill.
The project was a success because of the high level of external techni
cal support and thanks to the considerable involvement of local man
agement and doctors, such that the organisation allowed for learning
at various levels. The project ran for about 5 years before it was put
into routine operation.
Standardisation. The technical solution consisted of standard twoway video conference facilities, including cameras, monitors, micro
phones and speakers. In addition, special equipment was developed
during the project for medical analyses such as pathology,
echocardiography, endoscopy and radiology. Most of the development
took place outside the local organisation but, as motivated doctors and
enthusiastic technicians participated in the implementation processes,
they effected some adaptations to local needs. The functionality, qual
ity and operability of the technical solutions have been important to
the success of the project, which also conformed to local needs.
Centralisation or decentralisation. No local ICT infrastructure
or competence existed relating to telemedicine in local health centres.
The first phase required substantial support from central project staff.
A local ICT support organisation was established, which gradually be
came able to provide substantial support to the users. During theproject
period, telemedicine was becoming more integrated into the local serv
ice provision. It is fair to say that this telemedicine project entailed a
decentralisation of the health service. Certain institutional barriers had
to be overcome, such as the division of labour between different groups of
professionals, but the majority of such problems were resolved during the
project (Danielsen 1991).
Power or powerlessness. An important factor in the design of the
telemedicine organisation was that the local doctor was an active part
ner in the diagnosis and treatment of the patient, so that he/she main
tained the responsibility for the further treatment and care of the pa
tients. This meant that all information about the patients had to be
available locally. Emphasis was put on developing experience and
knowledge locally. In this sense, the local health centres could be con
sidered as Owning' the patient, and having the power to take further
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decisions on behalf of the patient. In this way, telemedicine support is
an indigenous development. It could very well have been designed in
another, more centralised way, similar to other telemedicine experi
ments (Fosse 1992).

The Case of Teleteaching: Distance Teaching through
Telecommunication
Distance teaching is a teaching process or activity where the teacher
and the student are separated in space and possibly in time. Technical
facilities are used in real two-way communication, supporting the teach
ing process. An important goal of the ICT programme was to promote
decentralised education using modern telecommunication facilities.
At Finnmark College, decentralised education has been an impor
tant part of the overall education strategy, and the ability to offer edu
cational opportunities to remote sites is considered important. A number
of distance education projects were initiated by individual teachers at
the college cooperating with local support organisations. These projects
were supported financially by the ICT programme, and Norwegian
Telecom subsidised the costs. However, tariffs were increased towards
the end of the project period, and we experienced a reduction in the
use of telecommunications in distance teaching. Virtually all
teleteaching in Finnmark ended in 1993, except for some specific ef
forts in Alta (Jakobsen, 1993).
The evaluation report concluded that the projects themselves were
partly successful, as they demonstrated the usefulness of the technical
facilities. The projects also showed that teleteaching required addi
tional resources and costs in the preparation of lectures, in the peda
gogical and administrative work and in organising the education pro
gramme. So far, teleteaching has never become an integral part of the
decentralised education programme at Finnmark College, neither as a
pedagogic activity nor in administrative routines.
Standardisation. The technical solutions were mainly designed
and developed by Norwegian Telecom (now TeleNor), and the local
support organisation could only make minor adaptations. The teachers
felt that the functionality was not adequate as, for example, the com
munication facilities were not integrated in the local computer net-
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work, and outlets were not available in each classroom, which would
have made the use more convenient. One can conclude that the techni
cal solutions were developed mostly to centrally defined standards and
design options.
Centralisation or Decentralisation. As a result of inadequate tech
nical solutions and lack of organisational support, teleteaching remained
an isolated activity, driven mainly by a number of enthusiastic teach
ers. One particular challenge in distance education is to offer adequate
support locally to the student. These and other experiences underpin
the necessity of organisational integration. Moore (1995), in a very
instructive editorial note, emphasised the importance of local support.
He claimed that the local coordinator is an important, even decisive,
factor contributing to the success of distant education. He pointed to
six basic characteristics: communication, competence, continuity, control, confidence and care. Finnmark College never succeeded in build
ing up local support organisations due to lack of financial resources.
We could conclude that teleteaching never became a decentralised ac
tivity in Finnmark, in spite of the success of a small number of projects.
Power or powerlessness. Decentralised teaching allow the stu
dents to study while staying and working at their homeplace. The teach
ing should, at least to some extent, be adapted to the local context. The
students did feel in these project a degree of participation in the educa
tional activities. Now we observe that centrally managed educational
organisations are offering distance teaching to students in rural com
munities. Their educational programmes are based on a standardised
curriculum. The influence of local interests is decreasing and the so
cial and cultural background of the student is not likely to influence
the content of the courses. A locally based strategy also for distance
education is needed.

The Sami databank and Guovdageaidnu Telegoathi
One goal of the ICT programme was to support the establishment
of five community teleservice centres, often called telecottages. These
efforts were an extension of Norwegian Telecom's strategy aiming to
stimulate regional development through the build-up of competence
and the establishment of local enterprises. One telecottage aimed to
build a Sami databank and develop Sami computer terminology which
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could support translation services. The adaptation of application pack
ages to the Sami language and the stimulation of ICT application in
local industries and public institutions were also important objectives.
The telecottage experienced several technical, organisational and eco
nomical difficulties. Today the telecottages have been discontinued.
Standardisation. One major problem was the lack of an adequate
standard character set that included the seven specifically Sami let
ters. This problem caused a number of barriers to the use of ICT for
the Sami people. For example, the standard keyboard does not include
the Sami letters, application packages could not accept Sami names,
central databases could not include Sami names and their WWW home
pages could not be presented properly using standard software. Word
processing systems that accept the Sami language entail additional
costs. These problems hampered the use of ICT, not at least in Sami
schools considerably.
Last summer, following a meeting organised by the Sami Parlia
ment, it was decided to recommend one specific standard (ISO 885916, Latin 9). This is acceptable for most European languages, includ
ing a number of minority languages. Previous experiences clearly in
dicated that a long time will elapse before the standard gains wide
acceptance and use.
Centralisation or decentralisation. The telecottage was from the
outset clearly a decentralised activity, but it never became integrated
in the local community for various reasons. E.g. the local authorities
did not, in spite of their intentions, use the services provided from the
telecottage.
Power or powerlessness. Due partly to the technical problems,
but also to the dominance of American and West European culture, a
minority like the Sami people meets a number of barriers in using ICT.
The diffusion of the Internet does not necessarily imply benefits for Sami
culture and language. What is required is a strategy aimed at the use of the
Internet, and ICT in general, by the Sami people which allows for expres
sion in their own language.

The Health Insurance Collecting Agency (HICA)
Delocating public institutions has been regarded as an important
element in the strategy for providing new workplaces in rural areas.
The establishment of a state institution in Bjørnevatn, a small mining
community close to the Russian border, illustrates this policy. This
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step was, however, the result of a centrally defined political decision.
The tasks intended to be carried out by this agency were the collection
of child allowance (mostly from fathers not supporting their children).
This had previously been taken care of by local authorities. Now these
tasks were reorganised and were to be carried out by the one central
body located in Bjørnevatn. It was implemented through organisational
centralisation. The new organisation was designed and implemented
by the State ICT Centre (STC). The STC installed a "complete pack
age" in an empty factory building, including all office and computer
facilities and even the organisational structure. Most of the equipment,
including applications systems, had been developed in Oslo, and were
maintained by the STC. No local ICT vendor was involved in the de
velopment or implementation work. The Agency is today a success, in
the sense that it provides about 105 workplaces in Bjørnevatn, and the
employees accomplish their work in a very efficient way. It is also
interesting to note that about 75 of the staff are women, rather than
men from the mining industry.
Standardisation. The technical solution is rather standardised,
similar to other installations implemented by the STC. Most work is
heavily computerised, as it involves accessing centrally located
databases. Employees follow standardised case handling routines as
defined by special laws and regulations.
Centralisation or decentralisation. This is an example of an or
ganisational centralisation, but with geographical déconcentration. The
interaction with the local community is limited, as most data is col
lected from outside.
Power or powerlessness. It would not be fair to say that this or
ganisation itself is powerless. It has much power, but it is ultimately
managed by the national health authorities. The possibilities for local
initiatives are limited. Its contribution to the development of Bjørnevatn
is important in terms of work places and tax income, but less in terms
of indigenous development.

Identity or Integration

13 9

5 Can ICT support indigenous development?
Our findings indicate that even in such a highly developed economy
as the Norwegian one, this type of ICT diffusion may bring negative
development trends to rural areas. Infrastructure development is mostly
controlled from outside the area. The impact on employment and valueadding activities has in general not been positive, and local ICT sup
pliers are not able to take a larger share of the market. It seems to be
difficult to develop ICT-based information services locally that are
competitive on a remote market.
However, the findings show that private and public services have
been improved, and that connections to ICT networks make various
types of information more easily accessible. This may provide a good
basis for local innovations. The HICA example illustrates very well
the feasibility of creating public work places locally, if the political
will for doing so exists. Such cases are however rare. These conclu
sions are by no means unambiguous, but they do offer interesting per
spectives that deserve further study.
Other studies, e.g. KUF (1995) and Sd (1996), clearly indicate a
massive diffusion of ICT into all parts of Norway, including the north
ern regions. It seems, however that the economy in many rural areas
can be characterised by strong vertical integration controlled from the
outside (Wiig 1996). Examples of horizontal integration across the
sectors are few. The geographical distances are large, both within the
region and between the region and outside markets. The cultural dif
ference between the region's population and the markets or central
authorities also cause obstacles.
These long distances along various dimensions imply that interac
tive learning can be difficult locally and the interaction between infor
mation providers and users is particularly low (Lundvall 1992). The
fragmentation of the production system between central and local lo
cations most probably weakens the rural economy, as knowledge build
up does not take place locally. Since most of the ICT systems and
networks are developed and operated outside the region, the possibil
ity for knowledge build-up in the region may seem limited. We need,
accordingly, a strategy that can change the structures that control the infor
mation flow and by that stimulate the local accumulation of knowledge.
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Controlling information flow as a strategy for indigenous development. Krogh (1993) developed a model that may be used to
understand these processes, where he focused on the role of informa
tion in the value-adding processes. His basic assumption was that in
formation is an input factor in production, corresponding to physical
resources, as information is required in all business activities. The main
point is that information work is not a separate activity, but an inte
grated activity in all parts of the value adding system.
The information work in the production process has three impor
tant characteristics:
(1) Every step in the production process creates data that can be
converted into new knowledge and actions. This is achieved through
the systématisation of these data into information and integration into
the existing knowledge base.
(2) The information handling processes are directed towards all
links in the value-adding activity, starting with the harvesting of natu
ral resources and ending with marketing and sales operations.
(3) These processes may take place a large distance away from the
physical processes.
Figure 2: A model of value adding processes in a resource
based production (Krogh 1993):
Resource
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The value-adding processes in the fishing industry can illustrate
this model. Data is generated during the catching offish in the ocean,
in the production, distribution and marketing processes, and finally in
negotiations with customers. If a local fish plant belongs to a national
or international corporation, several of these operations are carried out
outside the region, and the corresponding data accumulation e.g. about
market needs is not available locally (Rasmussen 1994). This inhibits
local actors from developing new knowledge e.g. how to adapt pro
duction to user needs. The model is illustrated in Figure 2.
In spite of the extensive use of ICT in all sectors of society, people
are still the most important factor in the transformation of data to ac
tions, because actions are initiated by people who interpret the data
and integrate the data into their existing knowledge framework. The
background, culture and values of the people involved are thus essen
tial factors, as are their network relations with other people. It is of
great importance that people participate locally in such processes if
innovations are to be successful.
The challenge for the local economy is to gain access to basic data
in all parts of the production chain. One way to achieve this is to stimu
late horizontal cooperation in such a way that more information flows
internally in the region. This and other studies (e.g. Hetland 1994)
have clearly shown that direct contacts with actors in the market are
essential for local service providers.

6 The political vision of the information economy
The United States leaders B. Clinton and A. Gore have spoken
frequently about the promise to develop a. National Information Infrastructure (Nil), a nation-wide high capacity computer and information
network. Their vision is to create an information highway connecting
academic, educational and R&D-institutions with industry (US Gov
ernment 1993).
The European response to the American initiative was the
Bangemann Report Europe and the Global Information Society, com
missioned by the European Council in December 1993 (Bangeman
1994). The European vision is clear: "The information society has the
potential to improve the quality of life of Europe's citizens, the effi
ciency of our society and to reinforce cohesion." Further: "Preparing
Europeans for the advent of the information society is a priority task.
Education, training and promotion will necessarily play a central role".
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Both the US initiative and EU response seem to be based on a
view which can be seen as a kind of techno-economic 'determinism',
or at least 'techno-optimism'. Gore claims that "Nil is at all odds the
most important and lucrative marketplace of the 21st century". The
Bangeman group states (Page 7): "The information revolution prompts
profound changes in the way we view our societies and structures.
This presents us with a major challenge: either we grasp the opportu
nities before us and master the risks, or we bow to them, together with
all the uncertainties this may entail. The tide waits for no man, it is a
revolutionary tide, sweeping through economic and social life" (my
emphasis). The report is clearly based on a perspective of an open
market in which competitive suppliers of network and services are
increasingly active, as the group "urges the European Union to put its
faith in market mechanisms as the motive power to carry us into the
information age".
Others have a different view of the forces that influence the design
of this infrastructure. Chapman and Rotenberg of CPSR (Computer
Scientists for Social Responsibility) see Nil as "a bandwagon for very
powerful economic interests, including telephone and telecommuni
cations companies, cable television operators, computer manufactur
ers, software developers, acolytes of an emerging 'computer culture',
and a wide variety of other people" (Chapman and Rotenberg 1993).
Rather than having an infrastructure resulting from market driven de
velopments only, CPSR want to intervene in this process of social con
struction to broaden as much as possible the range of interests and
opinions participating in the discourse of choice. Among other, they
recommend taking the social impact of Nil development into consid
eration, to guarantee equitable and universal access to network serv
ices, to ensure democratic participation in design and development,
and to encourage experimentation.
Can Nil really serve the interests of local communities? The
EU ORA project is based on the assumption that information and tel
ecommunications technologies offer opportunities for rural areas to
compete on an equal basis, provided that the necessary telecommuni
cations infrastructure is in place (ORA 1993). It was claimed that em
ployment can be created or secured in rural areas by expanding exist
ing small enterprises in rural areas by improving their access to mar
kets. Employment and job security can also be created by enabling
"information intensive" enterprises to re-establish in rural areas, or
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enabling small manufacturing units to become viable through better
communications with other components in the design, production and
marketing organisation. The main strategy put forward seems to be to
create information work and educate information workers in rural areas.
However, a later project report also expressed some concern that
"Telematics development must be one of a set of policy initiatives
designed to revitalise rural areas and to integrate these areas more fully
into the regional, national and international economy. It must also be
remembered that without such a broad policy approach to the prob
lems of rural areas, the introduction of telematic services, which any
way taking place, can have negative effects... The net result of increased
information flow to and from rural areas could well be increased out
migration rather than increased prosperity" (ORA 1995, ρ 9).
Some of the Norwegian experiments with developing a telematic
infrastructure in rural areas may provide relevant experiences. Neither
the FUNN project nor the social experiments with telematic centres
and telecottages was a success, as nearly all were closed down when
the subsidies ended (Hetland 1994). Hetland blamed these failures on
the rather strong technological focus of these initiatives and the lack
of capability to build allies and networks with various user groups.
Too little attention was paid to the type of information and informa
tion services to be provided, and the local market was too small. Simi
lar experiences were reported from two Minitel experiments (Ødegård
1991, Bjørkås 1992).
On the other hand, the Norwegian telemedicine project provides
an interesting example of the successful social shaping of technology.
Telemedicine corresponds to an indigenous development scenario as
it offers the same services in rural areas as are offered centrally, and
emphasis was placed on developing local experience and competence.
It could very well have been organised in another, more centralised
way, as other telemedicine experiments have been. MeierDallach et
al (1993) reported on the experimental diffusion of telecommunica
tion services in Swiss rural areas, including an initiative to establish
telecottages. The telecottages are now closed down, and no new jobs
were created. They stated that the project neither managed to involve
important actors locally nor did they succeed in gaining entry into
remote markets.
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7 Conclusions
The empirical findings presented here provide us with a picture of
the future for rural communities in the information age which how
ever is far from simple. The results emphasise the need for better un
derstanding of telecommunications and the information infrastructures
in a rural context. It is important to study what type of technical solu
tions are being designed and what information services are provided.
Some suggestions have thus been made as premises for future regional
technology policies.
(1) The notion that ICT causes decentralisation or centralisation is
misleading. It can very well support both. Our findings indicate that
the establishment of ICT networks is more likely to entail centralised
information handling than the development of local systems and in
creasing value-adding activities locally. On the other hand, we have
interesting cases where specific ICT solutions have enabled the relo
cation of organisational units or even entire enterprises. Such actions
are however more likely to be the result of a deliberate political deci
sion than economic reasoning alone.
(2) Information is becoming the key strategic resource on which
the production and delivery of goods and services in all sectors of the
world economy will depend. The information processing activities are,
however, not in themselves an end, but an integrated part of the pro
duction and distribution systems. It is then important to maintain and
develop an organisational and cultural context which can act as the
basis for local innovations. The structuring of data and the formalising
of tacit knowledge should be part of the local innovation processes.
(3) Our findings indicate that the diffusion of ICT may follow dif
ferent trajectories and involve increased knowledge and competence
and deskilling. In general, we know that increased knowledge is the
most important factor in order to benefit from the potential of new
technology. The vertical integration of local businesses into national
structures may entail the local loss of essential knowledge about im
portant processes in the value-addition chain. A key strategy for a re
gional economy is to get access to, and to control, the information
created in the utilisation of the resources in the region and by that to
stimulate the development of knowledge and competence through vari
ous types of learning processes.
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(4) This technical transformation is dominated by the development
of computer and telecommunication networks for which cities are the
nodes in a network based economy. The liberalisation of the telecom
munication market, with more differentiated services and tariff struc
tures, may not favour peripheral areas. A regional counter-strategy is
required which focuses on defining local requirements to the infrastructure development, and developing skills and competence to uti
lise the corresponding services.
These conclusions do not imply that vertical links and connec
tions to centrally controlled networks only will have negative implica
tions for rural economies. As has been shown by many of the exam
ples mentioned in this paper, such relationships are clearly necessary
for rural development, but they should not be the dominant type of
development. A variety of trajectories for the diffusion of ICT to rural
areas should be supported.
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REGIONAL ELECTRONIC MARKETPLACES AS
A MEANS OF REGIONAL DEVELOPMENT IN
THE INFORMATION A G E -

The Example of the Electronic Mall Bodensee
(emb.net)
Hans-Dieter Zimmermann,
Institute for Information Management, University of St Gallen
Regional marketplace projects are more recent innovations based
on the Internet. In the case of Switzerland regional electronic markets
are planned and prepared. The most developed one is the Electronic
Mall Bodensee. Three macro-regions, the north-eastern part of Switzerland, the Austrian Land Vorarlberg and the southern parts of Germany divided by Lake Constance, are joined to the common electronic
market. First evaluations are available. The regional focus made it
possible to reach a critical mass of participants in a short time. There
is a mix of different actors participating in the market such as business, tourism, administration, schools, universities and libraries. An
important observation is that the electronic market seems to involve
mainly the residents of the regions participating in this market (75%
of the users) and fewer people from outside of these regions'.
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1 Introduction
The new industrial revolution
Both the business world and global society are undergoing rapid
changes on their way into the information age. The driving forces are
the new media of information and communication technology. The
explosive growth of telematic applications and so called "Interorganisational Systems" (IOS) require a fundamental reassessment of intraand interorganisational processes and organisational structures in the
general business environment (Benjamin/Wigand95) (Sarkar/Butler/
Steinfield95). This leads to drastic changes for many companies and
also has an enormous impact on private households (Brenner/Kolbe96).
Large companies in particular have already been using the modern
media of information and communication technology for quite some
time. For example, the great majority of multinational companies have
their own global telecommunication infrastructures. Businesses like the
banking sector are no longer viable without these enabling technologies.
To an increasing degree, these networks are interconnected, espe
cially through so called Clearing Centers. The resulting standardisa
tion of exchanged data is bringing increasingly rapid progress in inte
grating the formerly separate networks. The Clearing Centers are mu
tating into Electronic Markets. These new infrastructures are behind
the globalisation of the markets (Schmid93).
But today not only large companies have access to the global
telematic infrastructures. Anyone else who has a PC, a modem, and a
telephone line can nowadays access the services of Internet; either
through Internet providers or in Germany, for example, via Online
Services like CompuServe (international) or T-Online (the former
Videotex-service). The Internet today already numbers some 40 to 50
million users worldwide. The multimedia information service World
Wide Web (WWW) has finally brought the Internet into homes and
small and medium sized enterprises (SME).
Thus the basic elements to face the challenges of the information
age are now available for all sections of society. The new telematic
infrastructures are ubiquitous and therefore a real chance for the de
velopment of regions that suffer from the disadvantages of the lack of
physical infrastructures and/or peripheral locations.
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Given these essential assumptions the idea of the Electronic Mall
Bodensee was developed (Schmid95).

1.2 The Electronic Marketplace
The term electronic marketplace is used in this context to desig
nate an open, virtual electronic marketplace in the sense of the ancient
Agora. On this classical marketplace people gathered not just to buy
and sell, but to socialise, argue politics and exercise all the other pre
rogatives of citizenship (McFarlandl994).
In this conceptions the marketplace fulfills two important func
tions (Zimmermann 1995). The first is the function of market activity
in the economic sense, with supply, demand and pricing mechanisms.
This function is implemented through applications of electronic com
merce on the basis of electronic markets (Schmid 1993). The various
market processes are carried out electronically by means of so called
intermediary services (Zimmermann 1995). Different intermediaries
constitute connecting points that support the interaction between sup
pliers and customers by providing communication, application and co
ordination services. In principle, any participant who is willing to fol
low certain minimal rules can sell and buy in this marketplace. The
roles of seller and buyer are not restricted to certain groups of participants.
The communicative function of this type of marketplace is achieved
by resources and systems which are known in the literature as "com
puter mediated communication" (CMC). CMC is the basis for indi
vidual (1:1), broadcast (1:N) and marketplace (N:M) communication
(Rapaport91).
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Figure I: The two main functions of an electronic marketplace:

I

I

Electronic
Commerce

Computer
Mediated
Communication

Information and
Transation

Communication
Electronic
Marketplace
(Agora)

2 Emerging regional electronic marketplaces
There are different strategies available to utilise the new potentials
of the information age for companies, households and all other organi
sations and institutions but also for business sectors, communities of
interest, cities, regions or countries.
The major goal of all endeavours is to make the new telematic
infrastructures, services, and applications accessible for a critical mass
of participants and to encourage their usage. The regional approach
focuses on a coherent (economic) region. The analysis of existing re
sults of the project emb.net indicates clearly that the regional focus is
a significant success-factor for the set-up of a virtual marketplace. The
growth as well as the acceptance of regional virtual marketplaces is
higher than observed on other e.g. national, virtual marketplaces, at
least in Switzerland.
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Rationales for a regional electronic marketplace strategy
The regional focus of electronic marketplaces is an attempt to gen
erate an accelerated diffusion and acceptance of modern telematic serv
ices and applications within an identified region (Kuhlen95). A further
important attribute is the project responsibility of regional established
initiatives and teams. Thereby the integration of the people and or
ganisations affected can be assured. It also reflects the principles of
federalism. Compared to national or international initiatives this ap
proach thus has to be described as a "bottom up"-strategy.
Important reasons for a regional focused strategy are:
• The cultural and social identity of regions and their uniqueness.
This is evident, for example, in different economic structures of re
gions or the respective mentalities of the people.
• Regionally established initiatives and projects have a detailed
knowledge of the specific problems and characteristics of the region.
They can take existing relationships into consideration.
• The tight linkage with the region may establish a relationship of
confidence between the "architects" of the marketplace and their po
tential users and therefore accelerates, presumably, it's acceptance.
• Within an identified and coherent regioni it is more likely that
communities will promote and encourage the project ("That's our mar
ketplace").
• Through the concentration on a region it is very likely that the
set-up of an electronic marketplace soon acquires a critical mass of
suppliers and customers. A marketplace, the traditional as well as the
virtual, will only be attractive for users, if a critical mass of services and
applications are available and a "real" and attractive marketplace exists.
One can expect that, given the increasing transparency of the re
gional market, intra-regional (business-) relationships will expand.
Furthermore, these regions also gain a certain attractiveness in the in
ter-regional context. Thus economic strength will be fostered.
Despite the emerging global infrastructure and the vision of a "glo
bal village" of the upcoming information age a significant part of the
activities of daily life will still have a substantial regional orientation.
Shopping, social contacts or doing business in the global village is not
yet the standard. This affects especially private households and SME.
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For example, sixty per cent of the companies in the region around the
city of Basle, Switzerland, are doing more than eighty per cent of their
business with local and regional customers (PROGNOS 96). This was
shown by a representative study.
Small and medium sized enterprises (SME) as well as private house
holds interact nowadays with their environment according to certain
patterns, which are dependent on different factors concerning (physi
cal) infrastructures (e.g. office and shopping hours). The transition to
the information age will change these models of interaction. But the
utilisation of the new media and its potentials often will be evolution
ary rather than revolutionary. To achieve a wide acceptance and adop
tion based on the hitherto existing patterns two steps have to be taken.
In a first step well-known structures are transferred to a virtual
marketplace. Businesses use the electronic marketplaces (EM) basi
cally as a support for existing and traditional processes. Households
recognise their familiar environment, in which they interact, on the
virtual marketplace. This emphasises the importance of a regional fo
cus of an EM especially on the supplier side. Households, more than
businesses, have a strong orientation towards the region where they
spend their daily business life and leisure time. Their social network
has an intensive regional focus. The first step therefore means apply
ing existing processes to new technologies.

Figure 2: Two steps of adoption:
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This first step is important although it has a low impact. It enables
the company to gain experiences with a new medium without needing
to change internal processes. To gain substantial benefits the second
step has to be carried out.
Businesses particularly realise the new potentials and apply them
in different fields of electronic commerce. They extend their markets,
offer new products, utilise new opportunities of marketing, communi
cation, and distribution, etc. The extent of real innovations depends on
the company's field of business and its strategy. To realise these new
opportunities a redesign of intra- and inter-organisational processes is
required. Compared to households, the process of diffusion is faster in
commercial organisations. The second step means utilising new proc
esses on new technological infrastructures.
Only a few companies among the SME are taking both steps to
gether. This "step by step" approach is a very typical behavior of the
very early innovators (Rogers 95).

The model of a network of regional, electronic marketplaces
It would be wrong to question the emerging global infrastructures,
the "global village", by focusing on a regional marketplace. On the
contrary, the potentials of an emerging global infrastructure can be
utilised through a network of well-operating, regional electronic mar
ketplaces. The development of regional marketplaces on the one hand
and the "global village" on the other hand is therefore not contradic
tory, but complementary.
So regional, electronic marketplaces should not be viewed in iso
lation. According to the subsidiary principles as a main postulate of
federalism regionally focused initiatives have to be integrated in inter
regional structures. We will therefore use the model of a network of
regional marketplaces. Those networks are emerging on a national and
European level. Examples are the initiatives "Inter-Regional Informa
tion Society Initiative" (IRISI) and "RegionLink", both on a European
level, and the "Electronic Mall Group' (EMG) in Switzerland. Thus
regional, electronic marketplaces constitute important structures as a
precondition for inter-regional, national and international economic
exchange. Basic elements of such a network are agreements about a
minimum of rules and standards. These contain political, organisa
tional and technical elements. Through this cooperation on a higher
level, different goals can be reached:
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• Realisation of an attractive inter-regional marketplace through
integration of regional marketplaces into higher structures by main
taining their special characteristics.
• Realisation of economies of scale.
• Accelerating diffusion through the use of standardised services
and methods.
Economies of scale can be realised by a joint development and use
of applications, services and (telecommunication-) infrastructures.
Furthermore, the secure and reliable operation of electronic market
places requires an infrastructure which cannot be economically oper
ated by a small regional marketplace.

