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ACTION VERSUS ANALYSIS.
MAKING SENSE OF TECHNOLOGY STUDIES IN NORWAY'

1. A whiter shade of pale? Some methodoelogical remarks

To write about the Norwegian reception and adaption of the perspective of
"social shaping of technology" raises several important and troublesome
concerns. First, the concept of "social shaping" lends itself to flexible
interpretations because there is no unanimous definition of it. Thus, the article
has to work out a definition of the concept that is fruitful as a tool to analyse the
Norwegian situation. Second, and as a consequence of this, the writing is an
exercise of discursive power to decide what is inside and what is outside this
research field. Even "technology studies" is not a readily defined discursive field
in the Norwegian context; it has to be constructed. To write about it is to try to
give it a history, a sociology and a philosophy. Third, what is to be gained by the
writing exercise? Should it be an informative narration about previous and
ongoing research, or should one fake evaluative stances? Or, is the point to make
sense of the mess by looking for developments, controversies, centres of gravity
or by imposing some theoretical perspective that supposedly is capable of making
order? Fourth, from which position is one aliowed to write about one's own field
of research?

Since the reader probably has asked these and similar questions even
before this booklet was opened, both parties to the text should be aware of the
difficulties. Anyhow, the general idea is to write an account of technology
studies in Norway that informs about research that has been carried out and about
some of the research communities that are active in the field. At the same time,

IThis article is part of the COST project "Social shaping of technology" which has initiated a
comparative effort to make national reports on the state of this kind of research in the participating
counties. The article will be printed in the collection Similar concerns, different siyles? European
Approaches to the Social Shaping of Technology (eds. T Cronberg & K H Serensen, Brissel, DG
XII, 1995). In writing this overview, I have to a great extent made use of the work of my
collaborators Thomas Dahl, Stig Kvaal, and @yvind Thomassen on Norwegian philosophy of
technology (Dahl 1994), Norwegian history of technology (Thomassen 1994) and on the efforts
of the Roval Norwegian Council for Industrial and Scientific Research to support social studies of
technology (Kvaal 1994). The work has been supported by a grant from the Norwegian Research
Council, Programme on Information Technology and Society.




I wish to present some thoughts about possible