Comparison of regional electronic marketplace
strategies in Switzerland
In the following, the emb.net-approach will be compared with other
approaches that are utilised in Switzerland, emb.net will be discussed
in detail in part three.
The emb.net-project was the first serious electronic marketplace
project in Switzerland of major importance. It is therefore considered
the pioneer in Switzerland and hence serves as a model for other ini
tiatives and projects. The major ones in Switzerland are the Electronic
Mall Zentralschweiz (Central Switzerland) (EMZ), based in Lucerne,
the Electronic Mall Regio Online (ROL), based in Basle, Switzerland,
the Zuerichsee Net (SeeNet), based in Zurich, and the Electronic Mall
Graubuenden (EMGR), based in Chur in Eastern Switzerland.
The main characteristics of these marketplaces are summarised as
follows:
• emb.net. The Electronic Mall Bodensee (emb.net) can be con
sidered as the pioneer in Switzerland. The project was initiated by a
university and a local government agency for regional development
and was set up by a consortium of four partners. Together with other
commercial and non-commercial partners of the region, organised in a
loose network, the emb.net was realised within 6 months and went
online in June 1995. After one year of operation the commercial parts
ofemb.net, e.g. the Electronic Commerce applications, were operated
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by a newly founded company. The further development of non-com
mercial applications and infrastructure tasks (e.g. market services) is
conducted by research institutes, funded by public authorities and other
research funds.
• EMZ. The EMZ is the first project that is developed on the basic
principles and ideas of emb.net. EMZ was initiated by a small, inno
vative company in the field of marketing, Internet development and
EDI without further financial support. EMZ went online in autumn
1995. After the set-up phase of EMZ the initiator is seeking further
support, especially from the public authorities and universities, to re
alise an open and public marketplace for the region.
• ROL. The ROL project is also based on the ideas ofemb.net, but
now has a different shape. The project was initiated by a multimedia
company. First, an evaluation-study was carried out by Prognos to de
termine the possibilities and risks of a regional marketplace in the re
gion around the cities of Basle (Switzerland) and Freiburg (Germany)
and, additionally, in some parts of France. Based on this study, a busi
ness plan was developed and a company with a dozen private partner
companies founded. ROL will go online at the end of 1996.
• SeeNet. The SeeNet-project in the area around the Zuerichsee
(Lake Zurich) was initiated by a regional publishing company that
publishes newspapers and runs a radio station. The main ideas are also
based on the emb.net-project. Right now, SeeNet is in a set-up phase
and will be online by the end of 1996.
• EMGR. The EMGR project is still in a planning stage. The basic
idea was originally initiated by a university, but is now supported by
the local government and private companies as well. EMGR covers
the region south ofemb.net and will apply the principles ofemb.net.
All the projects mentioned are linked in some way to emb.net.
Beside these projects there are of course other local and regional elec
tronic marketplace projects in Switzerland.
Additionally, two nationwide electronic marketplace projects exist:
• Blue Window (http://www.bluewin.ch/), initiated, developed and
operated by the (still state owned) Swiss Telecom in cooperation with
a multimedia company.
• Swiss Online (http://www.swissonline.ch/), the successor of the
Swiss Videotex service (which is still running).

Figure 3: Main characteristics of selected regional, electronic marketplace projects in Switzerland
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3 The Electronic Mall Bodensee (emb.net) - Project
The Lake Constance Region
The tri-national region of Lake Constance ("Bodensee") and the
adjacent Swiss cantons as well as German and Austrian federal states
are border areas of their respective countries. This feature of location
has qualitative effects on business. For historical reasons too this re
gion nowadays can not be considered a coherent economic area. But,
nevertheless, based on common cultural heritage, there is a specific
cohesion between the people of this region. The major goal of thé
"Internationale Bodenseekonferenz" (IBK) - an organisation of the
regional governments - is to foster the development of a coherent area,
especially in terms of the economy, but also in other domains. Its vi
sion is set out in the "Bodenseeleitbild" from 1995 (IBK95).
Establishing electronic marketplaces on the basis of modern
telematic infrastructures can go a long way towards balancing out the
geographical disadvantages. On the virtual marketplace based on the
Internet state borders no longer inhibit interaction between people and
businesses in the region. Only some years ago there was no possibility
for people and businesses living in two different states within the re
gion to communicate electronically. The still existing national Videotex
services are not designed to overcome national borders.
In ubiquitous electronic markets, physical location only plays a
secondary role. The decisive factors are not distances, transportation
links and boundaries, but rather the creation and utilisation of new,
boundary-free telematic infrastructures and the knowledge of this new
game's rules. For this reason, the Lake Constance region has a unique
opportunity to gather experience and take a leading position in shap
ing the new forms of business in the information society.

A short history
The Electronic Mall Bodensee (emb.net) project was launched in
January 1995 to develop and implement a regional, electronic market
place in the region around Lake Constance based on the vision of the
"Bodenseeleitbild". One major goal is to strengthen the economic power
of the region by utilising the potentials of the new telematic infra
structures of the information age.
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The two initiators of the project were the Institute for Information
Management at the University of St. Gallen - which has been working
in the field of Electronic Markets since 1989 - and the Cantonale Of
fice for Industry, Commerce, and Employment (KIGA), a government
agency in St. Gallen, Switzerland. From the very beginning there were
two more active participants in the project steering committee: The
department of information science at the University of Constance,
Germany, and the Center for Technology Transfer (VTTZ) in Dornbirn,
Austria. They constitute the EMB-consortium. Together with other
commercial and non-commercial partners this committee carried out
the initial work of setting up emb.net. In June 1995 it was officially
opened at an international conference in the region. Since June 1996
emb.net is operated and managed by a newly formed company Elec
tronic Mall Bodensee (EMB) GmbH.
The project is actively supported by a broad group of institutions
from the government, science and the commercial sector within the
three countries involved: Austria, Germany and Switzerland.

Objectives
The basic objective of the project is to conceive and construct the
Electronic Mall Bodensee (emb.net) as a neutral, regional, across-theborder platform for the handling of business and other transactions
over telematic infrastructures and for the exchange ofinformation among
all participants. The most important objectives of the emb.net are:
• Encouragement of businesses and other institutions - mainly from
the region - to apply modern telematic infrastructures.
• Realisation of new business potentials, for example in the field
of marketing.
• Electronic settlement of all phases of business processes.
• Supply of modern telematic media in usable form, especially for
private households and SME.
• Support for information gathering (especially for SME) through
access to both regional and worldwide resources such as R&D
databases.
• Development of regional information services in non-commer
cial fields such as culture, sports, politics, tourism, health, public au
thorities, etc.
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• Improvement of inter-regional (and thus international) business
cooperation and of information exchange among all participants.
• Reduction of costs which result from region's national bounda
ries for all sectors of the economy.
• Strengthening of the region's economic power.
• Service as a field for accompanying scientific research.

Procedure of realisation
The realisation of the Electronic Mall Bodensee (emb.net) has to
be considered from two viewpoints. On the one hand the platform
should be accessible from the beginning. Therefore, current state-ofthe art technologies and available commercial hard- and software pack
ages are utilised. Examples are WWW database interfaces or security
solutions. As a result of this procedure emb.net could be accessed since
June 1995 after a set-up period of six months. Since its announcement,
emb.net has received a reasonable reputation within the German speak
ing Internet community and is one of the leading electronic market
places in Europe.
In addition, the research partners in the project are developing and
implementing new concepts and solutions. Intelligent electronic prod
uct catalogues, electronic payment solutions, logistic services on the
basis of the CIL model (Computer Integrated Logistics) (Alt/Klein/
Cathomen94), search and navigation mechanisms and security serv
ices are on the research agenda. Furthermore, emb.net serves as an
empirical field for attendant research e.g. acceptance and diffusion
studies, conducted by the Institute for Marketing and the Competence
Center Electronic Markets (CCEM) at the University of St. Gallen.

The basic architecture ofemb.net
The electronic marketplace emb.net constitutes a virtual platform
in the sense of an infrastructure that is available to all interested par
ticipants. In this respect it consists of the following essential components.
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The application layer

The application layer represents the user's interface to the market
place. Products and services from a broad spectrum of applications
and sectors are accessible and are implemented by the World Wide
Web (WWW) technology. Each application is designed and created by
the suppliers themselves. The applications can be stored either on the
servers of emb.net, another third party server or on a server main
tained by the supplier. Typical applications are electronic storefronts
("home pages"), access to databases such as product catalogues e.g.
including integrated order systems.

Figure 4: The Homepage ofemb.net (October 1997)
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Fields of applications.The emb.net shall essentially cover all ap
plications and information needs of the daily life of consumers as well
as business.
• In the first category, there are electronic commercial applica
tions for both businesses and consumers.
• A second major field concerns information from and about the
region. Major examples are tourism information including a hotel res
ervation system, weather reports, politics, culture, sports etc.
• In the third main sector emb.net provides information resources
that are of interest for regional businesses and households e.g. easy,
WWW-based access to technology or R&D databases.
• The fourth field is actual, regional information e.g. news and
current events.
• The City-Net offers an umbrella for emerging local city online
systems based on the Internet.

The market service layer
This visible component of the application layer will be completed
by an invisible layer of (generic) market-services. They enable and
support the settlement of (market-) transactions at every stage in a
convenient and efficient manner. These shall be generic and available
to the participants in the form of "plug-and-play" solutions. Typical
examples of such services are payment and logistic systems, security
services as well as advanced forms of electronic product catalogues
especially for distribution activities (Geyer/Kuhn/Schmid 96).

The telecommunication infrastructure
Communication among the participants takes place by means of
existing and future telecommunication infrastructures and services, the
data highways. This enables private households and small businesses
to be fully linked to the electronic data exchange chain using commer
cially available low-cost hardware and software components.
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Figure 5: The basic architecture of an electronic marketplace:
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In essence, emb.net is open to everyone. But in principle it is also
possible to define closed user groups for special needs such as commu
nication and information exchange among the branches of a company.
Telematic systems that serve as the basis for an electronic market
place like emb.net should meet the following basic requirements (Zimmermann95): openness, standardisation, multi-branching capability,
integration into an open E-Mail system, security and provision of a
user-friendly human-machine interface. Through the utilisation of
Internet, its different services and the open architecture of emb.net
most of these requirements are fulfilled.

3.4 Types of applications
The suppliers can basically use the following different models of
applications on emb.net:
• The electronic storefront. The electronic storefront presents in
formation about the company or organisation and outlines and describes
the company's business or tasks. Most of the displayed information is
static, like the presentation in a brief brochure. It is recommended that
this static information be enhanced with additional information that is
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updated periodically. The electronic storefront is a very easy means to
achieve a global presence on telematic media. As a supplement to the
broadcast information there are applications that provide individual
offers interactively. For example, the calculation of loans or leasing
rates after input of individual data.
Possibilities for a direct interaction between an interested customer
and a supplier are provided by interactive feedback forms. These forms
enable the customer to ask the supplier for additional and individual
information and offers.
The electronic storefront is basically the first step in an emb.net
presence for any organisation.
• Electronic product catalogues. Electronic product catalogues
(EPC) provide the means for a multimedia presentation of goods and
services within the electronic marketplace. The information about prod
ucts and services has to be updated more or less frequently, depending
on the products and services offered. Some of the catalogues serve as
search, consultation and/or order or booking mechanisms. From a sup
plier's point of view, advanced EPCs offer integration into internal
and/or inter-organisational applications e.g. supply- or logistic man
agement systems. Advanced EPCs will be implemented in emb.net
soon. Currently, emb.net offers its customers a complete state-of-theart system including database interface and order system as a service.
The system uses the secure mechanisms of the Netscape Commerce
Server. Existing electronic catalogues, even on a PC basis, are gener
ally easily to integrate.
• Integrated business transaction. Through an integration of dif
ferent types of transactions, for example by EDI, a lot of advantages
for suppliers and customers could be realised. Examples are the inte
gration of order processing into the internal system or the linkage of
advanced catalogue systems with the online inventory control system
to give individual information about the delivery period.
• Other applications. There are a lot of possible models of further
applications within emb.net for suppliers from different sectors. Ex
amples are entertainment, "infotainment" and "electronic publishing"
applications.
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Current state of emb.net
The first WWW-server has been running since June 1995. Since
summer 1996 the emb.net is based on four WWW-Servers. More than
400 primarily regional suppliers of different types offer information
and goods over the platform emb.net. More than 150 companies, most
of them small or medium sized (SME), offer Electronic Commerce
applications. There are a lot of advanced applications beside electronic
storefronts that offer access to databases, product catalogues, and or
der systems. All applications have interactive feedback forms as a stand
ard feature. Applications in other areas are, for example, an extensive
tourist information system (covering eastern Switzerland and the city
of St. Gallen) including a hotel reservation system.
In the summer of 1996 more than 350Ό00 pageviews were counted
on emb.net each month. The amount of hits increases around 15 % per
month. More than one third of the visitors used an Internet provider,
40% accessed emb.net via schools and universities and 15% of the
accesses came from companies. An analysis of the visits via Internet
providers shows that nearly three quarters of all users utilised a POP
within the region of the emb.net and are thus residents of the region.

Realised benefits to emb.net-suppliers
Until now most of the commercial suppliers on emb.net have
achieved reasonable benefits. They are summed up in the following:
Utilisation of new communication channels to support existing
customers and to acquire new ones.
• Utilisation of new and additional sales channels.
• Enlargement of traditional markets with minimum costs.
• Improved quality ofinformation for customers (individual, actual).
• Reduced time-to-market for special offers, sales, etc.
• Gain of an innovative image for the early adopters.
• Gaining know-how.
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3.7 Further effects
• Even though emb.net has been online only since June 1995 there
are some effects regarding economic development that can be assigned
to the activities of and around emb.net.
• According to a survey by the University of Bern there is a con
centration of companies using the Internet in the Swiss part of the
region (the survey only examined the situation in Switzerland) (Griese/
Sieber 96).
• There are a lot of activities in setting up local or regional elec
tronic marketplaces that are clearly influenced by emb.net. Some even
copy the emb.net structures, others take the main ideas and early expe
riences of the project. Within the newly formed Electronic Mall Group
(EMG), initiated by the University of St. Gallen, different regional
marketplaces coordinate their activities.
• Since the launch ofemb.net there are a lot of additional Internetrelated activities in the region: lectures, courses, Internet cafes, etc.
• Compared to other regions, there are more Internet access points
in the region of lake Constance.
• The regional governments of all three involved countries are uni
fied in a committee which is committed to support the development of
emb.net related projects in the following years.
• The emb.net project serves as a reference project in the involved
countries, but also on European level.
• emb.net is involved in the G7-project "A Global Marketplace for
SME".
Although right now there is no detailed statistical evidence of the
benefits of the emb.net project, there are some indications that show
the positive effects and stimulation on businesses, citizens, govern
ments and the region as a whole.
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4 Conclusion
For a region like the Lake Constance area, the information age
provides the means for a prosperous development. Geographical dis
advantages are no longer decisive. The new telematic infrastructures
of ubiquitous and open electronic marketplaces enable all businesses
and residents within the region to participate in the emerging new in
formation age. The concept of the electronic marketplace guarantees
that all the people and businesses and other organisations within the
region are equal partners on the marketplace. The regional focus of the
emb.net project made it possible to reach a critical mass of partici
pants in a short time and to increase the diffusion of new telematic
applications. Regional virtual marketplaces like the emb.net can be
considered a nucleus of the emerging global village.
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PART 3
THEORY AND METHODOLOGY

INTRODUCTION

by Hans-Peter Meier-Dallach, cultur prospectiv, Zurich

In Part 3 we concentrate on four papers summarising methodo
logical discussions that are important for assessment research in the
future. The 'methodology is the message'; this analogy to the famous
formulation by McLuhan (the medium is the message) may be sug
gestive of further research. The selection of methodologies, methods
and measures provides guidance along the paths to the understanding
of complex relationships between ICT and societal contexts. This is a
truth that is valid for all topics in the field of social science, but the
conscious and well-reflected selection of methods is especially rel
evant in research that aims to provide assessments of technologies for
the practice of regional development in social contexts.
The crisis within a relation between any new technology and a
social community is important for an assessment study. In such a case
methodology is challenged because routinised or standardised proce
dures and measurements might fail. Qualitative methods are required,
as Hetland will demonstrate in the first article in this Part. An original
methodological approach is proposed by Gloor in the second article
dealing with visual sociology. On the basis of a case study the meth
ods of a visual approach to attitudes to and assessments of technolo
gies by people are demonstrated and discussed.
In a third paper Storgaard starts from the methods used in assess
ment research over the last few years, mainly in Denmark and within
the EU programmes. It seems to be not only a question of better or
worse selection of given methods. The arguments focus on the episte
mologica! base of knowledge produced and exchanged by research-
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ers. There is discussion of the question of whether a trend towards
dialogue-oriented methods will arise in the coming years, enriching
assessment research and activities. Jansen shows in the fourth paper
that the innovative user in a small firm in a peripheral region is con
fronted with peculiarities specific to the innovation of new ICT. In a
periphery the selection of methods in assessment research should not
duplicate abstract assumptions but it has to consider the contextual
characteristics.

SHAPING INTERACTIVE COMMUNICATION
TECHNOLOGIES: TEXT AND CONTEXT

by Per Hetland
Department of Media and Communication, University of Oslo

Hetland emphasises an actor and process-oriented approach to
technology. New technologies are inscripts readable as 'texts ' which
will transform their social contexts. In the course of any innovation,
crises arise in the relations between users and machines. New technological objects or procedures become manifest and the subject of debate or rivalry. These crises are central to the analysis and evaluation
of how technological innovations (objects) get their form. Specific
networks of actors lead to a black-boxing of the technology. Interpretativeflexibilityand group-related differences are essential in this process. Social experiments using a qualitative approach to 'text-context '
dynamics can contribute to constructive technology assessment that is
useful in practice.

1 Introduction
According to MEYROWITZ we are the hunters and gatherers of an
Information Age, creating a subsistence information economy (1985).
Interactive communication technologies are no longer simply chan
nels for conveying information between two or more environments,
but rather environments in and of themselves. By means of this transi
tion, interactive communication technologies create new placeless situ
ations which have no traditional patterns of behaviour and which also
affect social roles because they bypass the communication networks
that once made particular places unique. Communities may therefore
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be defined as social networks, not as places. Consequently "we will be
able to forge our own places from among the many that exist, not by
creating new places but simply by choosing from the menu of those
available" (JONES 1995 p. 11). Communication technologies are there
fore advanced machinery for time and space manipulations.
Communication-technological mediation involves representation
and inscription in the world. Callón describes how engineers become
sociologists through their development of hypotheses about what other
people want and need (CALLÓN 1987). As a result a large part of the
work of innovators becomes the writing of user-values into the techni
cal content of new objects and then the enrolling of other actors in
support of these inscriptions. These inscriptions, however, do not only
apply to the artefacts as such but also to the situations in which they
are used. In this way mediation translates and converts. To study com
munication-technological mediation Rasmussen suggests "a fourfold
methodological strategy, focusing on analysis of text, ethnography of
contexts (including social experiments), the political economy of so
cial systems and, lastly, inter-institutional analysis of information and
communication flow" (RASMUSSEN 1996 p. 77).
This chapter focuses on some of the interactive aspects in the proc
ess of shaping communication technology. Recent work in interactive
communication technologies has argued that the same technologies
cannot be understood apart from the situation in which they are used.
However, the use of technology no longer merely takes place in con
texts; technologies create contexts. This chapter elaborates on this claim
and distinguishes some variants in the relationship between the mes
sage and the context, or text and context, in the shaping of new inter
active communication technologies. The analysis takes as its starting
point two important characteristics of the emergence of new commu
nication technology: (a) the highly developed capability of the mod
ern economy to produce and diffuse user-values with new characteris
tics and (b) "hybrid communities"1 as quasi-experiments2 creating an
arena for interaction between users and producers. In hybrid commu
nities or social experiments, potential user needs for and potential userThe use of such terms as "hybrid communities" or "social experiments", "field
trials", "social laboratories" etc. has been discussed in HETLAND (1996).
Cook and Campbell use the notion of "quasi-experiment" for experimental situ
ations in which the experimenter cannot manipulate human behaviour. See COOK
and CAMPBELL (1979).
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values of new technology and new services are communicated between
users and producers to facilitate invention and diffuse innovations.
Social experiments therefore represent a hybrid composition of tech
nological and social innovation processes. In what follows I shall con
centrate on the first two points in the fourfold methodological strat
egy.
In terms of method and as questions of science these issues have
attracted the attention of researchers in many countries, and good sur
veys of this field of study are to be found in JASANOFF et al. (1995) and
RIP et al. (1995). To illustrate the methodological points I have used
examples from two social experiments in which I have participated:
(a) the adaptation of the internet to the dissemination of public infor
mation to users with visual impairments, and (b) the shaping of tech
nology for distance education (HETLAND 1995, 1996). These two
projects also illustrate important dilemmas when full liberalisation on
the telecommunications market is introduced in Europe on 1 January
1998. The policy-makers have created what they call the Universal
Service Obligation to solve two problems that are not easily solved on
the free market: the problems of non-profitable users and non-profit
able regions. Finally I thus wish to consider some implications for the
development of new interactive communications technologies.

2 Technology assessment
Rapid technological development and an increasing understand
ing of the social and societal significance of technology have brought
about an interest in various forms of technology assessment. We find
different approaches within technology assessment. In brief we have
three main approaches (REMMEN 1991:188):
(1) Consequence assessment. This form of technology assess
ment is reactive in relation to the decisions that have been taken. Its
purpose is to limit various kinds of negative effects.
(2) Comprehensive assessment. This form of technology assess
ment is proactive and often oriented towards technology in the melt
ing pot. Its purpose is to stimulate the development of "advantageous"
solutions.
(3) Constructive assessment. This form of technology assessment
is interactive. Its purpose is to influence technological change and
thereby the future "technological space".

178

Making the Global Village Local?

In many ways one can say that constructive technology assess
ment is part of an historical continuum from the Luddites up to the
technology criticism of today. The importance of dialogue is empha
sised by the fact that a number of countries have established institu
tions with this as a particular area of responsibility. Denmark and the
Netherlands are used as models in this connection. Experimentation in
hybrid communities may also be perceived as a specific version of
Constructive Technology Assessment. Callón defines constructive tech
nology assessment as "aiming at broadening the design and imple
mentation of technological systems in order to stimulate the integra
tion of social criteria into the technological development" (Callón
1955). An important element in the work of developing constructive
technology assessment as a method is the understanding of the dy
namic processes that characterise the process of designing and imple
menting new technology. With such a starting point one may elucidate
the following analytic questions:
(a) How can we identify the players who participate in the process
of designing and implementing new technology?
(b) How are we to explain how technological options disappear
(or what we may call reduction of technological variation)?
(c) How can we include in the elaboration the growth of dead
locked or irreversible situations?

3 Hard relationships and soft machines
Donna HARAWAY proposes the term "cyborg" to describe the on
going connection between man and machine (Haraway 1991). The
extension of the human sensory apparatus with the aid of new commu
nication technology, for example, is creating new hybrids or cyborgs.
A new understanding of the dividing line between nature and culture
is thus developing. The French social anthropologist and philosopher,
Bruno Latour, has called this on-going connection between man in
action and our technological solutions a process of hybridisation (Latour
1993). We may for example say that communication technology has
given us a sixth and a half sense, which increases the possibilities of
communicating in time and space. This conceptualisation may be used
descriptively: we can describe how modern technology is changing
our notions of the nature-culture dichotomy. This understanding can
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however also be used normatively: we may wish to experiment with
new technology to extend our limits to human experience and knowl
edge. In this connection it is important to understand how the users are
enrolled in support of new technology or possibly overlooked or ruled
out as an appropriate user group. InScience in Action ( 1987) Bruno
LATOUR argues that we must resurrect the symmetry between nature
and culture, and that we can best understand scientific and technologi
cal development by regarding it as a process of negotiation in which
alliances are built up by recruiting external interests from the cultural
field and new allies in the fields of nature or technology.
The model for which Latour makes himself the spokesman is of
ten called the translation model, or more generally actor network
theory.3 This model does not distinguish a priori between content and
context. The point of departure adopted by LATOUR is that it is impos
sible to determine beforehand whether new technology will catch on
or end up on the scrap-heap of history. What is decisive for the result
is whether the actors participating in the process of designing and in
troducing, manage to build a stable network around the new technol
ogy. The actors thus build networks consisting of a number of differ
ent elements that together keep the technology in place. The network
may consist of technical, economic, personal, social, legal or cultural
elements. In this way the content of new technology is formed at the
same time the context into which this technology is to fit is estab
lished. When the network has been built around new technology, this
technology becomes stabilised in relation to notions about what are
the possibilities and consequences of the technology. At this stage
LATOUR claims that the technology has become a "black box". There is
no longer anybody who is worried about what is inside it or what it
can be used for. When technology is not black-boxed and thus be
comes a fiasco, this is due to the fact that the actors did not manage to
build up a sufficiently solid and comprehensive network to be able to
keep the different elements in place.

I have used actor network theory (ANT) as the theoretical framework of this
chapter. However I have eclectically borrowed elements from the school of
thought known as the Social Construction of Technology or SCOT. Those who
want a more methodological introduction to ANT are referred to Latour 1987, in
particular his methodological rules in the Appendix, Akrich and Latour 1992
and Callón 1986. Those who wish to know more about SCOT are referred to
Bijker 1995. Otherwise good survey articles are to be found in JasanofTet al.
1995.
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Not until somebody questions the established truths are the black
boxes opened again. To understand how technology gets its design
one must therefore understand the process that leads to the establish
ment of black boxes, whether it be cars, TV sets or keyboards. There is
therefore a limited purpose in searching for the intrinsic properties of
technology as does, for example, McLuhan with his media laws
(McLuhan and Powers 1989). In other words one must understand the
actor networks that lead to the black-boxing of technology. Through
such a research strategy one will more easily be able to understand
why ostensibly "bad"solutions succeed while "good" solutions fail.
It is in no way the case that technological solutions succeed because they are the "best". A classical example of this is the QWERTY
keyboard, called after the top six keys on the dominant keyboard to
day. This keyboard has survived since 1873 and is still in use with the
most advanced computers. The inventor, Christopher Latham Sholes,
designed his keyboard in such a way as to reduce typing speed and
thus minimise the problem of collisions between the type-bars on the
old typewriters. This inefficient keyboard, which is no longer neces
sary, was improved on by Professor Dvorak in 1932. However it has
proved impossible to introduce this new keyboard, which is both more
efficient and simpler to learn and also less likely to lead to so many
stress injuries.
According to the translation model a good deal of the innovators'
effort consists in stamping new technology with their interpretations
of user possibilities and subsequently working to make the users sup
port these interpretations by using the technology. This model sup
poses that one has hypotheses about what the users need and do not
need. This way of viewing technology implies that technology is "stiff
ened" relations, i.e. a packed bundle of actions, suppositions and no
tions about relationships. We can therefore, purely methodologically,
regard technology as "text"; written into the technology there are a
number of messages about future use and users. This is a clear parallel
to at any rate a couple of possible interpretations of McLuhan's dic
tum "The medium is the message" (BAKKE 1996). The players act within
frameworks of action which are partly constituted by the media, at the
same time as the media are not neutral tools, they colour and shape
actions. Without falling into technology determinism one can thus state
that it is interesting to study the coming into existence of technologies,
because the resulting technology has significance and it is interesting
to study use and to insist on the variety of ways in which the same
technology is used, since both technology and the way it is used have
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significance. In other words new technology does not have unambigu
ous consequences, and it can often be exploited in various ways with
different results. Therefore it is necessary to analyse technology as a
process in which a number of choices are made rather than observe the
choice that has been made when a given technology has been made
available.

4 Technology as text
In terms of method in qualitative technology studies we shall find
the metaphor "machines as 'text' in a changing context" very useful
indeed. We can start off with the hypothesis that machines display, at
least in principle, interpretative flexibility. This opens the way for a
study of the construction process (as a process of inscribing or writ
ing) and of use (as a reading process). The relationship between the
reader and the writer may be understood as being mediated by the
machine and the interpretations of what the machine is, what it exists
for, and what it can do (WOOLGAR 1991). Notions of future use and
users of technology are in other words an important element in tech
nological development. Suppositions about gender, competence, job
performance and working environment in the relevant target group
become an important part of technological design and become firmly
anchored together with this. In other words, we meet technological
objects not only as tools but also as bearers of meaning and of the
interpretation of social and societal relations. These are properties that
do not however prevent the users from re-interpreting these objects. It
is therefore important to make technological problems comprehensi
ble on the basis of the context in which the technology is placed. An
obvious starting point in order to achieve this aim is to have a closer
look at how technology constantly undergoes changes.
One way of illustrating this is to have a look at the very first wordprocessing programmes. The different strategies for interface design
between users, the programme and the digital machine from menus to
function keys and interactive graphic objects, reflect the degree of
competence and control that one assumes the user has or must have.
Hofmann describes how the first word-processing systems were based
on dedicated applications which must really be called advanced type
writers (HOFMANN 1995). The target group they had in mind were female secretaries. The first machines at the end of the 1970s and the
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beginning of the 1980s (IBM's Displaywriter and WangWriter) were
based on hierarchical menus that provided few opportunities for mis
understandings. These machines were made for users (women) who
were presumed not to have any understanding of technology. In other
words it was assumed that the user lacked both competence and the
ability to learn when it came to computers.
A completely different notion of women and secretaries was built
into the next generation of computer-assisted writing programmes. Word
Star and WordPerfect belong to the first commercially successful writ
ing programmes for micro-machines. To take WordPerfect as an ex
ample, the programme ascribed to the user great independence and
high competence (within the production of text), something that is
expressed by the fact that the programme meets the user with an al
most completely blank screen. This programme was created for the
professional secretary who wrote regularly and therefore had no prob
lem remembering the programme-specific language once it had first
been learnt. Surviving as a secretary became a question of learning to
use the programme.
The contrast between these programmes and the next "generation"
of writing programmes became clear when the first writing programme
for men came on the market. In 1981 Xerox launched its Star ma
chine, which was a market fiasco but at the same time a model for the
future user interface - the graphic user interface. Star was the first
computer on the market to organise text production by means of pic
tures, or icons, in a visual language. Furthermore the machine made
possible direct manipulation of graphic symbols by means of a mouse.
The successor to Star, Apple, further developed the graphic user inter
face which has become dominant for all machines/programmes in the
course of the 1990s. This user interface was developed for the male
knowledge worker, who no longer had a secretary. This group was a
difficult target group because of its varied work situation. The Star
designer assumed that what the knowledge worker learnt about the
use of computers was just as quickly forgotten as it had been learnt,
because these people were not regular users of the technology. It was
this large new group of part-time writers that now became the interest
ing target group for new word-processing programmes. The knowl
edge worker as a "dilettante" at the computer was now the user who
was written into the programmes. The needs and the competence that
the knowledge worker has, have since laid the foundation for a univer
sal standard for user interfaces.

Shaping interactive communication technologies

183

"Text" or script is in other words the scheme of events that, con
sciously or unconsciously, is written into the technology. It is thus the
social scientist's task to decipher this script in order to increase our
insight into why technology functions as it does. A central methodo
logical angle of approach to describe this type of script is the study of
crises in the confrontation between technology and user.

5 The significance of crises
The different problems the user faces are an important source for
the description of how solutions are designed in relation to the users.
Experiencing crisis also allows the setting to be described; "if every
thing runs smoothly, even the very distinction between prescription
and what the actor subscribes to is invisible because there is no gap,
hence no crisis and no possible description" (AKRICH and LATOUR 1992).
The ethomethodologist Harold Garfinkel similarly considers crises as
fundamental sources of knowledge and has developed a method of
making situational conventions visible by breaking the rules of situa
tions and then observing the resulting confusion and the process of
reconstruction that follows (GARFINKEL 1967). Crises and problems are
therefore our most important gateways to understanding what is hap
pening. A blind person's meeting with the automated post office illus
trates this point:
"In the past you could simply queue up and you were served when
it was your turn. Now you are marginalised by having first to find the
machine that dispenses queue numbers and then press the button for a
ticket. Then you must get somebody to read aloud for you what number
you have been given and which number is now being served. You then
try to count the pips until they reach your number, and if there is only
one queue, you count correctly, but if, for example, there is one queue
for ordinary services and one queue for foreign exchange, so that you
cannot keep track of the pips, you must get somebody to tell you when
it is your turn. If that is not enough, you must also get somebody to tell
you which till you will be served at and then you must get somebody
to take you to that till".
At an early stage it had been thought that the queue number sys
tem could create problems for the blind. In an early system that was
installed in some places in Sweden, when the customers came in, they
broke the beam of light of a photo-electric cell. When the beam was
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interrupted, a machine with stored speech was actuated and it told the
customer that this was a post office with a queue number system. The
customer was referred to a service button on the queue number dis
penser and if one pressed it, the number one had been given was read
aloud. When it was the one's turn, this number would automatically be
read aloud over the loudspeaker system at the same time as a buzzer
would be actuated at the till with the number in question. In this way
the blind customer was guided to the correct till. The solution that was
tried out in Sweden thus illustrates the fact that it was not the technol
ogy that made necessary the exclusion of the blind.
The Norwegian version of the queue number system involves a
number of changes. Among other things it involves a redefinition of
what a queue jumper is. This is no longer a person who has been wait
ing for a shorter period of time than you have, but also a person who
lacks a queue number and who either believes it is his turn or chooses
to challenge the user representations that lie in the queue number sys
tem. Some blind people therefore choose to invoke their "blindness",
or to protest against this "blinding", by going straight to the till and
asking for service. Since those serving find it difficult to dismiss this
strategy, these people will as a rule be served at once. The disadvan
tage of such a strategy is of course that the blind person is thus forced
to confirm that he is disabled in relation to the user representation that
lies in the queue number system. The whole apparatus of technology
and service producers all the way to the end user in other words con
tributes to a definition of the user and thereby also establishes param
eters for the user's actions.
The special properties of a special screen image, or of the queue
number system at a post office, must be understood on the basis of the
cultural values and notions that precede design and the process of in
troduction - not as a reflection of specific technological possibilities.
Script is an important type of cognitive structure. There are several
definitions. Abelson defines script as schemes of events that describe
the general series of events in social encounters (ABELSON 1981). We
have scripts for how plays are performed at the theatre, for ceremonies
and also for daily phenomena such as visits to the post office. It is
common for scripts to include remedies (queue numbers and screen
images), roles (customer, fellow customer and person serving) and rules
for the sequence of events (taking a queue number, waiting in the queue,
going to the right till and being served). Akrich and Latour see script
as a series of actions inscribed in the technology by the engineer, in
ventor, manufacturer or designer (AKRICH and LATOUR 1992).
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One of the most important sub-scripts that is placed in a lot of new
technology is connected with the phenomenon of visualising. Here,
one may also say that the script is connected with the general process
of automation in which personal contact is replaced by machine con
tact. Automation has so far and to an increasing extent presupposed
that the users act on the basis of visual impressions. The sense of sight
is thus made one of the technology developer's most importantframes
of reference in development work. The sociologist Todd GITLIN de
fines frames of reference as an established pattern of understanding,
interpretation and presentation formed as a result of selection, empha
sising and exclusion (GITLIN 1980). Established frames of reference
can therefore easily have an excluding function in respect of new knowl
edge and in the same way problematising the frames of reference can
give new insight. An amusing example of the latter is provided by
David LODGE in his book Small World (1984). Here the new-comer to
academic life, Persse, is confronted with the ambitions and disappoint
ments of the academic world. At his first conference he meets Felix
Skinner, who represents a publishing house. When asked by Skinner
what he is working on, he realises that it is totally uninteresting. His
original thesis was on how Shakespeare's writings had influenced T.S.
Eliot, an altogether extremely traditional framefor the discussion of a
problem. With the inspiration of the moment he replies that his thesis
deals with T.S. Eliot's influence on Shakespeare. This way of bursting
out of frames and thus turning the problem around arouses the pub
lisher's interest and his colleagues envy. Instead of bursting through
open doors, it instantly becomes possible to acquire new insight.
Notions about the future use and users of technology are in other
words an important element in the development of software and in
technological development generally. This leads to the next methodo
logical point, the identification of who form the relevant social groups
as seen from different vantage points.

6 Relevant social groups
An important theoretical tradition within technology studies takes
as its point of departure that those decisions that have already been
taken greatly affect our freedom of action in the future. In this theory
these are called path-dependencies. To put it briefly: both the possibil
ity of participating in the decision-making process and future possi
bilities of alternative options are marked by path-dependencies. A clas-
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sical example of path-dependency is the previously mentioned
QWERTY keyboard. It has proved to be virtually impossible to intro
duce a new keyboard that is more efficient, easier to learn and less
likely to lead to so many stress injuries. Actor network theory, how
ever, provides us with the possibility of using the same categories to
analyse both the process of design and the process of introduction. If
two actors negotiate a particular technological solution, they will very
often feel under pressure to reach a compromise between the ideal
options. Their concepts, interests and projects will change when they
abandon their original standpoints in order to accommodate the oppo
site party's standpoint as well. In this way both actors and solutions
change - one can thus speak of a parallel and dependent development
of both technology and actors. The problem of path-dependencies can
therefore also be linked to actor network theory, through closer studies
of how the first user groups are defined through the process of design
and introduction. Mangematin and Callón show in their studies what
significance the first users may have, since the recruitment of the first
users automatically ensures support from the user group they repre
sent (MANGEMATIN and CALLÓN 1995). This recruitment has its coun
terpart in the fact that others are thus not included in the forming of
technological development - something which can mean that irrevers
ible standards are established, which again makes technological solu
tions less appropriate for other user groups.
How the same technological object or the same user interface is
understood by different relevant social groups thus becomes of special
interest. According to Bijker a "relevant social group" is both an actor
and an analytical category. When one follows the actors in their iden
tifications, definitions and delimitations it is the relevant social groups
that are being described. In addition "relevant social group" is also
important for the person doing the analysis. Thus "relevant social
group" is also an analytical concept (BIJKER 1995).
Relevant social groups are defined both by how they understand
themselves and by how their surroundings understand them. At the
same time as technology opens up the door to some ways to act, the
possibilities of application are also interpreted differently by different
users and user groups. Variation in interpretations of this type will
always be greatest when the technological object is in its infancy. Bijker
demonstrates this well in his description of the development of the
bicycle. The development of computer-assisted writing programmes
illustrates how important it is to be defined as a dominant user group
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at an early stage of the development process. As the development proc
ess brings the technological objects into daily life or out onto the con
veyor belt, a sort of agreement arises among large user groups about
how the objects and their application are to be understood. Increasing
agreement on the interpretations means that the technology becomes
stabilised in relation to ideas about what are the possibilities and con
sequences of technology. The network that leads on to black boxes is
established through a process of interpretation in four stages (CALLÓN 1986).
CALLÓN sketches the path that the translation may pass along into
four stages, during which the identities of actors, the possibility of inter
action and the margins for manoeuvre are negotiated and delimited:
(1) The problematisation of how to become indispensable
(a) The interdefinition of the actors
(b) The definitions of obligatory passage points
(2) The devices of "intéressement" or how the allies are locked into place
(3) How to define and coordinate the roles: enrolment
(4) The mobilisation of allies: the spokespersons as representatives.

To follow this process Callón decided to obey faithfully the fol
lowing three methodological principles. The first principle extends the
agnosticism of the observer to include the social sciences as well. He
thereby refrains from judging the way in which the actors analyse the
society that surrounds them. The second principle is one of general
ised symmetry. Natural "actants" as well as human actors are to be
treated symmetrically. The third principle concerns free association.
The observer must abandon all a priori distinctions between natural
and social events.
In an earlier study of social experiments with new technology I
have discussed the use of the interpretation model and I show that one
of the weaknesses of the interpretation model lies in an apparent sup
position that there are easily identifiable and uniform "spokespersons"
(Hetland 1996). Spokespersons or enthusiastic supporters may vary
and the competition to define what is problematic can be great. Corre
spondingly Law shows that faithful translation may be impossible,
which stresses the fact that all representation also betrays its object
(Law 1995). At the same time as technology opens the door to some
ways to act, it will also be interpreted differently by different user
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groups. Bijker discusses this "interpretative flexibility" in the devel
opment process and shows how the frame for "interpretative flexibil
ity" is limited when the technology reaches "closure" or "stabilisation"
(BIJKER 1995).

7 Interpretative flexibility
It is often claimed that when a particular technological solution
fails, it is because it does not meet the real needs of the users. This
type of statement illustrates a superficial understanding of the concept
of need. When it comes to new technology one must very often see the
solutions before one can formulate the needs. The concept of need in
our context is thus relative and not absolute. Furthermore we can dis
tinguish between two different contexts for the use of the concept of
need, need as 1) a logical necessity in the sense that in order to talk to
a person in another town in real time I have a need for a telephone, and
2) experienced needs or wants. Need is often treated as if it were sta
ble over time, although few phenomena undergo so many changes over
time and between different actors. Experienced needs may, inciden
tally, also be "substitutes" for other types of need.
Actors and spokespersons consider themselves to varying degrees
as representatives of a relevant social group. I found a good example
of this in a project in which new technology for distance teaching was
to be tried out. The founder of the project declared that "I represent
certainly 90% of the users and the users' need".
All in all, who represents the future users is perhaps one of the
most exciting questions in constructive technology assessment. The
problems in this connection are well known. In most "hybrid commu
nities" users are recruited according to an idea about the future user.
However the problems of user studies include situations like the fol
lowing (WOOLGAR 1994:202):
• The user doesn't know his/her requirements.
• The user knows his/her requirements but can't ar ticulate them.
• The user changes his/her mind.
• Individual users say different things to different people.
• Users disagree as to what their joint requirements are.
• Individual users are not representative of (all) relevant users.
• The user turns out to be a customer rather than just a user.
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When the founder of the project believed that she represented 90%
of the users, she meant the inexperienced user or non-user. She thus
believed that most users lacked more comprehensive experience of
technology. Very many needs studies in new technology are of little
value precisely because there is no clarification of how different types
of need are perceived and of the degree to which the relevant actors
represent different relevant social groups. One mistake that is often
made is that heterogeneous social groups are categorised and common
needs and aims are ascribed to them. The trial of Internet solutions for
the visually impaired illustrates how apparently homogeneous groups
may interpret technology, needs and goals extremely differently. This
project resulted in a thorough debate within the user group, which again,
revealed three different perceptions of how the user is included, or
ought to be included, in the development of technology:
Adaptation to supply
It is difficult to resist development, so we must therefore see what
comes and adapt the solutions of those who can see to those who are
visually impaired. The adaptation to supply often means that the solu
tion to the problem is localised with the visually impaired person. The
communication situation is to a great degree defined by the sender. In
the course of the project period there was thus a large group who ex
pressed views in line with the following: "I don't believe one can count
on converting all the Windows programmes to DOS. That would be
like believing in Father Christmas. You can't stop development". Ad
aptation to supply finds support in traditional innovation and dissemi
nation theory, presented for instance in both an older and a recent form
by Everett Rogers (1995).
User creativity
Technology is both a tool and a life-style. This perception empha
sises technology as a liberating force. One sees the user as an active
force in the development of technology. The individual has far more
opportunities than limitations. Experimental activity requires a wide
framework, so one does not want any restriction on the freedom to
experiment. As part of this notion great weight is placed on the free
dom of the individual to try out and design new solutions. For certain
relevant social groups this is in fact the core of the Internet technology
or the Internet culture. In the project it was therefore clearly estab-
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lished that one would not be limited to "e-mail"-like communication.
In more theoretical contributions this notion finds particular support
in The Sources of Innovations by Eric von Hippel (Hippel 1988). He
claims that for important categories of innovation it is the user, and
not the producer, who identifies needs, solves problems, and who through
"inventions" demonstrates the use of different solutions to problems.
User-producer dialogue
Technology is a tool that is to be filled with content. Technology is
not interesting in itself, but it is important to focus on the social and
societal role of technology. In this connection the dialogue between
user and producer is of particular significance. The development of
constructive technology assessment is therefore an important "project"
in modern society. Important theoretical schools of thought that sup
port this argumentation are to be found in RIP et al. (1995). Those who
initiated the project had therefore problematised the development of
graphic interfaces in relation to the visually impaired and had the aim
of becoming spokespersons for the development of solutions for the
visually impaired on the latter's own premises. They did not receive
the necessary support for this problematisation and were among other
things met with such statements as "I don't want to be told what is best
for me by people who see worse than me".
This disagreement about a particular problematisation can be ex
plained in several ways. A likely explanation is that this notion reflects
what one believes to be possible. The visually impaired have experi
enced the fact that communication technology develops on the premises
of those who can see. It can therefore be difficult to win support for
the needs of the visually impaired. Adaptation to supply may be a natural
option in such a context. On the other hand both user creativity and
user-producer dialogue signal more active approaches. Carried out in
a creative manner social experiments may therefore have an important
agenda function and be a catalyst to bring forth different
problematisations. Thus social experiments show the variation in in
terpretative flexibility. This leads on to a more detailed treatment of
social experiments as a method in constructive technology assessment.
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8 Social experiments
In traditional innovation theory it has been assumed that the inno
vators accept innovations with an open mind while those who lag be
hind are conservative. However it is not a question of to what extent
one is conservative when for example a visually impaired person can
not use different solutions, but rather a question of interfaces -just to
mention one example. In social experiments potential user needs or
use properties can be communicated between users and producers to
facilitate the development of technology and to spread new technol
ogy. During the past 20 years a number of social experiments with
new technology have been set up. These experiments in many ways
form "hybrid' communities in which the intention is to investigate
how technology can constantly give the acting human new possibili
ties to transform and develop the social and economic area (HETLAND
1996). Linked to the "diffusion of innovation" model within traditional
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innovation theory, we find four types of experiment: (1) explorative
experiments (2) pilot experiments (3) demonstration experiments and
finally 4) replication or dissemination experiments. These four experi
ments are placed¡along the S-shaped diffusion curve (see Figure 1).
My argument is that the different types of experiment can be bet
ter understood by means of the translation model than by the diffusion
of innovation mddel. According to the diffusion of innovation model
"laboratory" experiments are experiments at their most explorative
stage, at which we can study the social relations that information tech
nology is included in, or at least the relevance ofinformation technol
ogy to different user groups. The aim of pilot experiments is to in
crease the attention focused on new technological possibilities, to stimu
late debate and to open the way for the shaping of technology policy.
Demonstration experiments are important tools in publicising and
spreading information technology. They have often been used to pro
mote special solutions among selected user groups to increase the gen
eral level of knowledge and thus also promote a more rapid spreading
of new technology. When technology is well known among both techno
logy policy-makers.and many user groups, replication or dissemination
experiments have been used to disseminate methods that have been tried
out, techniques or models and thus give the innovators local experience
before full-scale introduction of the technology among new users.
My claim that the different types of experiment can be better un
derstood by means of the translation model than by the diffusion of
innovation model is among other things connected with the problem
of interpretativeflexibility.Different user groups participate in the social
experiments and try to shape the results. In addition to negotiating
one's way to desired results and interpreting these in relation to spe
cific interests, one also interprets and negotiates about the "internal
logic" in the experiments. Seen from the participants' point of view a
"laboratory" experiment, pilot experiment, demonstration experiment
or dissemination experiment does not imply locked roles. One can also
negotiate about the role the experiment has been given as a starting
point. There is therefore a clear tendency to translate the experiments
in the earliest phases of the "diffusion" model in such a way that pres
sure arises to transform the experiments into later stages of the "diffu
sion" model. This is because some local groups of participants are
first and foremost interested in these experiments resulting in success
ful and lasting activities.
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Not uncommonly; many of these experiments have therefore had
controversial frames of reference, with consequences affecting both
their development and termination. In the study of the different types
of experiment it turns out that when the initiators and/or participants
look upon the experiment as technology-driven, they will ascribe the
greatest significance to factors outside the experiment. This may be a
question of lacking public support, difficult marketing conditions etc.
These external factors give both the initiators and participants differ
ent negotiating strength and motivation when the fate of the experi
ment is to be decided. Here lies an important area of controversy that
also has its problematic signals with respect to what is later interpreted
as unsuccessful experimentation.
The aim of social experiments is therefore twofold:
(1) to reveal problematic scripts inscribed in the technology, the
aim is here to alter them or remove them before the technology is
ready made
(2) to reveal the "missing" scripts that the users would like to find
in the technology, the aim is here to re-inscribe the technology before
it is black-boxed. By applying an anthropological approach we can ana
lyse technology as a product of activities within four different spheres:
(a) understanding problems, invention and design,
(b) marketing,
(c) the users' application of the technology and
(d) politics and policy
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Illustrated in a figure we can show how these spheres are connected.

r

Figure 2 The translation model:
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The producers assign technology certain user propertis on the ba
sis of ideas about future users. To go back to the electronic post office:
the producers presuppose that the users have their sight intact. Fur
thermore the users interpret user properties that are put into the tech
nology. This may mean that there is correspondence between the user
properties that are built into the technology and the users' interpreta
tions. Just as often the users may reject the builtin properties or add
new user properties. The electronic post office illustrates the fact that
different user groups experience the same object differently. Technol
ogy opens the door to interpretative flexibility. One of the aims of
social experiments is to give feedback to the producer, who can build
in new or modify previously defined properties. Furthermore, market
ing and politics influence both the shaping of technology and our un
derstanding of it. Through marketing one attempts to link the inscribed
user properties of technology to future user groups. Through political
decisions one tries to safeguard the interests of the public and the rights
of the individual, whether it be a question of weak user groups, a need
for standardisation or legal principles.
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The stages in the figure do not necessarily follow one another,
they may take place more or less at the same time. However the figure
illustrates central areas for influence. A central methodological ap
proach to increased technology understanding is therefore to follow
the process of negotiation which leads on to the technological objects.
Then with the focus on the technological object we must identify the
interplay between the designer and user, between the producers' pre
sumed users and the real users. As a starting point it may therefore be
useful to look at the user, not only as a passive end-user, but as an
active actor in the shaping of new technology - through trial and error.
In social experiments the participants are often given different roles,
which may be one or a combination of the following (HARTLEY 1987):,
(1) to act as "guinea pigs"
(2) to participate in research and development work to promote
innovation
(3) to be informed about new technology
(4) to be the primary subjects "under the magnifying glass"
Purely methodologically, the participants' intended roles will have
crucial importance with respect to what crises one can expect to expe
rience and thus what scripts one manages to identify. I want to illus
trate this with an example from the trial of new distance teaching tech
nology. In this experiment the participants were intended to have roles
partly as actors in the process of research and development and partly
as primary objects under the magnifying glass. The initiators put their
stamp on the experiment through:
(1) the scripts they had themselves for teaching and distance teaching,
(2) the scripts they consciously tried to avoid, and not least
(3) the scripts they believed the users had.
The most important scripts that were put into the distance teaching
situation were scripts connected with classroom teaching. This was
done partly because it was believed that it would be easier to get ac
ceptance for such a model among the users, and partly because the
technological solution could be combined with traditional teaching of
other students as well. However the researchers were worried about
the scripts many people connect with the television screen, emphasis-
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ing one-way communication and entertainment. It was thus feared that
the students would lean back and relax while the teacher took on the
role of the broadcaster. As long as the video screen used did not have
television quality, a crisis was expected to arise in relation to picture
quality. A great deal was therefore done to reduce expectations as to
picture quality. In addition to the video screen the students were to use
a PC actively to learn computer-assisted technical drawing. The stu
dents thus had two screen images to relate to, the video screen and the
PC monitor. In spite of the researchers' concern, the quality of the
video screen turned out to be relatively uninteresting as the students
had enough to cope with on the PC monitor. In this respect "communi
cation technologies distinguish themselves from mass media in their
a) determinacy from sender to receiver, b) in their bidirectionality and
interactivity, c) in their extent andflexibilityof time-space distanciation,
simultaneity and storing/retrieval abilities, d) in their multi and hyper
reception forms, and e) in their diversity which derives from their ca
pacity to combine all these features" (RASMUSSEN 1996:204).
The relationship between the PC image and the video screen in the
classroom situation was like the relationship between "text" and "con
text". The PC image was on the whole the focus of attention. This
being the case, it was first and foremost the PC image that primarily
conveyed the "text" or message, while the video image primarily con
veyed the "context" i.e. the classroom situation. Only when the video
image was the sole picture in the teaching situation is it possible to say
that it conveyed both "text" and "context". The crises in this experi
ment thus occurred above all in relation to the classroom model. The
classroom as a model is linked to the teacher as a "spokesperson".
When the teacher no longer has direct control of the situation in the
class, the weaknesses of the classroom model appear as well. The
teacher is no longer present to solve problems, be they technical, aca
demic or pedagogical problems. The process of making the partici
pants responsible in relation to distance teaching technology was not
successful in the case of all the students. A number of the crises that
were experienced in the course of the experiment were therefore linked
to frames of reference and scripts for sequences of actions. These cri
ses were not "inside" the technology, but established patterns of action
and interpretation were being challenged.
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9 Experiments and reality
In carrying over experience from social experiments to reality, it
is important to be clear about the fact that experiments are not the
same as "reality ". In a teaching experiment, for instance, the students
may have higher levels of tolerance than otherwise, they may be extra
motivated, but they may also have higher expectations than in a nor
mal teaching situation. In the same way the teacher may have a par
ticularly strong desire to succeed and thus be motivated for an effort
beyond the normal call of duty. Here I will simply draw attention to
the fact that the lesson we can learn from a social experiment first and
foremost has validity for the experiment. When experience is to be
carried over to "real life", it is therefore important that it is combined
with practical knowledge from other situations.
If the social experiment "succeeds" it may thus be difficult to re
peat the "success". Here I shall simply stress two important factors
that may create problems when experience is to be transferred:
(1) Not only technology but also solutions to problems can be stand
ardised or closed. That is to say that the participants narrow down the
limits of interpretative flexibility by establishing "bypass" solutions
to technological problems. A common solution is to let the experts
solve the problem or for example to ensure that the equipment func
tions by turning it off and on. The latter has shown itself to be a popu
lar solution in many connections.
(2) The actors' frames of reference are strongly marked by their
previous experience. The "classroom model" and the "TV model" il
lustrate this. Whether one chooses to enlist support by using well known
frames of reference or tries to break with the same well known frames
of reference, one will in both instances perceive that actors form both
"text" and "context".
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10 Some methodological rules
In this chapter I have emphasised on an actor and process-oriented
approach to technology studies as a basis for the use of qualitative
methods. Actor network theory has been introduced as a background
to some methodological principles:
(1) There is little point in searching for the intrinsic properties of
technology. To understand how technological objects get their form one
must identify the networks that lead on to black-boxing of technology.
(2) Technological objects can be read as "text" in a changing con
text. Understanding crises in the encounter between machine and user
becomes central to revealing the text.
(3) Technological objects are understood differently by different
relevant social groups. In other words technology exhibits interpreta
tive flexibility. This interpretative flexibility becomes reduced as the
technology is black-boxed.
(4) In social experiments both text and context are formed (as in
technological development generally), that is to say both the techno
logical objects and the user situations into which the technology is to
fit are given form. In the case of transfer of experience from social
experiments to "reality" to what extent the context can be reproduced
therefore becomes important.
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DIALOGUE BETWEEN RESEARCH AND
DEVELOPMENT
Kresten Storgaard, Dept. for Urban and Housing Management, Danish
Building Research Institute

Storgaard discusses a further 'crossing the border 'and asks what
is the relation between research and regional development. A rather
pessimistic outlook is evident from several studies and evaluations.
The transfers between social research and regional development are
much poorer than between research and development (R&D) in industry. The styles of communication and exchange between social researchers and actors in regional development seem to be a barrier.
For this reason a shift of methodological paradigm is evident and it is
being discussed and experimented with. The science-to-practice transfer models that suggest context-free or universal knowledge are no
longer satisfactory. Actually EU programmes have a greater preference for experiments. Action research is another response. Storgaard
arguesfor a more substantial shift in methodology. Dialogue research
could produce more context-oriented ways of seeking and communi
cating knowledge of ICT and development. The focal, i.e. scientifically restricted, knowledge has to be fused with the tacit knowledge of
actors and contexts.

1 New Categories?
The analysis of consequences and possibilities of the coming infosociety has run into a new type of problem. As empirical findings start
coming in, research no longer has to rely only on theoretical expecta
tions. Comparing empirical findings and theory, we often have to rec
ognize that the fit is not as good as might be expected. Analysing
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telework, for example, we realise that our expectations concerning the
relationship between space and work do not fit. People do not work
just in one place. The individual teleworker is to be found working in
an office, at home, and at customers as well. And they are not either
employee or employer. An increasing number are both - and. Starting
a research project, one wonders if one's questions are good enough until, that is, one realises that something different is going to occur:
our categories of today's modern society simply do not fit the catego
ries of the coming info-society. We have extreme difficulty in seeing
from past experience what is going to happen in the future - both in
practice and theoretically.
We can get an impression of the difficulties we are facing in look
ing at the consequences and possibilities of the new ICT here on the
threshold of the information society by imagining researchers of the
past standing on the threshold between the agrarian and the industrial
society. If clever enough, they might have seen the coming rise in pro
ductivity in both the field and the stable as well as some of the coming
new ways of organising farming. If really clever, they might even have
seen signs of the coming industries around the farming sector. But
could anyone have envisaged the development of whole industries pro
ducing goods for a non-existent, non-farming market - a market for,
say, badges, gadgets, pens, pins, etc, - and have realised that this sector
would one day outdo the farming sector in terms of sales and employment.
In a way, we are in the same situation today. Not that the existing
sectors will diminish as far as their physical output is concerned -just
as the farming sector has never produced as much as it does today. By
looking at ICT, we can get a good idea of what is going to occur in
existing sectors. We can see a continuing rise in automation and pro
ductivity, new ways of marketing and interactive documenting, de
signing, ordering, paying, etc. - all with consequences for the existing
sectors. We also see continued growth for the ICT sector, with new
firms producing hardware, software and orgware. And we see the tel
ecommunication companies expanding faster than ever. But looking
behind what are so far only embryonic applications is a tough job some would say impossible. It is hard to believe that we can expect a
lot of people to be making a living from producing services with no
other substance than eventful experiences. Some relate to the hard
ware of today's goods: information about the physical product, its ori
gin and history - to be bought by people who are into this sort of
product - e.g Chilean wine, Swiss cheese, Telemark Skis. People in
terested in an activity (skiing, sailing, playing music) spend happily
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on doing the activity itself, on physical equipment relating to the ac
tivity, and on information concerning the activity and the equipment.
In this way, info-products are endless. For the eco-guardians, the mes
sage is a positive one: despite their enormous quantity, info-products
take only a little energy to produce and vanish into thin air after con
sumption.
But what is the message for the regional planner and developer? Does
this ICT mean any change in the possibilities of the peripheral regions?
And what is the message for the researcher studying the field of
regional development and ICT? Nowadays, more attention than ever
is being paid to RTD. The competitiveness of nations and regions, of
sectors and firms, is indicated through RTD ratios. But what is litteraly'
the relationship between Research and Development? How does ex
perience from research contribute to the development of regions? And
how can research about ICT contribute to regional development in
peripheral regions?
In the following, we shall look at some of the questions. The re
sults largely come from a research project about technological devel
opment on the Danish island of Bornholm, which is situated in the
Baltic Sea.'

2 Research and Development
In the culture of modernism it is the prevailing opinion that re
search figures out relationships and causes and follows them up with
specific recommendations which can be used by planners and devel
opers seeking to find out what to do. Research gives information to
practice, which can make something from the recipe. But, in practice,
the relationship between research and development is unclear - espe
cially in the case of social and regional development. The credibility
of research has diminished. The perception of social research delivering
knowledge independent of context, ever valid and reliable, has been

1

Project BTU: Bornholms teknologiske Udvikling (The technological
Development of Bornholm). Is carried out by SBI, AK.F and Bornholms
Forskningscenter. Main report Storgaard,. K. et all (1997): Bornholm på Nettet
(Bornholm on the Web). Nexø 1997.
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abandoned in the concrete work with regional development. Here, a
good flair and a sure instinct are at least as important as a knowledge
of findings and results from research reports. A good portion of
«bricollage» is necessary when bringing plans to fruition.
This is, of course, particularly so in the case of the social sciences
- more so than in the world of physics and "pure" technology. But
when people use technology, we are in the world of social relation
ships seen from the perspective of a SCOT approach (Bijker 1995,
1990). Even when talking about technological development, we speak
of the social construction of technology. Technology is a social con
struction, which means that it is between social actors that technology
develops. Actors in networks and actors with special interests, strug
gling to realise their concept of new solutions (Latour 1987, 1993).
When looking at technology applications, the involvement of us
ers is of vital importance. Until the Fourth Research Programme in
Brussels the emphasis was on technical research, and the approach
was typically technology determinism. It was believed that once the
technology itself had been developed, all that would remain was its
implementation. And - we can recognize - its implementation is what
still remain, even after years of several tries.
In the Fourth and now the Fifth Research Programme, user in
volvement is demanded in most ICT programmes (EU Commission,
1994). The social experiment has become an integral part of much EU
research and development, in what may be characterised as a hypersocial construction of technology (Storgaard, 1996).

3 Gaining information and knowledge:
the social experiment
Concealed in the concept of the social experiment is the percep
tion that experience can be gained in much the same way as in phys
ics. This is the concept in the positivistic approach - where the social
experiment with one or more groups for control is seen as the very
best way of getting research-based experience. Valid and realisable
knowledge, suited to generalisation.
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The problem with using that type of knowledge is first of all that
the results can seldom be used in practice in other contexts. Only rarely
is the situation the same from one site to another. And what might
really be of interest from one experiment to the next is not always
assigned the same importance by researchers evaluating experiments
or by the people using the results in practice.

Figure 1: Dialogue Research
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Another concept close to practice and developed from practice is
action research. This is a well developed type of research in the Nor
dic countries, especially in Norway. It also has a fine history in Ameri
can sociology and there is now renewed interest in it in Denmark
(Aagaard, Κ. Nielsen, 1996).
There has also been interest in an action research approach to Dan
ish experiments with information. In the late 'eighties, an experiment
of this nature was carried out in 16 local areas (Cronberg et al., eds.,
1991). The experiments were followed by research teams. In this con
nection, there was an intense debate about appropriate ways of evalu
ating and contributing to the experiment. This resulted in the develop
ment of the dialogue approach (Storgaard, 1992). Dialogue research
was research that was financially independent of what was going to be
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studied. It was not responsible for the action going on in the project
studied. And it contributed continuous reporting and information to
the project under study besides the traditional research reports. Dia
logue research embodied a good deal of what the researchers partici
pating in the evaluation and development actually did, but had previ
ously been carried out without being defined. And without definition
and name, it easily disappeared in the world of arguments about how
to perform research.
Compared with traditional evaluation, dialogue research inter
acted heavily with the object being studied - resulting in a fruitful
mixture of subject-object. Compared with action research, it had no
responsibility for the actions itself.
As can be seen, the first difference - between dialogue research
and traditional evaluation - relates particularly to basic scientific in
terpretations. The second difference - between dialogue research and
action research - has to do with the relationship with practice. People
(read researchers) without any experience of practical development
work do not always recognise the difference between action and dia
logue research. They are both participatory. In the real world, the dif
ference really counts. Having the responsibility for the action leaves
very little time for research. And that means that research gets what is
left, which, from experience in Denmark, is often not very much.
Figure 2:
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The dialogue is central. It takes places in several ways: getting
information and giving information.
Gaining information
As in all research with an empirical element, getting information
about what is going on is crucial. Dialogue research uses different
methods and analyses: structural analysis, quantitative data analysis,
intensive interview techniques, and even elements of phenomenological
analysis. The research is so integrated in the process that there is some
element of observer participation. In this process, trust and confidence
are crucial. Without these, a lot of information will not reach the re
searcher. But trust is a bilateral relation based on mutual consideration.
Giving information
Information flows from the research project, mainly of course in
the form of reports, articles for researchers and professionals, and where possible - also in newspapers, magazines, radio and TV for the
public. In this way, dialogue research is very like all other kinds of
research projects. But besides these traditional means of dissemina
tion, the dialogue also involves reporting continuously after field work
to the actors before proper reporting takes place. In this way, the re
searcher acts as a partner for discourse or interlocutor for the actors.
Dialogue with whom?
The dialogue typically takes place between the researchers and
the actors who are most involved in the project. If the experiment is
organised as a project, this often mean a secretariat or office, which
has the leading and managing function. Most of this continuous dia
logue takes place between people here. This is different from action
research, which often tries to direct the dialogue towards the under
privileged (Danielsen 1990, pp 21, Cronberg and Friis, 1990, pp 195.)
Is that not a weak point in the approach? Will it not give the leader
of a specific project too much power to run the project without involv
ing other agents? (Storgaard, 1992). It is definitely a weak point. Com
bined with the principle of involving advanced users in selecting agents
for developing new applications, one could point out the limited demo
cratic basis in the approach.
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Involving users
Seen in the perspective of a SCOT approach the technology is seen
both as a social construction and as much more than just the hardware,
the software and the orgware. Applications - ways of using ICT in
different sectors for different purposes is new technology as such. Seen
in this perspective, it is evident that it is possible to influence the proc
ess of shaping the technology. Today, a lot of shaping is taking place in
a international interplay between powerful actors. In the EU, the re
search programme has tried hard to strengthen and accelerate ICT de
velopment by investing in the development of hardware and software.
The existing Fourth and the coming Fifth Research Programme en
large the scope and involve users in a much more significant way.
Seen in the perspective of peripheral regional development, there should
be great interest in setting one's own mark on the shaping process. The
technology - and the use of it - can be developed in very different
ways. Some ways will favour the existing geographical division of
production and consumption and thereby underline the centralisation
and benefits of big cities. Other ways of using ICT will not stress such
benefits and will thereby support a possible spread of possibilities for
the peripheral regions. Therefore, the peripheral regions have an inter
est in participating in the shaping process. Since the process takes place
through social experiments, it is crucial to involve local users in it. It is
our experience (from Project The Technological Development of
Bornholm and from the Social IT experiments in the late Eighties) that
it is of great importance to involve advanced users - advanced, not in
relation to technology, but in relation to needs. It is also important for
the actors to be well rooted and respected in the local society and not
to be seen as technical nerds or people without any esteem in the local
community. Therefore, a selective involvement of users is used, both
with respect to developing the technology in directions favouring pe
ripheral regions and with respect to the extent to which the activities
are embedded in the local society.
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4 Type of knowledge: Beyond the world of logic
The view that research has important information to contribute beyond the result of a strict logical analysis - has been expressed by
many researchers in the last ten years. The American brothers (comput
ers and philosophy) Dreyfus and Dreyfus divide the learning process
into five stages, from beginner to the most advanced expert (Dreyfus
and Dreyfus, 1986). They show how it is only in the first stage that
learning based on logic is sufficient. Advanced experts use intuition
and sense based on experience, combined with reflection and logic.
Dreyfuss and Dreyfuss call this type of experience arational logic - ·
(not irrational!).
Flyvbjerg brings the work of Aristotle into his analysis of the sci
ence of the concrete (Flyvbjerg, 1991). Aristotle distinguished between
three types of intellectual virtues: the first, episteme, is what is today
seen as basic science; the second, techne, is what is today known as
applied science; and the third, phronesis, is according to Flyvbjeg no
longer to be found in our typology of research. Phronesis concerns
knowledge about practical experience, including the complicated game
of politics, interests, ethics and aesthetics. In other words, phronesis
has to do with the world of the unexplained thousands of elements
which the practitioner has to take into account when turning plans into
real development.
In a Danish project - Technological Development on the Island of
Bornholm - a further step is taken (Storgaard et al., 1997). Using the
concept of tacit knowledge (Polanyi, 1966), the researchers distinguish
between the type of knowledge research can contribute as part of the
traditional research reporting and as part of the communication be
yond the logic of research.
Polanyi distinguishes between focal knowledge and tacit knowl·
edge in his analysis of how knowledge becomes personal. Tacit knowl
edge is used particularly in analyses of competence. Focal knowledge
describes the skills normally used when one has to handle a piece of
equipment or to acquire knowledge about something. It is this focal
knowledge that research is normally concerned with. To describe a
problem and to analyse it for the purpose of precise recommendations.
Tacit knowledge is what one needs in order to use skills. The skills and
their use do not exist in a vacuum. A lot of unspoken facts have to be
kept in mind before one uses the skills. Polyani calls these often un-
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spoken facts tacit knowledge. Tacit does not mean untellable - as in
terpreted by many. Bertil Rolf has an argumentation against this way
of using the concept - related to the Wittgensteinian concept of the
tellable - and the untellable (Rolf, 1995).
In Denmark, a discussion has taken place about Tacit Knowledge
in the Info-Society (Elkjær, 1997). According to Elkjær, the need for
tacit knowledge is diminishing in the info-society as work with com
puters increases and physical handling disappears. In the BTU-projects
this is seen as a misconception of what is going to happen. In tacit
knowledge there is a lot of learning by doing. It is the BTU experience
that to acquire competence in handling the new ICT - and competence
in regional planning and development concerning ICT - one has to learn
a lot by reading between the lines. Nobody can see what is going to
occur. No clear way can be seen for mostfirms,regions, or other entities.
The only way to be able to act adequately is to start at one point,
learn much more than just the logic - so to speak- and, in this process,
acquire a state of readiness, preparing oneself to act properly when the
time for that arises. Readiness and timing are key elements in the practi
cal game of participating in the shaping of new ICT. (See Storgaard et
al., 1997; Manniche and Storgaard, 1997).

5 How does one analyse tacit knowledge?
Research is normally focused on analysing the focalfields- through
better empirical description and/or better theoretical (re)decoding of
the focal world. Really fruitful research also moves the boundaries
between tacit and focal knowledge. What has hitherto been only intu
itive or sensed experience gets a formal code for interpretation.
However, it is our belief that good research does not stop at this
point but has the ability to give information and experience about other
aspects of tacit knowledge as well. This can be given directly, focus
ing on tacit knowledge, trying to explain, without total decoding. It
can be done partially through a good description and by showing situ
ations in which the right reader can interpret what is going on. A great
deal of this type of information is given between the lines. A lot of
tacit information is also delivered in the personal communication be
tween researcher and actors.
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Using the concept of tacit knowledge makes us understand why
case analysis or good description of cases is of such value in practical
matters - quite the reverse of the very low esteem in which descriptive
analyses are held in the world of research. What is removed from the
strictly scientific analysis is often left in in the good descriptive analy
sis. What is missing from the description is the interpretation. When
readers have the benefit of examples, they often have to decode the
elements themselves. They need, so to speak, to have the right code
themselves. In this way, research that is capable to loosening up for
the transformation of knowledge related to the tacit field, has more to
give practitioners in the world of development than research aimed
only at translating what can be decoded purely scientifically.
So, fruitful research in the field of regional development has to
analyse, and communicate, more than is normally clarified in tradi
tional scientific research. A close understanding of the complexity of
relationships and the many unsystematised elements may be a good
basis for bringing some tacit knowledge into play, going outside the
narrow scene of pure research.

6 Other functions of research
Besides these two types of information building up competence
for regional developers, research has two other, very different func
tions: setting the discourse and being involved in the staging. When
reported, the knowledge from the research itself becomes part of the
common knowledge that constitutes the total discourse on a topic. In
this way, the results of research continually change the field for its
own study, changing the conditions all the time, cf. Giddens' process
of structuralisation. The local and regional side of this process is the
implementation or creation of new conditions for regional develop
ment, e.g. understanding how ICT can contribute to - or disrupt - the
process. This is quite different for that awareness on which many EU
initiatives are focusing. What matter is creation of a readiness for us
ing new ICT - not the technical skills for handling the equipment, but
the ability to see how ICT may be used in specific ways, improving
the possibilities for the region.
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Between making plans - not to speak of realising them - there is a
great deal of staging. In a competitive world, regional societies are
intraregional as well as interregional. The staging is an inevitable part
of this political game. And research plays a role in this part of reality.
What is important is not to mistake the kind of information that is
needed in the different situations and not to change facts or shift the
emphasis on them, or dramatise them, to suit changes in agenda. Re
search might contribute to the political game as elegantly as an el
ephant in a glasshouse. Participating research also means research that
is aware of the political conditions in which the actors are living. Dia
logue research lies beyond the responsibility for getting action done,
but it is not without responsibility for not disturbing the conditions for
the actors in the projects and on the other side of a project.
The risk to actors of being involved in a project often goes far
beyond the project itself. The risk of project failure is often quite high.
Seen from a researcher's point of view, even experiments that fail have
important facts to tell, but seen for the point of view of the partici
pants, the room for mistakes is very close to nil and the consequences
can be deadly for them. And not all actors share the intellectual inter
est of researchers.
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A METHODOLOGICAL STEP ACROSS THE BORDER
Experiences of a Visual Approach to Images of
Technology
by Daniela Gloor, Social Insight

The step across the border, i.e. towards a visual approach, is a
methodological prerequisite. Ordinary people who are often excluded
from intellectual discourse about new technologies are involved in new
technologies and they see them. Therefore it is reasonable to make
them visible. Gloor describes afield study that experiments with this
approach. People's technology orientations are represented by means
of photos. This pictorial approach is analytic. Each technology is
represented by a single photo embedding it into the regional context,
but the pictures represent simultaneously clusters of technologies, hightech, modern, traditional, male versus female, and public versus private contexts. The empirical survey based on these visual measurements shows how people's wishes and fears with respect to the future
development of the region are reflected in the different interpretations
of the pictures.

1 Two dimensions of research approaches
The questions are quite well known: What is the outcome of a
project or an experiment? Which measures can be said to be success
ful - under what conditions? Whose needs are met, which groups be
long to the winning side, and who has to be on the losing side - if such
exists? Which of the impacts are favourable and which are undesired
or discouraging? Is improvement possible; if so, how? The list easily
could be extended since each (trans)national, regional or local pro-
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gramme for the promotion and the implementation ofinformation and
communication technologies is started with several tasks - technical,
economical, structural and social aims. Each of them leads to a number
of specific questions that demand differentiated answers.
It is therefore obvious that the call for evaluation regularly accom
panies the efforts of new technology projects. Consequently, for us as
social researchers this is the starting point where we become involved
in such projects.
In the evaluation process there are mainly two parts that social
research can take on: either the role of an interested and critically ob
servant "outside" or the role of an engaged and active "inside". The
first usually is equivalent to the classical forms of external evalua
tion1. The focus is upon description and analysis of the course and
development of the project or experiment. The researchers investigate
the execution and efficiency of the project and, by comparative analy
sis of the impacts and their implications for different people and groups
involved, they examine the achievement of predefined goals. Central
to these approaches is the fact that they have to "serve the purpose to
obtain as objective statements as possible about accomplishment and
effects" (Bussmann 1995: p.96; translation DG). In Switzerland it was
this kind of evaluation research that dominated the accompanying re
search programme to the information and communication technology
project of "communication model communities" in the late eighties
and beginning of the nineties2. In contrast the second path, where so
cial researchers take on an "inside" role, leaves some of the objective
claims behind: the research involves itself much more strongly with
the strategies of the project and orientates itself on advocative goals.
With increased attention to keywords such as user involvement, dia
logue and networking, these approaches are linked with the process of
the project or experiment as a whole. The contributions from the
Scandinavian colleagues to methodological and theoretical questions
in this publication give evident insight into these concepts, which have
quite a tradition in their countries3.

As base literature on the topic and the methodology of evaluation see, for in
stance, Rossi and Freeman (1993).
For a discussion of the different research types and an overview of the studies
conducted see Rotach and Keller (1993: p.8 and Appendix 2).
The discussion within the workshops of the Cost A4 project often revealed this
fact; see for instance Storgaard (1995).
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As contrary as these two approaches may appear, the interesting
point is that they still have much more in common than apparent at
first sight. Both of them concentrate very strongly on the given initia
tives - be they past, ongoing or planned. Above all, it is the technol
ogy project or experiment, its achievements or failures and their cir
cumstances, which remain the centre of interest, for the "outside-research" as well as for the "inside-research". Such both perspectives
share the risk of stylising "new technologies" as a topic of its own.
Yet, in everyday life precisely this view does not hold true. Technolo
gies - new information and communication technologies as well as
established, well spread "older" technologies - do not form a special,
separable sphere in the life of people using or not using them. Rather
they are embedded in actions, tasks, processes, ideas, values etc. of
their individual and social contexts and are an integral part of them. If
we want to use the term of social shaping of (new) technologies in a
serious way, we have to open our research to broader conceptualisations:
a) concerning the individuals; they certainly are not just users, nonusers or providers, and b) concerning the view on a certain technology.
In the following pages I will give insight into a research project
which tried to make a step in the direction of a broader
conceptualisation. Primarily, I will present one specific part of this
study, the part which used the methods of a visual approach. To be
clear, it is not the visual method that per se guarantees the broader
view, but from a methodological point of view it is an approach which
can be very suitable and encouraging for such attempts. To put it in a
schematic picture (see Table 1) we can distinguish a) technology and
project-centred approaches from incorporating contextual approaches
and b) traditional verbal-centred methods of social sciences from visual
methods which are not yet firmly established in sociology4. Whereas
most of the sociological research on the topic is located in the upper
left field, the present contribution situates itself in the lower right field.
Henny (1986: p. 14) points at the "character of a love-hate affair" that sociolo
gists had and still have with respect to visual data such as, for instance, photo
graphs. In their introduction to different visual research methods, Blinn-Pike
and Eyring ( 1993: p. 105) also mention this reluctance: "Altough modern culture
is visually very sophisticated, social science researchers rarely take advantage
of the available photographic technology. Relativly few researchers actively en
gage in photographic research and fewer journals publish research using photo
graphs.' For an insight into the traditions and new perspectives of visual sociol
ogy, see Chaplin ( 1994).
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Table 1: Different research approaches:
Technology and
project-centred
approaches

Incorporating
contextual
approaches

Traditional, i.e.
verbal-centred
methods

Dominant research

Few research

Visual methods

Marginal

Marginal

As an example for research that takes up the intentions of the up
per right field, I can refer to the article by Hanna Meier in this publica
tion. She bases her statement on the verbal survey data of the same
study5 which included the visual part discussed below.

2 Images of technology
The opinion can be put forward that neither a specific technology
nor the ways of perceiving technologies and dealing with them on the
whole can be explored as self-contained issues; such an opinion asks
for consequences in research. This might be easily said, but what would
the answers look like? I suggest that we should consider more closely
the "images of technology" and take them seriously as constitutive
elements of the social shaping of technologies. Technologies - their
(daily) usage, their functions and application fields - can be conceived
as interactive intersections. Technologies as "intersections" consist in
a crossing, on one hand of individual fields of experiences, views and
identities and, on the other hand, of social perspectives, where collecThe study of Meier-Dallach et al. (1992) reports on our evaluation of the Goms
project. Goms is a peripheric mountain region in Switzerland where a telematic
experiment was led by the Swiss Telecom company during 1989-1992. The in
troduction of new technologies in the Goms region was supposed to give an
input for regional development. The evaluation was meant to investigate the
social, cultural and political impacts of this innovation in the region.
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tive ideas, symbolic references and "shared knowledge" about the past
and the future take effect. These aspects and their particular relations
condense into what we call "images of technology". As mental con
cepts these images are present and active in daily life. But as such they
are hardly ever reflected upon nor verbally formulated, and much less
consciously debated and marked out. Apart from, maybe, scientists, it
is not in the abstract that one grasps technologies and images of tech
nology. On the contrary, these are constituted and fixed in concrete
and lived situations.

2.1 The visual approach
Although their presence seems con
vincing, images of technology prove
difficult to record or measure for the
purposes of research. The conventional
question in a survey could be for in
stance: "Would you please describe
what you perceive by the term "tech
nology" - what does it mean to you
personally?" Or: "Which technologies
or technological areas are important to
you, such that you would say they be
long to your notion of technology?"
These examples make it quite obvious
that we reach the bounds of interroga
tion: besides the fact that it is unusual
and difficult to verbalise images and
notions - especially those that are taken 1 saw-mill
for granted and are a part of everyday
life - it is not in everybody's line to put his or her ideas into concise
words. This holds even more true in the situation of an interview which
often is perceived as a kind of examination, a fact that does not facili
tate the development of one's thoughts in an unrestrained manner. It is
on the basis of these considerations that we decided in favour of a
visual approach. To put questions on the basis of visual material opens
possibilities that lie beyond mere verbal inputs. In an early reader on
visual sociology, Collier, for instance, gives hints on the problem of
how to deal with questions which present difficulties when put di
rectly: "... we can investigate this inner domain [overtones of culture
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and personality, DG] by projective in
terviewing with photographs, an ap
proach that can reveal the significance
of unseen emotional functions in what
seems to be a practical routine activity.
... Photographs as probes in interview
ing ask their own questions which of
ten yield unpredictable answers. The
imagery dredges the consciousness (and
subconsciousness) of the informant, and
in an exploratory fashion reveals sig
nificance triggered by the photographic
subject matter. The content of the im
agery which photographically is an out
side view is used projectively with the
informant to give us an inside view of
our research territory." (Collier 1979,
2 hair-drier
p.274). This statement fits the problem
of our research topic and its intentions quite well:
• First, to gain an insight into "images of technology" on an individual-identitive level as well as on a collective and regional level of
"shared knowledge";
• Second, to raise perceptions and valuations of different tech
nologies with regard to the future.
Working with photographs in the interview does justice to the fact
that images of technology are located and "defined" in daily fields of
action, but usually are not paid any further attention. The methodo
logical use of photographs also provides an ideal basis that enables
people to "formulate" complex images and notions in an easy and spon
taneous manner. To look at photographs and comment on them during
an interview takes up a familiar and pleasurable experience6. Thus, the
examination character of the questioning situation can be neutralised
to a certain extent7. Responding directly to photographic material is
much easier for people than to give the "right answer with the right
6
7

The question of the different social ways of dealing with photography is treated
in Bourdieu (1983).
For a discussion of the anti-authoritarian effects of visual methods see Wagner
(1979) or Harper (1986).
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words". Taking away the
verbal dominance in fa
vour of a visual instrument
has yet another positive ef
fect: we can diminish the
risk of creating data suf
fering from a strong class
bias as an effect of elo
quence and systematic
language barriers8. Since
we headed for a rather ab
stract and hence difficult 3 bulldozer
topic, this risk surely
would have been present in traditional questioning.
Let us turn now to the practical aspects of the visual approach that
was chosen. I will give a more detailed description of the visual instru
ment that was developed and how we dealt with it. At the beginning of
the interview the interviewees were handed a set of 23 photographs
representing different technologies (see photographs). They could look
at them at their own pace and sort them according to the questions we
asked. As a first step, they were asked to select the photographs which
suited them9, that is. to say, to select those photographs they feel close
to - be it because of usage experience or be it on a more emotional or
symbolic level. In a second step they were asked to sort the same set of
photographs in correspondence to their community10. That meant that
they were to consider whether or not the represented technologies fit
Wuggening (1988: p.5) for instance draws attention to the relation between lan
guage, verbal performance and social stratification. He shows the advantages of
visual methods that may weaken direct, but partly artificial, effects of education
and social background.
In the words of the questionnaire: "In everyday life tools and technologies are
quite important. Tools, means of transportation or technologies are imprinting
us and our surroundings. They are part of what and who we are and they belong
to the image we have of ourselves. I have a set of photographs depicting technol
ogy which were all taken in the Goms. - Please tell me, for each of these photo
graphs, does the technology suit you and your own image of yourself - or does
it not really suit you? You may put the ones conforming with your image aside
and the others you can return to me." (Translation DG)
1
In the words of the questionnaire: "And considering the majority of people here
in the community of 'Oberwald': - What technologies suit the image of the
community when you think of the whole population living here? Again you may
return to me the ones that don't fit." (Translation DG)
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the community as such and
its image. Then after sev
eral other topics in the in
terview (see the contribu
tion of Hanna Meier) we
again returned to the pho
tographs, taking up in this
third step the topic of the
future. We asked the inter
viewees which of the rep
resented technologies in
their opinion are part of a
4 coffee machine
positive perspective on the
future of the region, and with what photographs they have rather nega
tive association fields in relation to the future11. We then referred to
the "negative" pictures and asked the reason for the rejection in view
of the future12. Although the knowledge of experts and their contro
versial subjects concerning "technology and future" may be known,
the judgement of the population, however, is usually unknown and of
less interest. Which are the association fields, the patterns and resources
of argumentation that render certain technologies questionable to the
population? In order to obtain insight into the reasoning as precisely
and with as much differentiation as possible, this topic was raised in
an open question.

2.2 A closer look at methodological questions
It may have become evident that with the use of a visual instru
ment we are relying on certain "characteristics" of photographs, and
aim to take advantage of them. However, I must admit, these very
1

' In the words of the questionnaire: "We have been talking quite a lot about the
difficulties of Goms and about its future. I will now give you once again the
photographs with the various technologies. Which of them correspond with your
notion of the future of Goms and are positive in your view? And which of mem
are rather negative to you and your view of the future? You may return the more
negative ones to me." (Translation DG)
12
In the words of the questionnaire: "You have sorted out some photographs not
corresponding to your wishes concerning the future of the region. Could you
please tell me what kind of suspicions for the future these technologies cause
you to have - what reasons make them negative in your view?" (Translation DG)
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characteristics are themselves often
criticised as turning photographs into an
inadequate basis for methodological use.
The main reluctance against the use of
photographs consists in the following
points:
• Standardised and comparative ap
proaches are torpedoed by the openness
and ambiguity engraved in photographs.
Photographs cannot be cut down to a
proper content or meaning. A photo
graph cannot make a (single) statement
in the sense of the logic of true or false
to which one can agree or not13. No
matter what we do, photographs remain
open, full of contingency - they depend
5 loom
strongly on their context14.
• People react very differently and
personally to a specific photograph since the "reading" always is sub
jective. The beholder - his or her standpoint as an intersection of indi
vidual and social, and of cognitive and emotional stores of knowledge
and experiences - becomes crucial15. In visual communication the ac
tivity of the recipient is dominant and not conventionalised (Schuster
and Woschek 1989: p.8f). This gives further reasons for methodologi
cal reproaches.
• Further to this, the photograph remains concrete and always sticks
to one situation. In contrast to language the photograph relates to the
specific and cannot link to the abstract and general. Barthes compares
the photograph with the gesture of a small child "that points at some
thing and says: 'Here, here, this here!' A photograph always is the
prolongation ofthat gesture; it says: 'This here, exactly this, this is the
one!' and nothing else. The photograph cannot be transferred into a
philosophical discourse ..." (1989: p.12, translation DG).
l3

Gombrich(1986:p.88).
Schuster and Woschek (1989).
15
Boltanski (1983: p. 149) for instance or Hochberg and Peterson (1989), empha
size the fact that ideas and cognitive pattern play an important role in the percep
tion and interpretation of pictures.
14
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Obviously the objections and diffi
culties are serious, and I will not deny
them. I would rather take up the ambi
guity of photographs. The very difficul
ties mentioned also bear a methodologi
cal potential. Due to these distinctive
features the photograph opens a way to
mental concepts, to subjective and nor
mative meaning and ideas which become
activated in various situations but remain
of low consciousness and prove hard to
communicate16. The intense activity and
engagement of the beholder, as he or she
refers to different stores of "knowledge"
and images, gives the "reading" of a
photograph an immediacy and attention
similar to other daily situations. The
6 axe and bench
spontaneous and direct possibilities in
the process of decision-making, vis-à-vis the visual material, allow an
approach to this "knowledge" and to images, enabling their articula
tion17. The manner in which the photographs have been applied in the
presented questionnaire aimed at both: the projective processes and
the stimulating processes. The fact that both processes are active while
looking at visual material - calling for association fields, emotional
and cognitive knowledge etc. - made' it possible to ask about images
of technology and valuations of technologies in view of the future.
However, similarly to well-practised verbal questioning, where the how
is a determining factor in the question, the main factor in our case is
the what concerning the photographs.
10

"... the photograph as a probe and stimulus to interviewing has proven to be
inconsistently invaluable. In tests carried out for Cornell University we com
pared the value of interviewing with and without photographs and discovered
that the picture interviewer could continue his interrogations indefinitely, as long
as he continued to bring in fresh photographs. In contrast, the exclusively verbal
interviews became unproductive far more quickly. In terms of subsequent con
tent analysis, picture interviews were flooded with encyclopedic community in
formation, whereas in the exclusively verbal interview, communication difficul
ties and memory blocks inhibited the flow of information. ... photographs ap
peared to offer them [the interviewees, DG] a doorway to lost memory." Collier
(1979:p.281)

17

Hochberg and Peterson (1989).
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2.3 The visual material
To describe the set-up of the visual
material for questioning we can distin
guish between a) the content of the pho
tographs and b) the photographic con
struction.
(a) The content of the photographs
Concerning the content of the pho
tographs a theoretical conception was
developed taking into account two ana
lytical dimensions: the historic dimen
sion and the dimension of application
(see Table 2).

7 computer

• On the historic dimension of tech
nological change a line can be drawn from:
- "Traditional technologies", strongly dominated by manual op
eration, to the
- "Technologies of the developmental shove" where, simplified,
hand power is replaced by the machine, and to the third level of
- "Modern technologies", marked by the production and circula
tion of signs.
• On the dimension of application we consider four distinct criteria:
- As a first criterion we distinguish between production orientated
and non-production orientated technologies. Commonly this distinc
tion is related to the separation of "working" and "non-working" ar
eas. But in contrast to the narrow "work" aspect we classified all crea
tive technologies, in my view more appropriately, as productive tech
nologies, whereas the technologies of distribution - the technologies
of flux - we classified as non-productive technologies;
- A second criterion differentiates between whether a technology
dominantly belongs to the economical sector of agriculture, to the pro
duction sector or to the service sector (1st, 2nd and 3rd sector);
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Table 2: Dimensions of the 23 photographs:
f

private sphere
female

male

female

male

traditional

• shoema
ker's sew
ing-machine
(2nd sector)
• scythe
(1st sector,
subsistence;
also women)

•loom
(subsistence
and
2nd sector)

• axe and
bench
(subsistence
and
1st sector;
abo women)

ctewelopmenbl • hair drier
(3rd sector)
shove
• scales
(3rd sector)

• washing
• saw mill
(2nd sect.) machine
• bulldozer
(2nd sector)
•truck
(3rd sect.)
• tractor
(1st sector)

productive technologies

• coffee machine (3rd sector)
• manual industrial production
(2nd sector)
• ski-lift (3rd sector/also leisure)
modern

• computer • microwave
aided industry oven
(2nd sector)
• computer (3rd sector)

non-productive technologies
traditional
development • train (Furka-Oberalp)
(flux / 3rd sector)
shove
• private car (flux)
modern

• wireless telephone
(flux; also private)

• telephone (flux)
• television (flux)
• parabolic antenna (flux)
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- Whether technologies
are located more in the pub
lic or more in the private
sphere - the field of sub
sistence - is a third criterion
of differentiation;
- The fourth criterion
discriminates, according to
a gender-specific division
of work, as to whether a
technology rather passes
for "male", "female" or 8 ski-m
"gender neutral".
We gathered information about the local spread and usage of dif
ferent technologies, as well as about customs and importance, through
informal conversations with inhabitants of the region during a number
of stays in the research region of Goms. On the basis of these prelimi
nary studies, we were able to determine a representative technology
for each of the theoretical dimensions. We felt it was important that all
technologies photographed, traditional and modem, were commonplace
in the life of the region18. With this in mind,
we also decided to take all photographs in
Goms itself. Not doing so would easily
have led to the problem that, in looking at
the photographs, the topic of the own ver
sus the alien - that means the inside ver
sus the outside from the local point of
view - would become dominating.
(b) Photographic construction
From the angle of photographic con
struction, the visualisation of the technolo
gies had to conform to the demands of the
questioning situation. That is to say, aes18

9 washing machine

The fact that in Table 2 some of the dimensions are not represented by a specific
technology has its reason in the mentioned condition and in immanent factors
too - "female" technologies for instance are not as present in the public as "male"
ones. The analytical schema had not to be complete, but rather to represent the
socio-technological situation of the research region.

230

Making the Global Village Local?

thetic design was not to come to the fore
but, rather, a "normal sight" had to be
striven for. The photographs were taken
in a familiar perspective corresponding
to a quite "realistic" and "common" eve
ryday view. Technically, this meant that
an objective with a focal length approxi
mately equivalent to the human eye was
used. The situation depicted had to be
"neutralised" to a certain extent: it is the
technical object which is important, yet,
it had to be depicted without designing
reduction and it had not to be within an
expressive context emphasising its
uniqueness and peculiarity19. In this
sense the photographic construction it
self already tried to counteract a little 10 truck
the "character of index" (Barthes) and
the specificity of the concrete "avoir été là" (Barthes) of the photograph.
A first selection of photographs was made
in accordance with the theoretical dimensions.
In a next step the photographs were tested and
discussed in intense interviews with visually
trained people on the one hand, and in a pre-test
with people in Goms on the other hand. The ac
tual visual instrument, coming up to 23 photo
graphs, was assembled on the background of
these experiences.
It is important to note that the intense inter
views and the experiences of the survey showed,
11 telephone
in accordance with earlier findings20, that the
ambiguity always inherent in the single photograph need not be an
ever-valid argument against its standardised use. Though the photo
graph is "read" subjectively, its openness cannot be said to have mere
arbitrary effects. After all the "reading" of the different photographs
" For a deeper discussion on photographic construction, visual effects and mean
ing, see Kluwe (l 982).
20
Gloor (1992).
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was practically "faultless". This means
even if people did not always see or em
phasize the same, the consensual under
standing of the pictures was attained inso
far as people perceived and responded to
them on those dimensional fields for which
they were constructed. The many sponta
neous comments made while looking at the
photographs and making one's decision,
for instance, show this fact quite well21.
References were made mainly to abstract
and general dimensions.
The fact that certain abstractions and
generalisations were possible - although
vis-à-vis photographs - has much to do 12 manual industrial
production
with the set-up of the visual questionnaire.
Given the whole set of 23 photographs, as
opposed to just one isolated photograph, the constitution of meaning
need not rely on a single picture, but may be built up in the context of
the whole series of pictures. The photographs become embedded in an
"entire text" and are "read" in relation to that. It is this methodical
starting point which facilitates the understanding of the photographs
and promotes at the same
time the preparedness or
possibility to respond to the
photographs on a broader,
more "systematic" level that
opens the path to more ab
stract concepts.
Consulting the data,
what can be said about the
images of technology on an
individual and on a collec
tive level? A first count of
frequencies already reveals 13 scales
21

As examples: "Ah - a loom - traditional women's craft ... but this is gone and
past it does not fit our community any more." Or: "What the hell is this? - Looks
like science fiction. This kind of modern industry where most of the work is
done by computers and such things without people - no, this does not belong to
Goms. ' (Translation DG)
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3 Selected results
interesting results (see Table 3). It is the
technologies of the so called develop
mental shove which have the strongest
imprint on images of techno-logy, both
individual and collective. None of the
traditional or of the modern technolo
gies are represented in the dominating
group of technologies, classified by
75% or more of the interviewees as be
longing either to their individual or to
the community's notion of technology.
What also becomes obvious is the
fact that the individual image constitutes
itself much more strictly and selectively
than the collective one: only five out of
the 23 technologies are taken up by 75%
14 parabolic antenna
or more of the interviewees into the in
dividual identitive image. In contrast there are 11 technologies which
build the highly consensual (> 75%) part of the collective image (see
Table 3).
Further, we find quite a strong distance to modem technologies on
the whole, be it in the individual or in the collective judgement. Only
the computer reaches the middle field
of accep-tance (> 50%). Towards all the
other modem technologies reluctance is
expressed. Interestingly, the computer is
not perceived as well established in the
local area, where it ranks in the second
half of the 23 photographs (ranking po
sition 13), compared with the personal
level, where its position is in the first
half of the set (ranking position 8).
Traditional technologies too are val
ued quite critically, but also very differ
entiated. Their weight is present in the
individual image, but not maintained in
the communal one, for example as with '5 Pnvate car
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Table 3: Frequencies of the individual ¡dentiti ve and the collective
communal images of technology

Collective immage

Individual image

ranking
position

%
highly
consen
sual
techno
logies

86
82
78
77
76

1
telephone (ds)
traia FukaOberalp(ds) 2
television (ds)
3
ski-lift (ds)
4
washing machine (ds) 5

1
2
3
4
5
6
7
8
9
10
11

television (ds)
93
telephone (ds)
92
washing machine (ds) 92
coffee machine (ds) 89
tractor (ds)
85
saw mill (ds)
85
scales (ds)
84
ski-lift (ds)
82
private car (ds)
82
ran, Furi<aODeralp(ds) 82
bulldozer (ds)
80

coffee machine (ds)
scythe (tr)
computer (mo)
scales (ds)
private car (ds)
tractor (ds)
saw mill (ds)
bulldozer (ds)
hair drier (ds)
loom (tr)
axe and bench (tr)

12
13
14
15
16

scythe (tr)
computer (mo)
truck (ds)
hair drier (ds)
axe and bench (tr)

£ 75 %
consen
sual
techno
logies

72
71
71
71
69
68
67
60
54
51
> 50 % 50

%

contes 49 truck (ds)
ted
46 manual industrial
production (ds)
techno
logies 42 microwave oven (mo)
41 wireless
telephone (mo)
38 shoemaker's sewingmachine (tr)
38 computer aided
industry (mo)
< 50 % 36 parabolic antenna (mo)

6
7
8
9
10
11
12
13
14
15
16

17 17 microwave oven (mo)
18 18 manual industrial
production (ds)
19 19 parabolic
20
antenna (mo)
20 wireless
21
telephone (mo)
21 computer aided
industry (mo)
22
22 loom (tr)
23 23 shoemaker's
sewing-machine (tr)

tr=traditional, ds=developmental shove, mo=modem

74
69
64
59
59

49
46
41
38
36
36
32
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the loom. This finding may hint at nos
talgic valuations or at tendencies to
musealizing perceptions. Another inter
pretation can be given on the back
ground of collective memories: these
still are valid for the single person; he
or she feels personally rooted in this
memory, but for today's community this
memory is no longer maintained, in con
trast to any nostalgia.
If, to analyse further, we ask about
the structures of the individual and the
collective images of technology, we find
certain patterns of compatibility and
incompatibility. According to the cor
relation coefficients, the inner constitu16 scythe
tion of the two structures - concerning
the individual and the collective image are quite different. The impression we obtained from the frequencies
now becomes more shaped: The individual image is indeed much more
rigid than the communal one, which shows softer patterns. Of all the
combination patterns possible (i. e. 253) for the individual image, 18%
are specified with phi-values > .30 (1%
significance level), whereas for the
communal image this holds true only
for 12% (see Appendices 1 and 2). This
means that the individual image more
often contains determined relations: if
one technology is included in the per
sonal image another most certainly be
longs to it too. Such relations are more
seldom for the collective image.
In addition there is a further char
acteristic in the correlation pattern
which looks different for the individual
and the collective images. Concerning
the individual images there exist pat
terns of clear incompatibility (nine such
patterns). On the personal identitive
level, modem and traditional tedinolo- 17 computer aided industry
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gies are irreconcilable: those who re
late closely with technologies such
as the axe, the scythe or the shoe
maker's sewing-machine at the same
time distance themselves strongly
from all the modem technologies. As
regards the community the judge
ments prove more conciliatory (only
one pattern of incompatibility) and
show a certain readiness or possibil
ity for a meeting of innovation and
tradition which, on the individual
level, hardly can be endured.22
The photographical inquiry not
only offered advantages in record
ing the shaping and the structural
constitution of images of technology.
As regards the common socio-demo- 18 television
graphic determination of perception
the data allow further analysis23: The strongest independently influ
encing factor for the individual image of technology is gender; ten of
23 technologies show an adjusted category effect (beta-values .15 to
.37). Technologies which traditionally belong to the female field of
work are more accepted by women. This holds true for the hair drier,
the loom, the washing machine, scales and, surprisingly, also for the
car. For an interpretation of this last finding we can ask whether living
in a peripheral area makes the car an important and identitive technol
ogy - especially for women - to claim scope for action. On the other
hand the technologies of the bulldozer, the axe, the computer aided
industry and manual industrial production suit the individual technol-

22

In this context the following finding, related to other questions of the survey, is
to mark: Those people who actually are working with modern technology such
as computer valúate its advantages as well as its disadvantages on a mere indi
vidualistic scale (working conditions, health, safety etc.) whereas people with a
certain distance to computers argue more in a social context (economic life,
local structures and identities or social change etc.).
23
The analysis of variance (Anova) tested the controlled correlation effects of age,
location in upper versus lower part of the valley, education and sex.
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ogy image of men. Education
shows an independent effect in
three cases (beta-values .21 to
.28): people with high education
exclude traditional technologies
like the axe and the scythe more
often from their individual im
age, whereas they integrate the
computer more strongly.
With regard to the future, the
results of the photographical in
quiry make it possible to ascer
tain which types of technology
were considered as problematic.
Information about the classifica
tion of certain technologies as
negative already gives an inter
esting insight on a primary and
general level. The frequencies
show that almost half of the 23
19 Furka-Oberalp train
photographs (11) were rejected
by more than a quarter of the interviewees (see Table 4). Two tech
nologies, the private car and the parabolic antenna, do not fit into the
image of the future of more than half of those interviewed (58% and
56%; second column). The valuation of the different technologies shows
a quite systematic picture:
• All of the traditional technologies (shoemaker's sewing-machine,
loom, axe and scythe) perform badly: all four of them were excluded
by more than 25% from their view of a desirable future.
• At the same time, a reluctance to agree to modem technology is
also present: apart from the computer all modem technologies (para
bolic antenna, microwave oven, wireless telephone and computer aided
industry) were often considered negative with regard to the future.
The modem technologies and the traditional technologies are valued
critically to the same extent.
• The valuation of the technologies of the developmental shove is
quite different: on the whole, these technologies are perceived as more
compatible with a positive future. In this category only three out of 14
examples are explicitly rejected. They are the private car, the truck
and the bulldozer that are connected with a negative view for the future.
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Table 4: Contested technologies in view to the future:
r

People, for whom referential area
a technology does of effects and
not fit into the future, impacts (a)
(column 2 =
in%
100%)

supposed
development
(b)

traditional
46% shoemaker's 73% economics periphery
sewingtechnologies:
16% regional levelling
machine
structures
4outof4>25%
38% loom

88% economics periphery

36% axe and bench 84% economics periphery
28% scythe

75% economics periphery

technologies 58% private car
of the
developmental 40% truck
shove:
3outof14>25% 26% bulldozer

97% environment periphery

modern
56% parabolic
antenna
technologies:
4outof5>25%
40% microwave
oven

53% society
loss of tradition
34% environment levelling

40% wireless
telephone

86% environment periphery
78%erivironrnent periphery

75% society

levelling
loss of tradition

88% society

levelling
loss of tradition

26% computer
36% economics loss of tradition
aided industry 20% regional levelling
structures
24% just negative just negative

The interesting question arising from these results now consists in
examining the motives and the lines of reasoning which lead to a nega
tive attitude towards a specific technology or certain types of tech
nologies. Analysing and categorising the answers given to the open
question about reflections that render a technology problematic, we
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can distinguish two aspects which form
constitutive elements of the argumenta
tion. The answers, why certain technolo
gies are not compatible with a positive
future, show a reasoning that combines
a view of effects and impacts with a view
of supposed development (see Table 4).

(a) Referential areas of effects and
impacts
The first line of argument that ad
dresses technological effects and impacts
refers to different areas of social life. The
analysis shows that we can distinguish
the following four referential areas where
20 wireless telephone
(negative) impacts are indicated by the
interviewees.
(1) Environment. The impacts mentioned concern environmental
damage and destruction, intolerable influence on the landscape or the
village, pollution and ecological imbalance.
(2) Society. The impacts are mainly on social lifestyle and are con
sidered negative. Emerging communication patterns are questioned,
and changes in social values and interaction are seen as undesirable
effects of certain technologies.
(3) Economics. Effects on productivity and local economic life
are used as the reasoning scale. The economic value of certain tech
nologies is rated as nil or insufficient.
(4) Regional structures. Impacts on the given regional situation
are discussed, for instance, the conditions of the demographic situa
tion. The technological effects are related to images of the region and
its pecularity and are considered as incompatible.
(b) Supposed development
The second line of argument, that of supposed development, re
fers to general trends and changes of the local, national or interna
tional society. We can distinguish the following three types of sup
posed development.
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(1) Loss of tradition.
The opinion is expressed
that in the future things
should stay as they are, or
even become as they once
were. There is a feeling of
loss; the well known
ways of life, the conven
tional forms of trade and
industry are described as
endangered.
(2) Periphery. Fears 21 shoemaker's sewing-machine
of a regional decline are
mentioned. The risks of a marginal existence and an economic lag
must be avoided or overcome in the future.
(3) Levelling. The image of a "post-modem vagueness" is formu
lated - anything goes, anywhere. Thus (local) distinctions become
washed out and everything becomes the same everywhere. This
universalizing process is combined with abundance, saturation and
luxury. This trend is often perceived as already in progress or inevita
ble for the future.
The examination of our data shows
clear emphasis and lines of reasoning for
the discourse on technology. Remarkably,
behind the negative valuation of certain
technologies was a rather strong consen
sus in motives and reasons among the
population (see Table 4):
• The environment serves as the main
referential area of effects and impacts for
those technologies that belong to the de
velopmental shove. Worries about the en
vironment, damage of the landscape and
the villages, noise and ecological costs of
the various after-effects are mentioned almost without exception - as reasons for
the negative valuation of the three tech
nologies of the developmental shove. 78% 22 microwave oven
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to 97% of those who ex
clude the car, the truck or
the bulldozer from a posi
tive view of the future
make reference to that
area. Further it can be
shown that this reasoning
combines with the second
line of argument that
stresses levelling as the
supposed development.

23 tractor
• The rejection of traditional technologies is also grounded on a
quite undivided view: Those to whom these technologies appear in
compatible with the future refer mainly to economics for argument
(73% to 88%). This economic argument dominantly refers to the risk
of a peripheric existence as the supposed development. Only one of
the traditional technologies evokes more than a single reasoning strat
egy. The technology of the shoemaker's craft is not just questioned
from the economic angle, but also with arguments referring to regional
structures (16%) and the supposed development of levelling  the fact
that today shoes are no longer repaired but thrown away in favour of
new ones.
• The discourse and reasoning visávis modem technologies shows
a somewhat broader pattern. Consensus in argumentation can be found,
but it becomes obvious that these technologies are most likely to be
the ones that evoke a certain variety in reasoning. The social discus
sion and shaping of these technologies is still ongoing and has, so far,
not constituted a dominant (leading) opinion. Since the experiences
are quite few, the field of definitionpower is more open and conse
quently the range of reasoning shows more variety. It is the society
that serves in three of the four cases as dominant area to which refer
ences of negative effects and impacts are made (53% to 88%). How
ever, there is no unanimity concerning the supposed development that
combines with the social argumentation patterns: the loss of tradition
is mentioned, as well as the problem of levelling. This for instance is
very strongly the case as to the microwave oven and the wireless tel
ephone. Environmental considerations combined with supposed lev
elling, however, also lead to reluctance, as the example of the para
bolic antenna may show. Computer aided industry is the only modern
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technology which is not as strongly perceived socially; the lines of
reasoning here are more often based on economics (36%) or on re
gional structures (20%). Still, the two kinds of fears - loss of tradition
and levelling - are the background for rejection. Yet somehow this
technology seems so distant that people are ready to reject it generally
without further reasons - it is experienced as "just negative" (24%).
In order to end this contribution with other words than "just nega
tive" I would like to remark that the step across the borders of well
known and approved methodologies of social sciences into the unfor
tunately still quite uncultivated territories of visual approaches is worth
taking. In the presented study on new technology the visual question
naire led - in my opinion - to encouraging results and knowledge. It
becomes obvious that visual methodology can be useful in very differ
ent fields of social research and cannot be limited to specific domains,
such as for instance the sociology of art.
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SHAPING INNOVATIVE USERS
INFORMATION SYSTEM DEVELOPMENT IN
SMALL RURAL FIRMS
by Arild Jansen, Department ofinformation
Technology and Mathematics, Finnmark College

The innovative user is not the same in a small firm in the periphery
as in a big firm in the centre. What are the qualities, capacities and
conditions of the former? On the basis of a study of ICT diffusion in a
rural area of North Norway Jansen seeks an answer. The innovation
of new ICT is a system development process that challenges firms and
actors in remote areas in a special way. An important difference is the
level of learning (single-looped versus double-looped learning) attainable in different organisations and contexts. This insight into several
case studies provides evidencefor hypotheses, for instance, that a high
level of ICT competence is not the most critical factor in management
using ICT. The understanding and the acceptance of changes in organisational contexts are more important. The degree of organisational dependence linked with the peripheral context is the decisive
factor for how actors deal with new ICT and innovations.

1 Introduction
Rural economies are traditionally characterised by small - often
very small - enterprises, a general lack of infrastructure and technical
support, few technical staff, and limited experience, or none at all, in
the use of computers. Organisations trying to implement new technol
ogy have experienced barriers other than those offered by large, cen-
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tralised organisations. Evaluations of such technology diffusion ini
tiatives tell a number of stories about less successful implementations
of new technology (Remøe 1989, Levin and Nilsen 1990, Finne 1991,
Torvand and Rønningsbakk 1993). This paper presents the results of a
study on ICT diffusion in a rural area in north Norway' which less
than ten years ago was a technological laggard (Jansen 1995). Today,
we find that ICT is being implemented successfully and is used in
creasingly. Why is it that some technology diffusion efforts succeed
while others fail, and what are the most important factors for manag
ing new technology?
A framework is needed for understanding the rural diffusion
of ICT. We know that the successful introduction of new technology
in organisations is dependent on both external and internal factors.
However, precisely which factors are most important seems to vary
from case to case. A review of the literature shows that most research
efforts are directed towards what is stimulating the introduction or
growth of ICT in large organisations, while less attention seems to be
paid to the implementation and use of ICT in smaller businesses, in
particular in a rural context (Cragg & King 1993, Lind et al 1989,
Thong and Yap 1995). Heikkilä et al (1991) point out that many re
sults of empirical studies are contradictory because different situations
need different methodologies. It is questionable whether general re
sults from information systems (IS) research can be directly applied in
the small business context. We then need more adequate models for
analysing the adoption of ICT in small, and in particular rural, enter
prises.
Small organisations do not in general have the competence to de
velop their own software, or even to make major modifications to ex
isting ones. They have to acquire and implement standard software.
Experience indicates that there is no single best way to carry out these
activities, and that different types of organisations follow different
patterns. An useful approach in the analysis of these activities may be
"risk analysis", that is, to identify uncertainty factors which require

1

This study was part of the «Rural Development Programme» funded by Norwe
gian Research Council.
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proper management in order to avoid failure in ICT implementations.
The specific objective of this study is to contribute to the development
of a more appropriate framework for analysing the diffusion and adop
tion of ICT, by focusing on how:
• to describe and analyse the different types of system implemen
tation processes that are currently in effect in small, rural organisa
tions;
• to identify the salient dimensions that can be used to characterise
successes and failures of ICT diffusion in a rural context;
• to identify a set of "risk factors", internal and external to the
organisations, that are important, or even crucial, for the implementa
tion of ICT.
The empirical base is a study of the diffusion and use of ICT in the
north of Norway. The data has been collected through an evaluation of
an ICT program during 1993-94 and through student projects in the
period 1992-96. This was followed up by interviews in 42 enterprises.
These were carried out in 1996.
This article is organised in the following way. Section 2 presents
the research background, followed by a description of the overall frame
work and research methodology in section 3. Section 4 and 5 give the
empirical findings, while the last section discusses the relevance of
the research model.

2 Adoption and Adaptation of
Information Technology
In his classical model, Rogers (1983) describes technology diffu
sion as a simple, linear model of communication by which messages
are transferred from a source to a receiver. In his recent book, how
ever, he emphasises diffusion as information exchange among partici
pants in a communication process (Rogers 1995). He describes the
diffusion of innovations as a social process by which subjectively per
ceived information about a new idea is communicated. It includes the
handling technical, financial and social uncertainty.
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Herbig and Kraemer (1993) claim that diffusion is the process of
adoption of an innovation by potential users. This may be conceived
as having two stages: initiation (information gathering, conceptualis
ing, planning etc.) and implementation (all the events, actions and de
cisions involved in putting an innovation into use). Veryard (1995)
points to two different perspectives of technology diffusion. To the
supplier, it is the delivery of a technological product and associated
services, while to the user organisation, this process is typically re
garded as implementation of the technology. He points out that this
implementation process implies adapting the technical solution to the
organisation. This constitutes a technical innovation. However, it also
requires an adaptation of the organisation to that specific solution, which
is an organisational innovation.
Technology diffusion as a system development process
The traditional model for system development depicts the process
as a waterfall process covering all steps from problem identification
up to the point when the system is up and running. The model has been
heavily criticised for many reasons (e.g. Boehm 1976). One major
objection is related to the stage-by-stage methodology and its empha
sis on fully elaborated documents as completion criteria for early re
quirement and design phases, (e.g. Boehm 1989, Dahlbohm and
Mathiassen 1993). Andersen et al. (1986) emphasise the close relation
between product development activities (such as analysis, design and
implementation) and the management and organisational development
actions (as planning, evaluation and regulations). They emphasise the
importance of involving the user in all steps of the development cycle,
and of ensuring that the necessary resources, such as time, knowledge,
tools etc., are available, in order to support effective user participation.
For small enterprises, this time-consuming life cycle methodol
ogy is neither feasible nor desirable. Typically, small enterprises, in
particular in a rural context, have a low degree of formalisation and
specialisation and often little experience with IS development. The
manager may be the most experienced or motivated user of ICT. The
planning horizon is rather short and decisions are often made in an
informal way. Small businesses seldom have the need for formal com
munication through ICT, but rather use computers as tools for per
forming specific tasks. Their possibilities for developing applications
on their own are often minimal and the small business has to rely more
on software packages than do larger organisations (Heikkilä 1991).
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The challenge of IS implementation in a rural context
Although a number of descriptive surveys have been made on the
use of computers by small firms, very little is known about the evolu
tion of computing in the small firm. Some studies suggest that Nolan's
growth stages model (Nolan 1979) is worth testing in small firms, but
so far no such studies have been reported (Cragg and King, 1993). In
their exploratory study of ICT evolution in six small firms, Cragg and
King ( 1993) found that factors that encourage ICT growth include rela
tive advantage, competitive pressure, consultant support and manage
rial enthusiasm. Major factors that discourage ICT growth were found
to be inadequate education, lack of managerial time, economic factors
and lack of technical support.
Thong & Yap (1992) claim that the following factors are corre
lated with the adoption of ICT in small businesses: level of vendor
support and consultant effectiveness, length of experience with ICT,
sufficiency of resources, level of management support and level of
user participation. Mønsted (1989) in a study of the diffusion of com
puter services and equipment into small Danish businesses, concluded
that network relations, both formal and informal, are of great, if not
decisive, importance for successful organisational change: "The prob
lem is not to be small, but to be isolated". Further, they draw attention
to internal factors such as the standardisation of tasks, the introduction
of better data discipline, the definition of user requirement and the
development of competence in general. However, none of these stud
ies addresses issues of ICT implementation in particular.
An evaluation of an ICT programme which aimed to stimulate the
diffusion of ICT into small and medium sized businesses (SMEs) in
the north of Norway (Jansen 1995b) concluded that some implemen
tations of ICT had been successful, but that a number of implementa
tions had more or less ended in failure. The problems reported included
lack of functionality of the technical solutions, standards that were too
rigid and the failure to integrate the new software with business
operations. Also, various internal inhibitory factors were highlighted,
such as low ICT competence, weak management, shortage of time and
resources in the implementation processes and the inability to accom
plish organisational changes. Businesses often experienced inadequate
local technical support and services which were not always
compensated by support from the vendor.
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IS success or failure - managing uncertainty
Most small organisations implementing ICT systems are mainly
concerned with costs, time, resources and risks (Veryard 1995). Veryard
defines risk as 'the likelihood of delayed or non-existent benefits, or
the risks of unwanted side-effects'. The focus here is on how to reduce
the uncertainty in this respect.
Jensen and Junge (1995), in an analysis of different risk manage
ment approaches, found that several system development methods do
include risk factors in their models. By comparing the various models,
they identified which of these factors are the most relevant ones for
small enterprises. These were: (a) personnel shortage and lack of IS
user experience; (b) insufficient or inadequate functionality and us
ability of the software; (c) small computer resources; (d) lack of man
agement involvement and competence, and (e) unrealistic budgets and
time schedules.
Gross and Ginzberg (1984) divided the risks associated with the
acquisition of a software package into three uncertainty categories:
(a) whether the package can be modified when needed; (b) whether
the vendor is reliable and the package has a good reputation, and (c)
whether the package satisfies the user requirement. In a survey of 56
small businesses, Lees (1987) found that user satisfaction and the us
age of IS increased when formal system analysis, design and imple
mentation procedures, internal technical personnel and/or hired con
sultants, and extensive vendor services were employed. Delone (1988)
summarised the results of earlier studies of the use of IS in small busi
nesses by affirming that the following factors are important: experi
ence with computers, the ability to plan and control computer use,
management knowledge and involvement, personal acceptance of com
puters, the use of external support, the level of training and the type of
computer use.
Heikkilä et al. (1991) studied the use of software packages in
small organisations. They summarise the main differences between
using standard software and tailored software as follows:
(1) the user may have to change work procedures to be able to
work with the package;
(2) the user is likely to need changes to some programs in the pack
age to meet his unique requirement;
(3) the user becomes dependent on the software vendor - this is
due to the need for assistance and for updating his package;
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(4) the cost of acquisition, implementation and use of the standard
package can be predicted quite reliably, and are lower than that for
tailored software;
(5) the package is available without development delay. The user
may check with existing user sites beforehand, and can have the pack
age implemented instantly.
Learning at different levels
It is being increasingly accepted that learning within the organisa
tion (or organisational learning) is critical for changing the organisa
tion. Argyris (1992) claims that organisational learning occurs under
two conditions. First, learning occurs when an organisation achieves
what is intended through adjustments of individual activities (singleloop learning). Second, learning occurs when a mismatch between
intentions and outcome is identified and it is corrected: the mismatch
is turned into a match through changes in general goals and strategies
(double-loop learning). Argyris emphasises that both types of learn
ing are essential, but "that many organisations, often without realising
it, create systems of learning that suppress double-loop inquiry and
make it very difficult for even a well-designed information system to
be effective" (p. 122).
The role of the infrastructure
The infrastructural perspective of ICT is essential, as it captures
the characteristics of ICT that are related not to one specific system,
but to the whole range of ICT applications across the organisation or
even the society. George et al (1994) identify an organisation's com
puter infrastructure as "all the resources and practices required to help
people adequately use computer systems to do their primary work,
which is a major area in which organisations make key social choices
about computerisation". Gunton (1989) takes a similar approach in
defining "an enabling mechanism, aiming at supporting all of the in
formation systems activities taking place across the organisation".
This chapter will address the infrastructural perspective at two lev
els: at the enterprise level and at the local (community) level. Small
businesses in general have a weak internal technical organisation, and
must rely on outside facilities and support services. In a rural environ
ment the local infrastructure is likely to be inadequate. While branch
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offices of larger organisations have access to a strong, corporate (busi
ness-wide) infrastructure that can compensate for the shortage of local
facilities, it is likely that independent firms are more vulnerable to
deficiencies in the local infrastructure.

3 Research Framework and Model
From the previous discussions it is evident that small, rural or
ganisations face problems related to ICT diffusion other than those
normally focused upon in IS research. Even if there exist interesting
and relevant findings from studies of small businesses, these results
cannot be applied directly to rural organisations. There is, therefore, a
need for a framework that addresses both the implementation and the
use of ICT and that aims to understand the relationships between the
various factors that influence the various phases of the ICT diffusion
process.
Research approach: a contingency model of ICT innovations
in organisations. Kraemer et al (1989) developed a process model for
ICT innovations on the basis of an extensive study of several organi
sations. Their work concluded that both internal and external factors
affect the ICT system structure and its use, but they do so indirectly (p.
54). Their main conclusion was that managerial actions are the most
influential factor for determining the result of change in ICT use, and
that managerial actions produce different results in different organisa
tions. Even if these conclusions derive from studies of complex public
organisations, it might be interesting to study if their general frame
work is relevant also in the analysis of ICT innovations in a rural con
text.
This study is influenced by both frameworks discussed above. A
contingency-theoretical model has been developed on the assumption
that the outcome of IS implementations in small, rural organisations is
dependent upon both internal and external factors. Our approach is
based on the idea is that there is "no best way" to achieve a successful
ICT implementation, but that there are some minimum requirements
which must be satisfied to avoid failure. We furthermore assume that
the functionality and usefulness of the technical solution in small or
ganisations are, contrary to larger organisations, largely a matter of
external factors. Departing from these assumptions, our framework
will distinguish between four dimensions or classes of variables:
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(1) Technology, which in general is what is available on the mar
ket. More specifically, it is defined by the technical solution that is
implemented in each individual firm. It is characterised by its func
tionality, technical qualities, usability and other capabilities related to
the application area and specific user requirements.
(2) Organisation, described by internal characteristics of the en
terprises and their inter-organisational relations. The main focus is on
factors that we assume are relevant for the management of new tech
nology, such as previous ICT experience and competence.
(3) The local infrastructure, comprising the technical facilities
and support services related to ICT available in the region, including
local ICT vendors, consultants and other types of relevant competence
which is available.
(4) The ICT implementation and adoption processes, which in
cludes the acquisition and installation of hardware and software, in
cluding necessary tailoring, and how the organisation adapts to the
new tools.
The fifth dimension is the environment, which covers a broad
range of factors. We will limit ourselves to studying the environment
through its impact on available technology, on the enterprises and their
external relations and on the local infrastructure. Other factors, for
example the regional economic structure, the market and economic
relations, the institutional framework, education and R&D institutions,
which are important for the diffusion of technology in general, are not
considered in this study. These distinctions permit us to organise our
work around a framework with this overall structure (see figure on the
following page):
The model indicates that two types of organisational learning may
take place. One type occurs when the organisation learns to operate
and use the technical solutions, and to adjust the routine work to match
the requirement of the system. The other type occurs when the organi
sation learns to accomplish more fundamental changes in its way of
working, to integrate the new solutions with the existing systems in
order to utilise the potentials of the new system, and to move the focus
towards a business-wide strategy for information management. These
two types of learning correspond roughly to what Argyris (1992) de
fines as single-and double-loop learning.
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Figure 1: A general framework for IS implementation
in a rural context:
ENVIRONMENT
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TECHNOLOGY
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Local infrastructure and
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3.1 Research issue and methodology
The general framework depicted above is rather open. The spe
cific aim is to examine how factors such as technology, organisational
characteristics and local infrastructure affect the adoption and use of
ICT in different types of small rural organisations, and in particular
how these organisations cope with the uncertainties related to such
challenges. In particular, we will address these issues:
• How was the acquisition process carried out, and what were the
most important sources of information upon which the decision was
based?
• How was the implementation accomplished? Did the users take
part in the implementation process and was there any kind of modifi
cation of software (e.g. in prototyping and tailoring)?
• What type of support was required most from the local commu
nity infrastructure?
• What were the most important requirements for the technical
solution and in particular to the application software.
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In the selection of the methodology for this study, we had to con
sider the current state of knowledge in the field and the specific objec
tives of the study. As the available literature in this specific field is
limited, an explorative research approach was chosen. All data was
collected from enterprises in the northernmost region in Norway2 in
the following way:
(a) Through an evaluation of an ICT programme for Finnmark
County
(b) Through student projects, in which current ICT usage was stud
ied in a number of enterprises in the region
(c) Through interviews in 42 organisations, by visits (33), or tel
ephone interviews (9), during spring 1996.
For more detailed description, see (Jansen 1995, 1995b, 1996).
Our research approach included both qualitative and quantitative
methods of data collection and analysis. The model described in Fig
ure 1 was developed and refined during the two first phases of this
work. In the last phase data was collected through semi-structured in
terviews with one or two employees from the selected organisations.
The coding was done during the interview by the author.
The aim was not to select a representative sample of enterprises in
the region, but to collect data from organisations covering a broad
range of branches and sectors. The research objective was to find dif
ferent patterns of ICT implementation and use and to see how their
importance varies across different types of organisations. Our find
ings need to be validated in later studies.
The reason for the choice of this particular research approach was:
(1) Current knowledge about the specific challenges and problems
related to the diffusion and adoption and use of ICT in a rural context
is limited. We found that none of the existing research models were
fully suited to the rural context.
(2) The level of formalisation was low in several of the small en
terprises in this study. Their ability to plan ICT investment and their
ability to assess the achieved benefits may be limited. It is our experi
ence that strict survey-oriented approaches are likely to give low re
sponse rates, particularly among those most relevant to our study.
2

The data presented here is only a part of all data collected in the complete study,
as the primary focus is on small, private enterprises.
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(3) The available measurement instruments do not work very well
in this particular environment, as the understanding of the specific prob
lems we were studying was low, and the quality of some of the re
sponses turned out to be rather poor.
The contingency variables3
The independent factors in Figure 1 were operationalised as fol
lows: technology was characterised by: type of hardware and software
in use and their application areas; where the application was devel
oped; whether it was used for communication, etc.4 The organisation
was characterised by: business type and size, interorganisational rela
tions and previous experience with ICT. The local infrastructure was
characterised primarily according to: how it was perceived by the firms,
the availability of hardware/software and support services, the extent
to which local vendors were used, whether the support was adequate,
and the quality of telecommunications.
The implementation and adoption processes
These processes were described in terms of the acquisition, imple
mentation and use of ICT and IS. We asked a representative from each
enterprise, usually the manager, to state the grounds for acquiring new
technology. The representative was asked what the most relevant
sources of information were, whether any requirement analysis had
been carried out, and so on. Further, the person was asked to describe
the implementation process in terms of success of installation, how
the software conformed to the tasks, the perceived lack of competence
and how organisational adaptations were managed.

3

It should be noted that technology can be viewed as an independent or depend
ent variable. Technology available on the market is independent, while the se
lected technical solution, including the application package, is dependent upon
decisions made during the acquisition process and upon the application area.
The choice of the technical solution will clearly depend on previous experiences
with ICT implementations.

4

These operationalisations conform to a large extent with Heikkilä (1995), but
also borrowed from Cragg & King (1993).
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The contribution of ICT usage to an organisation's performance is
difficult to measure. We considered various measurements (e.g. Miller
1989, Pit et al 1995, Heikkilä 1995), but we found that none of these
would be appropriate for our study. Some of these variables have thus
been used in this study.

4 Empirical Findings and Analysis
The next two sections present the empirical findings. In the first
part we discuss the data from the survey, followed by descriptions of
some selected cases. In Tables I-V, statistical tables are given for the
different variables.
Organisation
Most of the 42 organisations surveyed were small firms. Their
average size was about nine employees. Eleven firms had less than six
employees, while only five firms employed more that 30 people. Sixty
per cent were independent firms, while 40% either were branch offi
ces of nation-wide corporations or were connected to one major sup
plier. (These are subsequently referred to as dependent firms.) Sixty
per cent sold to a local or regional market, while 20% also sold inter
nationally.
The average size of the dependent firms was greater than the aver
age size of the independent firms. However, if the one dependent manu
facturer employing 150 employees is ignored, the difference in size is
not substantial. More than half of the firms had been using ICT for
more than 6 years, and the larger, dependent firms tended to have longer
experience with ICT. On the other hand, in two thirds of the compa
nies, the employee responsible for the ICT system (the "ICT man
ager") did not have any formal education, while only 12% had a col
lege or university level of education. We found, as expected, that the
larger organisations tended to have a higher level of ICT competence
that the smaller ones. Perhaps more surprisingly, about 40% of the
"ICT managers" were women.
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Technology
Of the 42 firms surveyed, we found that 39 had some type of com
puter facilities. In total, 72% of the firms used ICT for daily opera
tional routines. Not surprisingly, we found that the type of technical
solution and how it is used depended on the organisational character
istics. Most of the organisations had PC based systems in-house, but
there was a significant difference between the proportions of inde
pendent and dependent firms (84% and 59% respectively) with inhouse systems. A large majority (81%) of the dependent firms used
central computer systems in their daily work, either in production or
in sales, while the independent firms with access to such facilities were
fewer (17%). Independent firms most frequently used generally avail
able application packages (81% of the independent firms), while 53%
of the dependent firms obtained their software from suppliers or as a
part of a corporate ICT infrastructure. Few firms had developed soft
ware based on own specifications.
Software for administrative work was mostly standard software
across all categories of firms. However, a number of firms used a local
accounting or auditing bureau to take care of their accounting. In some
firms, such functions were taken care of at their main office. We also
observed that the fax machine was still frequently used for placing
orders, making acquisitions etc.
The use of local infrastructure and support services
Table III shows that about 38% of the firms purchased all hard
ware and software from vendors outside the region, while 23% ac
quired the whole package from a local dealer. However, organisational
dependence seems to influence their choice. Seventy-five per cent of
the independent firms purchased software locally in contrast with only
40% of the dependent firms. This is probably because software was
provided to the dependent firms by the main supplier, or because the
acquisition of the software was corporation strategy. About 50% of the
independent firms that had requested local support did not have their
needs met. As expected, the dependent firms had less need for local
support. About half of the firms did not modify their software.
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The acquisition process. The major reasons for investing in new
technology were expected savings in costs (80%) and increased effi
ciency, reported by about 75% of the firms. Dependent firms were
more likely to mention an improvement in logistic functions as a rea
son (80%), and compliance with corporate or supplier strategy (54%).
The need for better communications facilities was mentioned by some
firms (31%).
Source ofinformation. Here we see great differences. Dependent
firms reported suppliers/importers or corporations as the most impor
tant sources of information (93%), while information from trade or
ganisations and from other enterprises was considered most influen
tial by the independent enterprises (61%). Offers from local ICT ven
dors had minor importance. Less than half of the enterprises had speci
fied their requirement prior to acquisition.
Requirement. Not surprisingly, functionality (100%) and userfriendliness (68%) were reported as the most important criteria for
ICT equipment. Local support was regarded as useful by half of the
independent firms. Technical quality, costs and tailorability seemed to
be of less importance.
Implementation and adoption
Our findings indicate that, in general, technical installation did not
cause major problems: only 30% reported experiencing a substantial
problem. However, when it comes to software, close to 50% of the
independent firms experienced inadequate software, while somewhat
fewer of the dependent firms felt so.
Lack of ICT competence was felt to be a problem by two thirds of
the independent firms, but only about 16% considered it a serious prob
lem. Thirty-one per cent reported that they had experienced a substan
tial lack of time or resources, and that they did not receive the re
quested assistance or support from local suppliers or consultants.
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Organisational learning. A number of firms reported that they
lacked the time and personnel with which to accomplish organisational
changes and to integrate the ICT functions into daily operations. We
found that the various software packages in use at a firm were often
isolated, so that manual routines were required for the conversion of
data. Tailored systems were not usual, and most firms had no general
strategy for information management.
Our data seemed to show that organisational dependence is impor
tant, if not detennining, for how small rural firms manage with ICT. In
our study, the size of the firm and the type of firm seemed to be of
similar importance. However, the analysis also revealed some meth
odological weaknesses. Some problems in collecting relevant and com
plete data have already been pointed out. In addition, we experienced
that most of the firms had not recently installed new hardware or soft
ware. This implied that the process of implementing the new technical
solution, including the adaptation of the organisation to new work rou
tines, had reached different phases in different firms. The data thus
only indicates the total perceived problems and benefits of the ICT
packages used, and it is difficult to associate specific positive or nega
tive experiences to the use of each individual application program.
Further, our respondents may have used their 'selective' memory to
filter their experiences of the implementation process, such that trou
bles and other problems were forgotten.
Another interesting question is how existing technical solutions
influence the acquisition and implementation process. We suspect that
such a relationship exists, but our data did not tell us whether the acqui
sition of hardware was done prior to the choice of application package.

5 Some Cases of Success and Failure
The data collected from the interviews, often through more than
one visit in each firm, provides us with much more information than
the statistical figures can provide. We have presented below some case
stories from different categories of enterprises, as more can be learned
from such descriptions.
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A local painting store
The E. B. painting store is an independent, family-owned com
pany having 11 employees. Of these, 6 work in sales and administra
tion, and the rest are craftsmen. The company has been using ICT for
some years, but is still a moderate ICT user.
The major ICT system is a specialised paint-mixing system
(Multicolour), delivered by the major painting manufacturer in Nor
way. This system caused some initial problems, but is now function
ing satisfactorily. The company is dependent on the vendor for main
tenance. The vendor usually responds within one day. In addition, the
company has a standard, PC-based office-package for accounting, in
voicing and managing the pay-roll. This system is not integrated with
the Multicolour system, nor is it linked to external networks. It was
purchased from a local ICT supplier, in compliance with a policy of
buying from local firms when possible.
The organisation did not change dramatically since the implemen
tation of these systems. The company had no ICT plan, nor do any of
the employees have special responsibilities for the ICT systems. Some
of the staff have been offered courses on how to run the systems and
they take care of their basic operation. The company receives some sup
port from a local ICT supplier for maintenance of the office information
systems.
The effect of these implementations has been improved customer
service, more effective inventory management, more effective eco
nomic control and generally better administrative routines. However,
the system is not used for marketing, sales operation or more advanced
stock administration. The owner explains it this way : "Our intention
was not to maximise the efficiency and the profit. If this was the case,
we would have fired two or three employees immediately".
Another painting store in the district has the same Multicolour sys
tem and uses in addition a stand-alone PC for some applications. The
manager clearly expressed that limited ICT experience and scarce per
sonnel resources did not allow for competence build-up among the
staff. So far, they could not afford the support for the customising of
standard applications to meet their specific needs.
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A female, elderly owner of another small painting shop in a small
coastal village reported that her business was doing fairly well with
computers. She used a standard PC/Windows system for administra
tive routines along with an electronic cash register. Her shop had ac
quired hardware and software from an ICT supplier in the region, and
the support, often by phone, was sufficient for their needs.
A local dealer
A. Snowmobile and MC dealer is an independent company with
five employees. It sells and repairs snowmobiles from one particular
supplier. The company was established four years ago, and has been
using ICT for about 2 years. Its main ICT system is used for order
entry and inventory control, and can be considered a branch specific
system. However, it was initially incomplete and had several bugs.
The small, non-local software house failed to finish the development
work, and a new ICT consultant took over. The system is still not in use;
instead the staff use fax while waiting for more reliable versions to be
installed.
In addition, they bought a standard PC network from a local ICT
company, to be used for administrative routines. This system is func
tioning well, but the application areas it is currently used for are lim
ited. Accounting, for example, is not managed by the system. They
have received useful help for running the standard systems from the
local ICT company, but the snowmobile supplier provides virtually no
assistance.
Quite another story was told by a car dealer. The dealer applies a
centrally maintained system for order entry, inventory control and other
logistic functions. This system is provided by the main supplier (the
car importer) and is running smoothly. In addition, the dealer has a
standard PC Windows network for most administrative work and sales
support, also provided by the importer.
The case of North Cape Fish
North Cape Fish was a fishing plant in a small, coastal community
close to the Barents Sea. The situation in the fishing industries in the
1980s was difficult, characterised by great uncertainty in the delivery
of raw fish. The level of technology in the production processes was in
general inadequate, resulting in low utilisation of the fish resources.

Shaping innovative users

263

Moreover, the routines for financial control functioned poorly. The
ICT programme provided support for investment in ICT. Its aims were
to improve the effectiveness and quality in the production processes
and in particular to improve management routines. An economic analy
sis, carried out by an external consultant, formed the basis for the ICT
implementations, which were initiated in 1991.
Organisation. The staff had initially very limited ICT competence.
One IS officer was hired for the project. Due to problems in the imple
mentation work, the time schedule became tight. Small resources had
been allocated for training and preparing changes in work routines.
Management did not involve itself to a satisfactory degree, so that the
required organisational changes were not taken seriously. Specifically,
data collecting routines were reported to be inadequate, resulting in
data of poor quality.
The technical solution was a PC network along with a standard
office package, and in addition a system for material flow and produc
tion management. This included a pay-roll system which, in the case
of the fishing industry, is rather complicated. The system, being a tradespecific solution, was developed by a software house. The system had
satisfactory functionality and user interface. However, as the first ver
sions that were installed turned out to be unstable with several bugs its
implementation was delayed considerably.
The local infrastructure was of no real help, in that there was no
local ICT supplier or relevant competence available for support or ex
change of experience. Vendor support was basically adequate, but was
limited by the long distances and the difficulty of travel.
The acquisition and implementation process included drawing
up the requirement specifications and development work. To some de
gree, this was carried out in dialogue with the users. The project con
tributed some positive achievements, such as improved administrative
routines and increased effectiveness in daily operations. The delays in
the implementation, however, caused several problems. The tight time
tables, that did not allow for proper training and planning for organi
sation change, were particularly difficult to work to. Because the data
gathered was of poor quality, the production control system did not work
as well as expected, and management control proved to be inadequate.
While it would be unfair to say that the project was a complete
failure, it was certainly no real success either, at least when viewed
from a short term perspective. The problems were attributed to defi
ciencies in the technical solutions. This was compounded by the ab-
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sence of locally available persons with the relevant technical compe
tence to deal with the problems. The major weaknesses were to be
found in the organisation itself, and in that there was no adequate sup
port available locally. The company was closed down during the win
ter 1996. One major reason was poor economic control, partly due to
inadequate data collection routines.
The Tourist Hotel
The tourist hotel is a small independent enterprise located in a
small inland community. It had no ICT system in 1990. A general study
of the enterprise was carried out, which concluded that an investment
in ICT was feasible. The requirements were defined before the techni
cal solution was acquired and installed.
The organisation had no ICT system or any ICT experience prior
to the implementation. However, the manager, who was newly ap
pointed, had received a higher education that included some ICT
courses, and he had a special interest in ICT. The vendor, in close
dialogue with the manager, adapted the system to the local environ
ment. The manager took the responsibility for planning and organisa
tional changes. Adaptations to the various work routines were made in
a stepwise manner, allowing for learning to take place.
The technical solution was a PC network with a standard frontend software package for hotels, including a booking system and a
system for the restaurant. The functionality and flexibility of the sys
tem was satisfactory, and the operations caused no major problems.
The internal network has since been extended to include other cooper
ating firms in the community. The system has not, so far, been linked
to any nation-wide booking or marketing network. Although local sup
port was virtually absent, sufficient assistance was provided by the
vendor, located in Oslo.
The implementation was quite successful. A standard, but ad
equate solution was implemented without any serious problems and
the availability of ICT competence in the organisation could compen
sate for the weak local infrastructure. The ambitions, in terms of project
objectives, were at a realistic level. The outcome was satisfactory, with
significant benefits both in terms of increased quality of the service
and enhanced effectiveness. Management operations became more ef
ficient, indicating that data collecting routines were satisfactory. The way
organisational changes were managed allowed for learning to take place.
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The female manager of another small hotel also manages fairly
well with a standard PC/Windows network, including a specific hotel
booking and management system. This system was acquired from a
centrally located software house in cooperation with a local ICT sup
plier. The local supplier provides assistance both in technical mainte
nance and "first aid" in the use of the booking system. Problems that
are not handled by the local ICT supplier are usually solved by the
software house through "telesupport'. ICT usage is on a modest level,
but the hotel manager felt fairly happy with the situation, although a
number of possible improvements were pointed out.
The local consultant engineer
P. RI is another independent local company. It has 13 employees.
Three are in administration, while the remainder are engineers. Typi
cal work is planning and project management, design of technical in
stallations and quality assurance. ICT is used extensively in all types of
work.
The technical solutions are modem PC-networks and CAD work
stations, configured with fairly advanced peripheral equipment (plot
ters, printers, digitising board etc.), and software packages for various
purposes. The software packages are advanced, though standard, and
designed for the specific applications. In the past, they had experi
enced a number of problems with some software packages, causing
delays in accomplishing tasks. For this reason, internal quality assur
ance now includes monitoring ICT equipment and has become an im
portant part of all routines.
Organisation. The staff consist of rather experienced users who
have used ICT for many years. Daily operation and minor mainte
nance work are taken care of by the staff. More substantial updates
and maintenance support are mostly provided by non-local ICT ven
dors. Staff members do not, however, undertake any development work
themselves. The ICT usage is an integrated part of their daily work,
including cooperation with customers and subcontractors. Local sup
port is not critical for normal routines.
Today, the company benefits greatly from the use of ICT, as the
quality of the systems is of decisive importance for the success of the
company. The company, which is totally dependent on a high quality
ICT solution, has learned to survive in an environment with a rela-
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tively weak infrastructure. Company strategy is to use fairly advanced,
well-proven hardware and software, and make sure that the staff can
deal with daily problems.
A similar pattern was evident from visits to local electrical instal
lation firms. These have developed a high level of ICT competence
and use their ICT skills to give them a competitive advantage, at least
in a rural environment.
Organisational implementation of IS in public administration
FLID5 is a major system development and organisational transfor
mation project in the Norwegian Revenue Authority, an organisation
with offices in each of the 435 municipalities in Norway (Sørgaard
1994). The history of the project spans more than ten years, and has
involved several distinct phases of planning, pilot projects and system
implementations at central, regional and local levels.
The technical solution is based on centrally developed UNIX sys
tems, installed in each office, which are integrated in a nation-wide
network providing access to central databases. The implementations
inthe local offices had been planned in detail. The operational proce
dures are standardised, such that all the 270 smaller tax offices have
almost identical installations. This makes it easier to have centralised
user support, which reduces the need for computer operations at local
tax offices. The local tax offices do not use the local community infra
structure except for standard telecommunications services.
Organisational implementation. In its initial stages, the project
was technologically oriented, aiming at the modernisation or the tech
nical infrastructure and the provision of modem tools to all employ
ees. Today, the FLID is a strategic element in the overall business strat
egy, and is strongly integrated in the management of the whole organi
sation. The primary goal is to increase the quality of tax assessment
work, and to reallocate the use of resources through new management
and reporting principles. Much emphasis has been placed on develop
ing competence at every level in the organisation. Some local offices
have complained that staff training had been somewhat limited, as were

FLID is the Norwegian acronym for "National Register and Tax Office, Intro
duction of Data Processing".
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the resources allocated for local organisational adaptation. The lack of
local infrastructure has not, in general, caused significant problems
for this project, mainly because the central organisation had govern
ment backing.
The outcome of this large project was largely as predicted, in that
improvements were made in work quality and effectiveness.6 The gen
eral conclusion is that the project proved to be a success and that its
history, including a shift from technological orientation to organisa
tional orientation with strong management involvement shows that
learning has taken place at higher levels in the organisation. However,
seen from the perspective of the local offices, this project did not al
low for local adaptation. The corresponding learning processes had
been impeded.
A somewhat similar case was a local office of a nationwide bank
and assurance company. It used centrally developed and maintained
corporation systems in service production and administrative routines.
It made use of few, if any, services from local ICT suppliers.

6 Discussion
The primary intention of this study was to describe both successes
and failures of ICT implementations as seen from the perspective of
small local organisations. A full analysis of all the factors that may
affect the diffusion and adoption of ICT in rural areas was beyond the
scope of the study. We deliberately selected a wide range of enter
prises, of various sizes, ownership, trade membership, interorganisational structures and so forth, aiming at variety and differences rather
than similarities.
Our overall goal was to provide insight to the following questions:
(1) Which organisational factors are critical for accomplishing an
ICT implementation i.e. what factors are decisive to whether we will
see an acceptable implementation or not?

6

More detailed studies show significant differences in achievement between of
fices, depending on various factors (Størgaard 1994).
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(2) What minimum requirements should the local infrastructure of a
rural area satisfy to be capable of supporting ICT implementation and
use?
(3) Is it possible to define the 'appropriate technology' for a given
organisation i.e. a technical solution with a functionality, usability and
other characteristics appropriate to the specific needs?
We found that about 93% of the enterprises in the survey had some
type of computer facilities, and that all used ICT in primary business
operations, but not necessarily in administrative routines. These find
ings show that Norwegian rural areas are quite heavily computerised,
and that carrying out daily routines is heavily dependent upon ICT. In
our sample, the average length of ICT experience was about 6 years,
but rather few enterprises had a person with formal ICT competence.
This varied, depending on organisation size and type.
Contingencies in ICT implementations
However, despite the many differences, the results of our study
indicate that there are interesting patterns of how small, rural firms
manage with new technology, and different trajectories in the diffu
sion and adoption of ICT. From our analysis it seems fruitful to distin
guish between four different classes or categories of enterprises ac
cording to the way they acquire and implement ICT.
(1) Independent, very small enterprises. Their fields of coop
eration are usually voluntary, and are with suppliers and/or loosely
coupled value chains of other firms. The enterprises are characterised
by a low degree of formalisation and have limited ICT experience.
The acquire standard PC-based systems, standard application pack
ages and generally available trade-specific systems. Often, their in
volvement in adapting or tailoring the systems is low. They have to
rely on external support, either directly from the local supplier or from
a distant source using telecommunications. Typical examples of such
firms can be found in the retail trade, among small scale production com
panies and among service providers. ICT is not a competitive weapon, at
least so far.
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(2) Independent, small enterprises which have gained substantial ICT experience. Typically, they have implemented their second
or third generation system, and their various software packages are
becoming more integrated. Some of their applications are being tai
lored to met specific business needs, even as a competitive advantage.
They acquire new systems based on well-defined requirements. They
still benefit from exchange ofinformation and experience within trade
organisations. Local ICT suppliers are of limited help in providing
software and development work. Typical examples are electrical in
stallers, engineering firms and more advanced manufacturers.
(3) Enterprises having close links to suppliers or importers etc.
and members of chains. Their ICT systems are linked to central sys
tems and software is often provided by the central organisation. Still,
their application systems used in shop floor operations and adminis
tration may not be integrated. Internal ICT competence is low. The
acquisition and implementation of at least part of their ICT systems is
influenced, or even controlled, by central decisions. They are less de
pendent on local support, but will usually purchase items of hardware
and software locally, and ask for local support within selected areas.
(4) The branch offices of centrally located corporations. Their
ICT systems are to a large extent integrated into a nationwide net
work, and local offices run identical application systems. Virtually all
hardware and software is acquired and implemented as part of a cor
porate strategy. The firms are not well integrated into the local economy.
These approximate categories should not be understood as static
pictures. All four groups will increase their ICT experiences and capabi
lities to acquire and integrate more advanced systems. However, their strat
egies for doing so are different and they need different types of support.
The small, independent and low-competence enterprise needs help
in the acquisition and standard implementation work, including basic
customisation of standard software. They also need assistance for es
tablishing operational routines and basic "trouble shooting". They rely
on external support, which may be based on telecommunications.
The more experienced and sophisticated ICT user need access to
more advanced ICT support, primarily for the modification and tailor
ing of software systems to specific needs, and to integrate separate
systems into more homogenous systems.
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Minimum requirement to the technical solution
Our findings indicated that the functionality and user-friendliness
of the technical solution as delivered by the vendor is the most impor
tant factor. Standard software or 'trade specific systems' are acquired
most commonly. This can be easily explained in that the capabilities
for adapting the application in small businesses are very limited. Support
for this type of work is usually not available from local ICT suppliers.
Tailorability seems, at the outset, to be of less importance. How
ever, several of the enterprises experienced that when purchasing stand
ard systems, the software package was "too large" or "was not easily
adapted to the organisation". One business manager claimed, "The
system gave more information that we needed" or, "..we were not able
to utilise the full potential of the system" (Christensen 1993). Others
claimed that the real needs related to the ICT system were not ana
lysed sufficiently before the acquisition of the ICT system.
We will claim that whereas functionality and user-friendliness are
most important in the initial phases, tailorability increases in impor
tance as the level of user competence increases. We may then define
the appropriateness7 of the technical solution as the degree to which
the solution fulfils the requirements related to functionality, flexibility
and usability, such that it fits the level of competence and maturity
related to ICT in the organisation.
Risk factors - critical internal factors
The important and sometimes main goal is, in most cases, to im
prove quality in production or service provision and to reduce costs by
improving efficiency in administrative routines. In most of the enter
prises studied, the acquisition of a particular ICT solution had not been
determined by technical requirement. The ability of the internal or
ganisation to manage the integration of the ICT solutions into the or
ganisation was evidently an important, and often decisive, factor. Many
reported that implementation required more time and resources than
predicted, and that internal training and learning were not given suffi
cient attention. The availability of a high level of ICT competence
seemed to be less critical where the organisation had selected an ap
propriate technical solution.
7

This term is derived from the term "appropriate technology", which is found in
litterature on rural development.
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Lack of support from the local infrastructure
It was interesting to note that many of the organisations seemed to
manage without significant support from the local infrastructure, given
that the technical solutions were appropriate. Information and help
from remote ICT consultants or from cooperating business partners
was adequate. Similarly, there were many cases where local assist
ance, were it available, would have compensated for low internal ICT
competence, and lack of available support clearly hampered the effi
cient use of ICT.

7 Conclusions
First of all, this study shows that ICT has been extensively imple
mented and adopted across all sectors and branches in Norway, such
that ICT now has become an indispensable tool in all parts of the
economy, even in very small communities. This is primarily not the
effect of public ICT policies. It is rather resulting from the growth in
the rural economies in Norway in general.
The diffusion of ICT in rural enterprises has predominately been
demand-driven: the goals were reasonably well defined, but did not
always correspond to clearly outlined requirements for the ICT solu
tions. The large majority of the enterprises purchase and implement
standard or well-proven technical solutions. If adequate software and
support is not available locally, they have to rely heavily on trade spe
cific systems or software provided by the main supplier. The most
reliable sources of information were trade organisations, competitors
or cooperating companies.
Not surprisingly, we found that a high level of ICT competence is
not the most critical factor in managing with ICT. The ability of the
manager to understand and accept the changes in the organisation that
are necessary to reap a benefit from the new technology, and the moti
vation and resources for accomplishing such changes, seem to be of
greater importance. Strong internal technical skill and competence alone
do not guarantee the success of IS implementations (e.g. Prekumar &
King 1994).
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Defining user-specific requirements for the technical solution, and
identifying a solution that is realistic and manageable in the rural con
text, are critically important points. Time is very often a critical factor,
along with sufficient resources that allow for organisational learning,
including user involvement.
Our findings provide evidence that the contingency relationship
model presented in this study is worth further examination; that the
degree of organisational dependence is a decisive factor for the type of
ICT diffusion that take place. We identified quite different patterns of
technology diffusion among rural enterprises, and correspondingly dif
ferent needs for assistance and support. These needs should be addressed
seriously by ICT suppliers and by educational and R&D institutions.

8 References
et al. (1986): Professional systemutvikling, Teknisk Forlag
a/s, København.

ANDERSEN

C. (1992): On Organisational Learning,
bridge Mass.

ARGYRIS

B.W. (1976): Software Engineering.
Computers, Vol. C-25 (12), Dec. 1976

BOEHM

Blackwell, Cam

IEEE Transactions on

BOEHM B.W. (1989): A Spiral Model for Software Development and
Enhancement, in: IEEE Computer, May 1988
BUNKER D.J., MACGREGOR R.C. (1995): User participation and the
successful computerisation of the business environment, in: Kautz et
al. (eds.) Proc. from First IFIP 8.6 WC, Diffusion and Adoption of IT,
NR, Oslo, ISBN 82-539-0398-7

CHRISTENSEN R. (1993): Informasjonsteknologi
Sluttrapport. FINNUT, Vadsø

i

Finnmark,

CRAGG P., KING M. (1993): Small Firm Computing, Motivators and
Inhibitors, MIS Quarterly, March 1993
DAHLBOM

Blackwell

B.,

MATHIASSEN

L. (1993): Computers in Context, Basil

Shaping innovative users

273

DELONE W. H. ( 1988): Determinants of success for computer usage in
small businesses, MIS Quarterly, March 88, 55-61

FINNE H. (1991): Dette viste vifra før sa disponenten, (in Norwegian),
IFIM/ORAL, SUM Report 91-03, Trondheim
FRIEDMAN L., MØNSTED M. (1989): Small Enterprises Coping with
the Challenge of IT, in Borum and Hull
GEORGE J., IACONE S., KLING R. (1994): How do office workers learn
about computing?, Information Technology and People 6 (4), 249-269
GROSS P. H., GINZBERG M.J. (1984): Barriers to the adoption of application software packages, Objectives, Solutions 4, 211-226

GUNTON T. (1989): Infrastructure, Building A Framework for Corporate Information Handling, Prentice Hall In
HEIKKILÄ J., SAARINEN T., SAAKSJARVI M. (1991): Success of software
packages in small businesses: an exploratory study, European Journal
ofinformation Systems 1 (3), 159-169

P.A., KRAEMER H. ( 1993): Low Tech, Innovations Resurveying
The Basic Meaning of Innovations, Management Decisions, 31/3,4-7

HERBIG

A. (1995a): Rural development through diffusion of Information Technology, Scandinavian Journal ofinformation Systems, 7(1),
Aalborg

JANSEN

JANSEN A. (1995b): Informasjonsteknologi
som vekstfaktor
utkantstrøk?, Report to Finnmark County, Vadsø

i

J., JUNGE P. ( 1995): Risk Management Approach, A Socio-Technical Analysis, Aalborg University, Aalborg
JENSEN

(1989): Managing Information Systems, Jossey-Bass Inc., San Francisco
KRAEMER, KING, DUNKLE, LANE

KWON T.H., ZMUD R.W. (1987): Unifying the Fragmented Models of
Information Systems Implementations, in: Boland and Hirscheim (eds.):
Critical Issues in: Information Systems Research, Wiley and Son, New

York

LUCAS H.C., WALTON E.J., GINZBERG M.J. (1988): Implementing packaged software, MIS Quarterly, 537-549

LEES J.D. (1987): Successful development of small businesses information systems, Journal of Systems Management, September 1987,
32-39

274

Making the Global Village Local?

Lind M.R., ZMUD R.W., FISCHER W A . (1989): Microcomputer adoption - the impact of organisational size and structure, Information and
Management, 16, 157-162
LUCAS H.C. (1981): The key to successful Information Systems, Co
lombia University Press, New York
MILLER J. ( 1989) : Information system effectiveness in fit between business needs and system capabilities, in: proceedings of the 1 Oth. int.
Conference on Information Systems, Boston, Mass., Dec. 4-6., Pp 273288
MØNSTED M. (1989): Small Enterprises Coping with the Challenge of
IT, in: Borum and Hull Khristensen (eds.), Technological Innovations
and Organisational Change, Copenhagen Business School, Copenha
gen, ISBN 87-7034-252-0

R.L. ( 1979) : Managing the crisis in Data Processing, Harward
Business review (57:2), pp 115-126

NOLAN

OECD (1989): IT and Growth Opportunities, ICCP, 19, Paris
PITT L., WATSON R., KAVAN C. (1995): Service Quality: A Measure of
Information Systems Effectiveness, MIS Quarterly, June 1995
PREKUMAR G., King, WR. (1994): Organisational Characteristsics and
Information Systems Planning: An Empirical Study, Information Sys
tem Research, 5 (2)

REMØE S.E. (1989): Industrieli Fornyelse og Teknologi-overføring:
Et sammendrag av evaluering av NTNF's program for spredning av
DAKJDAP og industri-roboter, ØF-notat, 02.0282.00, Hamar
E. (1983): Diffusion ofinnovations, The Free Press, New York,
3 rd edition
ROGERS

ROGERS E. (1995): Diffusion of innovations, The Free Press, New York,
4lh edition
STORGAARD K. (1994): Organisational Implementation of IS in The
Norwegian Revenue Authority: A Case Study, in: Kerola (ed.): Pro
ceedings of the 17th. Iris, University of Oulo

THONG J.Y.L., YAP C S . (1995): An IT adoption model for small businesses, in: Kautz et al (eds.): Proceedings from First IFIP 8.6 WG
Diffusion and Adoption of IT, Conference Notebook NR, Oslo. ISBN
82-539-0398-7

Shaping innovative users

275

H., RØNNINGSBAKK Β. (1993): Teknologioverføring på norsk
(in Norwegian) in: Lorentzen et al. (1993): Teknologiutvikling og re
gional forandring AKF Forlaget, Copenhagen
TORVATN

VERYARD R. (1995): IT Implementation or Delivery? Thought on As
similation, Accommodation and Maturity, in: Kauts et al. (eds.) (1995):
Proceedings from First IFIP 8.6 WG Diffusion and Adoption of IT,
Conference Notebook Oct. 1995, NR, Oslo, ISBN 8253903987

276

Making the Global Village Local?

APPENDIX I : Selected data from the survey
of 42 enterprises
~>

Table 1: ORGANISATION:

Í

Type of enterprise (n=42)
Manufacturing
Sale of goods
Sale of services

14%
62%
24%

Degree of org. dependence (n=42)
Independent and no cooperation
Voluntary cooperation
Attached to supplier/ importer/ etc.
Branch office of corporation

43%
17%
21%
19%

Degree of organisational dependence
Level of competence
of ICT person
!

Independent

Dependent

SUM

No specific education

73%

25%

64%

Vocational training

23%

31%

24%

4%

44%

12%

43%

30%

38%

1-3 years

27%

13%

21%

4-6 years

35%

30%

33%

7+ years

38%

57%

46%

College or university
education
No of women as
ICT-persons
ICT experience (in years)
(Mean: 6.3)
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Table II: TECHNOLOGY:
Number of PCs/terminals
Number of applications

Median =4
Median =4
Degree of organisational dependence

Type of main computer
solutions (n=39)

Independent Dependent

PCs
PC network
Link to central IS

SUM

40%
43%
17%

13%
6%
81%

28%
33%
39%

58%
58%
58%
71%
21%
25%

46%
93%
93%
87%
60%
6%

54%
72%
72%
77%
36%
15%

81%
9%
1%
10%

39%
16%
37%
8%

60%
12%
19%
9%

Application area
of ICT (n=39)
Production of goods/
provision of services
Acquisition/ logistics
Sales/offers
Accounting, payroll etc.
Financial planning/MIS
Communication
Type of software
Standard/trade spec.
Provided by supplier
Corporate solution
Own development
Type of software:
Application Area

-

Standard/trade Provided b¡f Corporate Own de
spec software supplier
solution velopment

Prod, goods/
services

35%

25°/

20%

20%

Acquisition/logistics

52%

25°/

15%

7%

Sales/offers

61%

16°/

18%

7%

Accounting,
payroll etc.

86%

0°/

10%

6%

Financial
plannings/MIS

57%

0°/

36%

7%
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Table III: Experience with local Community Infrastructun
l·

>

Degree of organizational dependence
■

Acquired hardware locally
Yes, everything
Some
No

Independence Link supplier TOTAL
25%
50%
25%

20%
20%
60%

23%
38%
38%

83%

21%

56%

5%
11%
0%

7%
29%
37%

6%
19%
19%

Need for local support
No
Yes, and satisfied
Yes, but inadequate

12%
38%
50%

33%
40%
27%

18%
39%
41%

Modification/Tailoring of
software (n=32)
Yes, minor
No
Yes, substantial

36%
59%
5%

50%
31%
14%

43%
49%
8%

Why not purchased locally
Hardware/software
not available
Lack of competence
Provided through supplier
Support from corporation
or chain

J
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Table IV: Acquisition and Implementation Process:

Organisational dependence
Inde
Depen Total
pendent dent
Most important grounds (n=39)
Cost savings/management
Efficiency
Improve quality of goods/services
Logistics
Adapt to corporate
or supplier strategy
General communication

67%
92%
58%
29%

100%
53%
53%
80%

80%
74%
56%
49%

17%
21%

54%
40%

31%
31%

30%

93%

56%

43%
39%
61%
43%

50%
31%
25%
13%

46%
38%
46%
31%

100%
65%
52%
30%
17%
14%

100%
69%
19%
13%
25%
20%

100%
68%
38%
23%
22%
15%

Success of installation (N=37)
No/minor problems
Substantial technical problems
Inadequate software

61%
39%
47%

75%
25%
31%

67%
30%
41%

Suffered from lack of
ICT competence
No/minor
Substantial, but manageable
Severe, did not manage

40%
43%
16%

57%
35%
8%

47%
40%
13%

Perceived problem in
organisational adaptation
No/minor
Some, but managed
Lack of time & resources

28%
40%
32%

35%
43%
22%

31%
41%
28%

Main source of information
Supplier or corporation
Internal requirement
specifications
Trade organisation
Offers from local ICT vendor
Cooperating/competing firms
Most important requirement
Functionality
User-friendliness
Local vendor/support
Costs
Technical quality
Tailorability

PART 4
EPILOGUE

THE END OF REGIONS?

by Hans-Peter Meier-Dallach, cultur prospectiv, Zurich

1 Preliminary remark
An important purpose of the Cost A4 project "Social Shaping of
Telematics and Rural Development" was to create and enlarge the net
work of the three partners and of their scientific contexts involving the
larger international network and decision makers in Denmark, Nor
way and Switzerland. For this reason the international conferences
and workshops took place in peripheral regions of the three countries,
i. e. the meeting in the Canton of Valais in Switzerland (November
1994) to prepare the first workshop in Zurich (May 1995), in Alta in
the North of Norway (November 1995) and on the Island of Bornholm
in Denmark (May 1996). During the discussions an exchange ofinfor
mation concerning the problems of regional development and practi
cal experiments with Telematics between science and actors from the
regions contributed to the discussions.This article summarises the main
results of discussions, suggestions and recommendations which were
elaborated during the project. It serves as an epilogue to the assump
tions and discussions, which are available in more detail in the articles
before and in the conference reports (1,11,111).
At the beginning of the project during the years 93-94 we could
not foresee the rapid changes caused by the new wave ofinformation,
communication and multimedia technologies (ICT): fast diffusion of
the Internet, the World-Wide-Web and deregulation of state supported
telecompanies. So the project continued in a climate of uncertainties,
and expectations as well as fears that the peripheries will stay before
a new era. The question was, whether the previous evaluations of ef-
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fects of Telematics on regional development are still valid. Or should
they be scrutinised because the recent innovations could change rela
tions, assessments or strategies in a radical way? The discussions be
came more forwardly oriented, open-ended and more contradictory.
The question of explanatory power inherent in the classic centre/pe
riphery approach and of strategic responses from the region was raised.
The epilogue aims to give a strategic answer to the question mark after
the title "the end of regions".

2 The classic triad "region", "development",
"new technologies"
As a general frame of reference for our discussions the triad of
region, development and new technologies (ICT) was used. Literature
in sociology and in regional sciences contains a broad range of differ
ent meanings of the three terms. However, concepts in science overes
timate the homogeneity of facts and situations. So the experience in
the three nations and different places compared made evidence of the
variations of the phenomenon "peripheral region". For this reason it
was exciting to discuss the triad in remote areas, taking place in coun
try-specific regions, where national differences became visible.
Figure 1: The triad between "region", "development" and
"new technologies":

peripheral
region

new techno
logies/ICT

development

Epilogue: The End of Regions?
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Peripheral region: We started the preparation of workshops in the
region of Goms in the Canton of Valais, a periphery, typical of Swiss
Alpine rural settlements. Here, valleys are like texts of small villages
concentrated around a holy place, the churches, representing strong
and highly integrated communities. The residential experts presented
their region as a context and space with a strong identity and traditions
and with a feeling of playing a role as an actor facing the future devel
opments. The meanings of region are shaped by people's feelings and
identifications with communities and the region. It is a typical Swiss
pattern of what we call abstractly a peripheral region.
The contrast to a typical Norwegian periphery such as Alta looks
like, is quite impressive. The skyline of the Norwegian peripheral re
gion fits with a modern picture of a global village. An airport serves as
a connection to the small centres of the region and simultaneously to
the centres of the South of Norway. The holy places, churches, remain
alone within a big and dispersed agglomeration. The continuity and
identity of the region was interrupted by Second World War
destructions. While in Swiss peripheries you find buildings of five
hundred years ago, in Alta the settlements look like a suburban skyline
- contrasted by carvings going back to the Stone Age.
Bornholm, an island of Denmark, contrasts radically with the places
in Switzerland as well as in Norway. Villages and small towns build a
small world seeming to be more than a region. The fishing industry
predominates and supports an industry equipped with modern tech
nologies. Bornholm offers a double life: an attractive tourist place dur
ing summer, it contrasts as a solitary island during the winter time or
periods of rough weather.
Such experiences suggest that the concept of peripheral region is a
sociological construct imposed on real situations. The question is how
to compare peripheries if there is not a universal concept of regions.
This was an essential problem starting from the beginning of the project
in 1994. The qualitative approach to a concrete place and region can
not be replaced by a statistically defined typology of regions covering
all regional units often European countries1. The meanings of a uni-

Storgaard (part II) summarises the experiences from EU-projects like BIRDS
and ORA covering more countries. Empirical typologies describing
intercommunal and/or interregional cleavages within nations seem to be more
valid (Meier-Dallach, Nef 1987).
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versal term in sociology are much more particular than we assume in
theories and in books. When we try to understand these meanings in
reading documents, interviewing people and listening to the practi
tioners of the region, one conclusion becomes obvious: We need "pri
vate knowledge"2 from the people in the places in order to know what
is objectively and/or statistically relevant for a region.
The first stone in the triad, the concept of region, looked like a
stone break. But, the variety of regions can be assigned between two
polar types, regions representing "holy spaces" on the one side, and
spaces building "contingent places" on the other. In the latter the loca
tion of people, enterprises or actors separates from traditions and iden
tifications, but is motivated by utilities and commodities. This type of
environment seems to be more profiled in Denmark, while in Norway
and mainly in Switzerland the peripheries seem to have more in com
mon with the type "holy space". Here, historical traditions and re
gional identities are more important.
Development: Is the second term more consistent? Our discus
sions resulted in more complex variations than expected. One path of
development could be called the "user's paradise", that means "de
velopment" as the best satisfaction of individuals using new technolo
gies with success on a place (Figure 2). This development is an indi
vidualistic path because the region does not strengthen a common vi
sion of development. It is quite interesting that this model of develop
ment fits the situation in a country, where the cleavages between cen
tres and peripheries, towns and villages are levelled out. The scenario
of "paradise" is linked with a user-oriented philosophy, which can be
characterised by individual utilities and needs, explaining the success
or non-success of ICT technologies in everyday life. This individualistic

"Private knowledge" is a term (Storgaard, part III) for a special type of knowl
edge exchanged between actors and scientists in dialogue research, that is a quali
tative approach in evaluation, which involves the actors from the beginning of
research into the process.
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approach was in contrast with the contextual one. While the user ap
proach emphasised the micro-sphere of individual needs, the latter
concentrated on group interests and developmental processes on the
macro-level of collective actors, municipalities and regions3.
Figure 2: Scenarios of development, man-machine and
regional identity:
holy space

-^-

contingent place

peripheral
region
user's paradise

pc versus man

- upward mobility
pc-like man

-ICT
man-like pc

develop
ment

core facilities
- nostalgic niches

man versus pc

ecological future

Upward-mobility: In Norway as in Switzerland the regions seem
to play the role of actors with collective identity, reinforcing common
interests for upward mobility. This traditional understanding of devel
opment as status achievement along the national division of welfare
indicators like income, transport, social security and modern, i. e.
Telematic services is more resistant in countries having strong regional

See Storgaard (part II), Moser (report II), Hetland (part II) representing user
approach and Gloor (part III) or Jansen (report I/III) as examples of contextual
approaches. The individual or user oriented approach is correlated with the sce
nario .modern One World', where there is not a contradiction between collec
tive, i. e. contextual or regional interest and individual utility. It is evident that
the use of computers is empirically linked with a more individualistic attitude to
the self and environment: Meier-Dallach 1995a/b.
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traditions and having implemented policy instruments for the promo
tion of peripheral regions. New technologies reshape the old problem
of power implied by centre/periphery relations. The image of periph
eries struggling against centres is still valid.
Are there alternative paths? Case studies in Switzerland made evi
dent that in peripheral regions of the Alps visions against the onedirectional upward mobility are emerging. The options among resi
dents support the ecological path to the future. The idea of an expan
sive development is displaced by the vision of a sustainable equilibrium.
The option preserving the core-facilities and core-sectors of the re
gion, i.e. agriculture, tourism, handicraft, is favoured by majorities
against the high-tech-options. The revival of previous production ways
for touristic attraction, the nostalgic orientation, is not a real alterna
tive remaining an option for small niches. The preferences of rural
population with respect to technologies confirm that the core-tech
niques are the most positively evaluated ones, while the nostalgic "old"
techniques as well as the high-tech are judged more negatively, not cor
responding to a real life perspective within the region (Gloor, part ΠΙ).
MAN-COMPUTER: This discussion points to a third focus, the
question of how the new wave of innovations is changing the relations
between man and machine. There is a trend to exclude dissidents from
the evaluations who are adherents of this attitude
PC VERSUS MAN: Groups of non-users maintaining this atti
tude are becoming minorities even in peripheral regions. But still there
are "value-conservative" groups and elites maintaining such attitudes.
The main argument supporting this negative attitude is the abolition of
traditional working places caused by the implementation of comput
ers. There is empirical evidence that local rivalries in peripheries are
still latent or becoming manifest. Local rivalries are considered as es
sential factors deciding the success or non-success of the diffusion of
new technologies (Storgaard, part II). It is evident that the experiment
introducing an ICT in a peripheral region needs a coalition of modernisers among local elites which excludes critics or non-modern groups.
In the case of non-success the latter become the winners. The diffu
sion of technologies shows interesting dynamics of relations between
elites and resident people (Meier-Dallach, report I).
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PC-LIKE MAN: The technological innovations of the last two
years favour a shift towards a higher state of symbiosis (and harmony!)
between man and computers. The shift from the I (information) to the
C (communication) is weakening disharmonie or antagonistic attitudes.
The machine is a computer with a face socialising man to communi
cate. But, the relation pc-like man still means an asymmetric one, since
the machine imposes the rules on man. The harmony is not perfect and
disharmonie relations disturb the symbiosis; man has to read complex
handbooks, to learn machine-like languages and codes; man is the sol
dier dominated by the command power. This experience is typical in a
peripheral situation where the face is much more a "hyperface" cre
ated in the centres. In peripheries for instance, "double loop learning"
is a necessary condition to find the best applications. But this kind of
learning is difficult because the systems are produced in centres and
peripheral organisations do not have at their disposal facilities to adapt
the applications to their real need. (Jansen, part III).
MAN-LIKE PC: The "hyperface" becomes an interface for com
munications, reflections and exchanges in a world wide range. The
user's paradise is motivated by a harmonic relation between things
and man, technology and nature. Opposing this harmonic relation
Simmel ( 1983) was one of the first modem sociologists to forecast the
deep conflict between things and man within culture. The tragedy of
culture generated by the self dynamics of things (die objektive Kultur)
dominating the world of ideas, feelings, emotions (die subjektive
Kultur) will never end. ICT is stimulating the new dream, i. e. a dream
of the most harmonic relation between the culture of machines and
human culture in history.
The relations between man and technologies are an old-fashioned
objective in sociology and the philosophy of technologies. In German
philosophy Cassirer (1996) analysed the relation between the self dy
namics of technology developments and the transformation of cultural
forms. In former debates on the relation between human sphere and
technical world two competing trends can be discerned. The relations
between human being and technical things remain discontinuous al
though they influence each other intensively. Others forecast an in
creasing continuity between the two hemispheres. In times of a tech
nological revolution this attitude of continuity is favoured and pushed,
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for instance, in advertising agencies or in policy. The pictorial as well
as the verbal symbolisation articulates the two spheres as one. Conti
nuity is the predominant way articulating the relation between ma
chines and man, techniques and culture.
It is not astonishing that today this imagery is like a "lyric of con
tinuity" present also in science: the evolution from the machine as a
dictator to an interface situation andfinallyto a face-to-face playground
looks like a transition from a technical artefact to a human-like actor.
Even face-to-face communication seems embedded into the texts join
ing individuals with systems. "Surfing" through the waves of the
Internet, "doing a session" with the machine - we could enlarge the
treasury of metaphors indicating the increasing trend to fuse modem
ICT with qualities of the human being.
MAN VERSUS PC: In fact, the new wave of information and
Telematic technologies is a shift from primitive man-machine systems
to very sophisticated inter-face interactions (Moser, report II). But does
the domestication of new technologies really create continuous har
monic relations? Is there any chance for a new kind of radical oppo
sition and/or an attitude favouring more and more the "human face" as
the new predominant value? There are reasons for this opposite atti
tude: new technologies favour the illusion of continuity. Human be
ings will communicate face-to-face, the more the inflation of informa
tion, of interfaces without or with faces increases. It seems quite clear
that there is a strong need for face-to-face contacts in order to prepare
and to make substantial decisions. Telematics may help to replace "rou
tine contacts" but it does not substitute the "decisional contacts".
(Rangosch-du Moulin, report I). Strategic information is exchanged
within direct physical face-to-face situations in concrete places, situa
tions and is expressed by rituals. The greater the sea of files and flows
of data and information the more important become the islands and
the silent zones. The analogy to the paradoxical trend in leisure time is
evident. The more accessible a space, the less attractive it will be for
qualitative tourism.
The quantity of available information and data is misleading to
harmonic metaphors, which favour the continuity between man and
machines, things and culture. But, human world, languages for instance,
are based on discontinuity. A landscape or a picture is a form and not
an amalgamation of sets and flows ofinformation. A machine is not a
text, but a processor of sets of data and in the bad case an endless
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agglomeration of files instead of a treasury of well formed texts. We
should reflect more critically on how relations between human sphere
and technical world are represented in advertising, theorising or in
popular perception and consciousness. The potential for a new critical
period of "man versus pc" is not or only seldom used in technologyassessments.
What is more important is a methodology involving this forgotten
attitude. One possible way starts from a micro-perspective, i. e. the
detection of the dissident users. Hence, the user is seen to behave oth
erwise than a passive element in machine-man relations. Experiments
show that individuals use new technologies adopting diverse styles.
The loyal users contrast to the ambiguous users and to the free riders.
But last but not least there are groups rejecting ICT. Further discus
sions should go more deeply into the behaviour of these different user
groups and personalities. Implementing new technologies on the basis
of a mechanistic concept of user and innovations is failing. Hetland
emphasised the user as an active element causing a variety of 'inscripts'
into technologies (report II). The swimmers against the tide could be
better partners in evaluating ICT experiments than the conformists or
people fascinated by new technologies.
Simmel (1918) could be translated into the modem debate: human
beings are unique insofar as they swim against the tide of events and
chaotic nature. Man dams up the stream until he finds a form: a land
scape instead of chaotic nature, an individual ethic instead of a formal
law, a subjective culture instead of cultural things, texts instead of
amalgamations, knowledge instead of data flows, an image instead of
a code, "a private and living theory instead of a general and systematic
one", that is a culture.

3 The creation of tele-space
Telematics may help to solve problems in remote areas or to com
pensate for the disadvantages implied by long distances. The best ex
ample is Telemedicine in Finnmark (Haga, report II). Some individu
als or sectors like tourism (tele-reservations) may profit from compu
ter or network facilities and can compensate for advantages, which are
available only in the centres (Marcussen, Manniche, report III). Surely
the listing of such benefits looks like success. But the principal judg
ment will not be changed, i. e. the application of new technologies,
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Telematics and computers, succeeded more as a push ideology than as a
real factor for development in peripheral areas. Although the fact that some
groups may profit from participating individually in the user's paradise,
strong evidence is missing that the implementation of computers and/
or Telematics is an autonomous and relevant factor inducing develop
ment. Even the opposite result predominates in people's minds, i. e.
losing the jobs and/or becoming more dependent from outside.
Is this negative conclusion explained by the fact that the evalua
tions in the three countries Denmark, Norway and Switzerland do not
justify representative conclusions? The discussions on Bornholm in
cluded the results of EU-wide comparative studies. Millard (report
III) summarised the EU-experience on "Telematics and regional de
velopment in rural areas" as falsification of myths such as "Telematics
is causally related to regional development"; "works as a decentralis
ing force"; "does substitute transport".
But looking to the future the further question is not yet answered.
The EU-evaluation work and the conclusions from our regional case
studies and experiments are based on the first generation of ICT-innovations in peripheral regions, i. e. the implementation of computers
and "primitive" forms of telecommunication (for instance teletext).
Since 96 until today the second generation of technologies like the
Internet, the World Wide Web, has been diffusing into the peripheral
regions and facilitating new experiments. An example of this second
generation is the experiment of telemarketing in the region of Bodensee,
Switzerland (Zimmermann, part III). This second wave of innovations
could radically change the assessments derived from monitoring the
(non-)effects of the former generation of technologies in peripheral
regions. We are not yet able to evaluate and to decide whether such
new experiments will support the flop hypothesis or if the push and
pull hypothesis (report I) will be confirmed, because the technologies
of the second wave of innovations have direct impacts on regional
development.
Far from science fiction, we reflected on the triad also in a forward
perspective of coming ICT innovations, which will favour the
délocalisation of activities on a global scale (Galland 1995). For in
stance, one of the central questions is, whether higher generations of
ICT will finish the traditional meaning of region. Certainly the discus-
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sions are not yet closed. Since the beginning of the nineties a serial of
"ends" have been added to the well known "end of ideology" stated by
Bell in the seventies. The end of history became a popular metaphor
symbolising the victory of the neo-liberal market over planning and
socialist utopias. Faced with the second generation of radical innova
tions such as the Internet, the World Wide Web and of their coming
applications the techno-centric vision is fascinating the world. The
invention of new technologies and their diffusion crossing the borders
are accepted as one of the main triggers, ending the two-world-order
separating West and East. Why should this "teleology" not abolish the
traditional understanding of region?
Therefore, we start from the contradictory thesis that traditional
regions become transformed into tele-spaces, which are constructed
from outside. The former regions living its own life and defined from
inside will, maybe symbolically, survive in museums. The image por
larising between underdeveloped and developed, rural and urban was
essential for discerning peripheries from centres, regions from towns.
Looking forward we can go a step further, assuming that even centres
will be more and more delocalised. The tele-towns would complete
the scenario. If "tele" is substituted for "virtual", we are close to sci
ence fiction: the traditional region is a virtual construction, where ihe
space and the time relations can be changed, recombined and merged.
In this virtual paradise all points in space and time of the former re
gion are contingent, i. e. a space of freedom for choice.
Even without such speculations, the arguments placing a question
mark behind the traditional meaning of region are well known. Re
gional centres are more accessible from the outside than from the in
side. They are clusters of points, defined by accessibilitiesfrom out
side and no longer entities, based on common borders, identities and
traditions. The nerves connecting these clusters are .multinational
enterprises, mainly the shareholders as the actors whoidecide the most
lucrative line. The power to define a region as a profit unit favoured
against others is located in the shareholders' competence. The stake
holders are the romantics protecting their firms in:terms of contextual
resources, regional labour skills or social and cultural benefits for a
region. Regions are conservative constructs, symbols of a backward
mentality replaced by a new image of space. This will be an endless
text of physical things such as connecting roads, houses, supermar-
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kets, and/or of electronic signs, channels and data highways. The holy
places and events are preserved in museums, where the "romantic"
image of the region, its landscape, groups and heroes are exposed to
tourists.
Is there any vision of development from inside that is possible
within this imagery of social space? There is evidence that the devel
opment within the triad has radically changed. The new image of space
works subversively within the image of time, i. e. the way in which
individual and social time is shaped. Regions have to comply with the
same time provider ("Zeitgeber") defining what "just in time" means
on a global level. The all-accessibility in space favours more and more
simultaneous relations between actors, activities and situations. Re
gions no longer have the freedom and /or right to non-simultaneous
behaviour. The tele-space loses autonomy in organising time. This work
is done outside, far from regional places and actors.
The tele-space can be described as a cluster of points, but not as an
actor with an identity and capacity to decide on future paths of re
gional development, space and time. It is comparable to an informa
tion package, domesticated and standardised like cars on a highway.
The region is no longer able to play the role of a dissident user, inven
tor and maker of its own history and/or development. - Surely this
kind of forecasting is an intellectual experiment, but we can show that
the residents of regions live with fears and hopes, which can be used
as soft indicators of how they will react to coming trends.
Conforming or resisting?
Switzerland has like Norway a deeply rooted tradition of regions
and of policy instruments for regional development. So here we ex
pect resistance to the tele-space. Let us take a look at people's evalua
tion in the Alpine periphery of Switzerland. In fact, Swiss people pre
serve strong images of regions and of their life history. In a recent
empirical study in ten municipalities in the Alps (Kt. Bern, Nidwalden,
Uri and Valais) people participated in a survey that analysed, how they
perceive the past, present and future of their home region in demo
graphic, economic, political and cultural terms4. The results can be
summarised as follows:

Source: Hohermuth et al. (1996) and Meier-Dallach et al. (1996).
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• Looking back to their childhood, people in Swiss Alpine periph
ery feel they have had a strongly crystallised and coloured regional
entity in demographic, economic terms as well as in politics and cul
ture. But looking to the present and future only in two of the ten mu
nicipalities this nostalgic picture, i. e. the region as a "crystal", is still
predominant.
• In seven out often municipalities the image of economic periph
ery is the first ranking item, where the present situation and the future
expectations are concerned. The population estimates the economic
development quite realistically against the background of the economic
crisis and of the threat to work places in the mountain regions.
• If we look to the demographic dynamics of region, once again
another image of regional development predominates: people feel trans
formed from a crystallised, strongly integrated community, into a "sand
bank" of newcomers, commuters and tourists losing their identity more
and more. Seven of ten communities expect this picture to be domi
nant in the future.
How do people respond to this situation? The study included meas
urements of value orientations with respect to how to cope with present
problems:
• A majority in all municipalities favoured traditional values for
economic coping with the crisis and the peripheral situation. The sec
tors of tourism, small industry and agriculture have to be promoted.
New technologies, computer or Telematic are nearly nonexistent where
people's preferences are concerned. People feel like stake holders of
the region in opposition to new economies and technologies, which
are seen as risks for their status.
• Eight of ten municipalities are also traditionally oriented with
regard to demographic trends. Autonomy and self management such
as coping with problems are better than importing expert power and
people from outside. Once again the "region" seems to remain a self
conscious actor mobilising its own resources.
• Innovative orientations coexist with these two rather tradition
ally oriented options. In eight of the ten municipalities the positive
attitudes to scientific innovations and experiments, new technologies
and/or new actors and experts from outside become more important
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than traditional value-orientations. There is a contradiction; open
mindedness with regard to general values contrasts with more tradi
tionally oriented attitudes, where the economic and demographic real
ity of the region is concerned.
The imagery of space, of the region and of time concerning develop
ment in Swiss Alpine peripheries can be described as shown in figure 3.
People's memory preserves a strong image of the region as a "crys
tal", a community with identities rooted in the past; the present is not
a situation to "develop", but a self evident state guaranteed by the
continuity of the past. Mainly in the sixties the image of the region and
of development changed. The feeling of being poor was redefined as
challenge for upward mobility and as a drive to develop from a pe
riphery to a more developed region. The present was no longer the
acceptance of the past, but challenged by the future, i. e. a paradise of
modern development.
The results summarised above can be interpreted as a backlash to
the feeling of an economic periphery in recent time. Simultaneously a
new important negative image is obvious in the popular mind. The
image of the "sandbank" arises as a fear, predominant in most munici
palities. This image comes close to what was characterised at the be
ginning: as a transformation from a region with an identity to a cluster
of points, from self governed to imported patterns of development.
How can this contradictory merging of different images be managed?
The post-modem imagery is a response that is trying to create a
third image. Mainly in touristic areas the post modern reconstruction
leads to a merging of past-elements and/or imaginations of the future
with the present. There are examples that illustrate this new type of
imagery mainly in advertising. The menu cards in hotels use museal
symbols. Old words of the local language advance to becoming the
label for a modem tele-service. Is there any alternative to post modem
patchwork?
Some observations tend towards pessimism because peripheries
are dependent on a restricted supply of goods in exchange relations.
Tourist peripheries, for instance, have only nature, the landscape and
the "aura" of a living past. Landscapes are their own productive re
source serving as reservoirs, i. e. spaces for tourist and leisure market;
museums and wildemess can be offered here more attractively than in
centres; as closed as the traditions in peripheral regions may seem,
they have to be as open with regard to the coming potentials, demands

Figure 3: Images of region and models of time:
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and needs from the centres. Therefore, it is not astonishing, that pe
ripheral regions are invaded by ethnographers and simultaneously by
the makers and designers of modem landscapes. While the first collect
the artifacts of the traditional past, the latter explore the feasibility of
attractive landscapes including - McDonald's like - traditions and at
tractions with "future appeal", i. e. imaginations of new life styles.
Empirical observations suggest that this image is far from being
successful in the population. Mainly in view of scarcity and economic
depression this imagery becomes an obsolete patchwork. The stake
holders of the region can hardly be integrated into the touristic enter
tainment. Critical attitudes against tourism among people in munici
palities with a high level of touristic land use indicate the resistance.
Do they signalise the emergence of new forms of regional develop
ment and what role will ICT-innovations play in this beginning?

4 The dark holes in networks and the empower
ment of peripheral regions
The literature describes a broad range of discussions concerning
negative or positive impacts of ICT on man, regional environments
and culture based mainly on experiments of the first generation of
innovations. But there are some paradoxical trends indicating that the
essential problem of ICT innovations and of the informational society
has not yet been found and defined. Latent feelings of losing control
over decisions come up even though more information and commu
nications are available. The feeling of powerlessness is increasing while
the capacities to be informed have never been as great before. People
euphorically participate in world wide communication, but the trust in
the capacity to influence the stream of events is decreasing even in
governments.
The discussion of centre-periphery gaps was always linked with
the question of power. The evaluation concentrates the critical argu
ments on dangers like loneliness, loss of integration, individualism
caused by ICT instead of the power question. The nerves of networks
are dark holes, where actors disappear, when the final decisions re
quire those "decisional contacts" which cannot be substituted by an
electronic message.
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In tele-space the transparency of the "who" and "where" decides
"what" disappears. Although it is evident that somebody decides some
thing somewhere "just in time", the use of time, the line between points
in tele-space remains the strategic secret or becomes anonymous. The
final decisions are hidden and invisible. ICT produces a lot of infor
mation with one exception - power and important decisions remain in
the darkness.
There are trends that illustrate the disappearance of knowledge
about power:
• The multinational firms are clusters of transnational points and
lines joining an enormous potential to prepare the final decisions; a lot
ofinformation is produced and exchangedfromdifferent sources around
the world. The management culture seems to be pluralistic. But the
final decision, the real power, is less visible compared with the classic
enterprise. Decisions are prepared within the network, but the final
decision, the powerful act, is hidden in zones of the networks not vis
ible and not communicated.
• In most countries governments are losing their control of deci
sions in the sectors of the economy, social security, health, education,
mass-media and information. This trend means a disempowerment of
former legitimised authorities, actors, institutions and channels of ar
ticulation, protests and decisions. The decreasing visibility of the
"nerves of government" is felt as increasing powerlessness. Govern
ments try to regain their authority by participating in pluralist net
works built by the private sector of big firms. The G7 or the WTO
network is a good example of these mixed structures. But, the problem
is that the actors of the governments at the end of a conference play
the role of representatives, but not of the final decisions which have
been worked out before in the dark zones of networks.
• People feel the increased powerlessness of governments and
democratic institutions. But the erosion of political power is not per
ceived as a concentration of power in the economic sector. The final
decisions in the dark zones of mixed networks are not communicable
because they are hidden mainly for regions on the way to tele-space.
This is the dark hole in the informational society, which as a multi
plicity of mixed networks seems to be a paradise of pluralism and
democracy favoured by ICT.
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From powerlessness to empowerment of regions
What does this mean for the regions? Surely in regard to coming
ICT facilities we have to reconsider the triad as a frame for evaluating
technologies (figure 1/2). The disempowerment of regions to a type of
tele-space is a trend which could be more rapidly accelerated by the
coming innovations than imagined. The triad becomes a monad, where
the dark zones of networks are the centres of power. There is a circle;
decisions about technologies must take place within these dark zones
of the networks.
The region is traditionally defined as a space of proximities and
not as a space of points and lines connected from outside, a tele-space.
It relies on the principle of proximity, i. e. of neighbourhood. The trans
formation of the region from a space of proximities to a tele-space
means disempowerment of the region as an actor with its own identity.
This process may be positively experienced by the adherents of users'
paradise, but a catastrophe for those groups wishing for an alternative
development for their region.
Figure 4: The triad as a monad: dark holes in the networks:
empowerment
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How can a region react to this transformation? A strategy to intro
duce the most promising innovations of ICT as soon and as completely
as possible is not the first thing to produce. Not does a listing of natu
ral, economic and cultural resources merit priority. Crucial is the out
look to the actual state of disempowerment. The decisive questions to
be answered are:
• How is the region constructed within the networks of the exter
nal actors, i. e. firms, organisations, state authorities?
• How can the dark holes be found in the networks, i. e. the final
decision-makers outside of the region?
• How do the regional authorities and leaders participate in these
networks, rather symbolically or really?
• Do they exert some influence within these networks?
• How do the residents perceive and judge the local decision mak
ers, are they legitimated by the local population?
The best instrument to assess the local situation is to start from the
perceptions, fears, hopes and visions at the bottom. People have a feel
ing of disempowerment as illustrated before by empirical data. Thereby
the popular expert power has the advantage that the answers reflect
their concrete concerns in the region. Disempowerment of the region
is felt as a situation in every day life, for example:
• The loss of work places has been the most pressing concern for
five years and the best experience that does mean a dark hole in the
modem mix of networks. For this reason unemployment is less pro
claimed and more tolerated than before, because the responsible ac
tors decide anonymously and are unknown.
• Although the peripheries profit from land reserves, they become,
for instance during weekends, invaded by thousands of people; the
environment is even more under pressure during weekends than in
urban areas. The construction of regions as market areas is prepared in
marketing business of centres.
• The landscapes are increasingly used, i. e. the most substantial
supply for tourists will be more and more scarce. The scarcer it gets,
the more decision power is activated in the networks composed of a
mixture of business, politics and local delegates. The need for a hole
for taking final decision is strengthened.
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In the period of modernisation, of a drive to develop from periph
ery to a more favourable welfare state, one condition was fulfilled: a
majority was confident of being able solve problems by reforms planned
and implemented by the state. Hopes for collective actions of redistri
bution and finding new equilibria between rich and poor regions were
broadly accepted. This contract between peripheries and centres is to
day threatened by the loss of control of the state agencies, which goes
hand in hand with the deregulation of economic relations. But last but
not least, the dark holes in the international networks diminish the
trust in measures taken by the central state.
The answer to the increased powerlessness of peripheral regions is the
empowerment of the peripheral region. We propose a plan of six steps:
(1) Bottom up: more than in previous periods regionalism should
start with an approach and mobilisation from below. The sources of
discontent are not as previously big ideologies about developments,
but pragmatically and problem-oriented activities organised on the level
of micro-politics5.
(2) "Time-work" instead of network: The region should learn to
speak about the time perspectives, i. e. the past, present and future, in
its own terms. The pressure exerted by concrete problems requires
people to concentrate on the present situations, needs and interests.
This picture of the present is in opposition to the post-modem imagery
and will also change the outlook to the future.
(3) Visions for development: the empowerment of regions should
begin with the visions and needs of people. Is it the users' paradise,
the vision to hold the status on the base of core-facilities or an alterna
tive, ecological or nostalgic option?
(4) Public goals and measures: these visions of regional future
stimulate a public debate and consensus meetings to look for the se
lection of goals and measures.
The EU-evaluations compared peripheries in highly developed countries with
such things in less developed countries of the European South (Millard, report
III). The conclusion was that some elements of the top down approach are mean
ingful and efficient in the peripheries of the European South, while in the more
highly developed countries the bottom up strategies are the most adequate. We
found rather an opposite outlook in analysing bottom up experiments in the Third
World. In different countries there are successful projects starting from a bottom
up approach, mainly in big cities of the Third World, where evidently electronic
networks are absent (Ch. P. Casparis/ et al. 1996).
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(5) Network of one's own resources: in further steps the regional
resources, communities, organisations, institutions, actors, groups or
neighbourhoods are mobilised for realising selected measures.
(6) Technology assessment; ICT innovations are assessed as tools
for realising the measures and reaching the goals.
Dialogue research: It is quite obvious that the strategy of empow
erment of regions demands a redefinition of scientific expert power,
which is - in a common approach - located in the parts of mixed net
works preparing final decisions. The scientific experts must find their
role outside of these networks. The approach called "dialogue research"
(Storgaard part III) is recommended following the principle that knowl
edge in evaluations results from an interaction between people who
are able to transform their general knowledge into, forms of private
knowledge. The people and actors of the region are the first system of
experts formulating and translating problems into a private language
of regional culture. The scientific experts are trained to leam this lan
guage and to translate the systematic knowledge into it. So a common
understanding during the dialogues preparing research and communi
cating the results favours the effectiveness of experiments and actions.
The empowerment of regions demands a new approach and style of
science and evaluation activities.
The last priority for the innovations of ICT in this six-step guide
line may be surprising. It originates for two reasons, first, from the
fact that empowerment for a region is the best strategy to enable peo
ple to find and see their own problems before adopting a tool to solve
them. "Your problem at the beginning" is the successful principle for
regions. The telemedicine project of Alta (Norway) remains an exam
ple of how asymmetric and one-sided adoptions of new technologies
can be actively influenced (Haga, report II). Telemedicine seems to
meet not only the primary needs of people but also to favour double
learning, i. e. to avoid the cascade pattern in diffusion of innovations.
Finally, the hidden power within the modem macro-networks is
partially produced by ICT innovations. So peripheral regions are suc
cessful in longer terms, if they are able to find and mobilise their own
power resources. This means building up and strengthening a local
coalition for a common future, i. e. the network making the global one
local. Therefore it is much better to live with dark holes in the neigh
bourhood than to fall into the endless precipice of global networks.
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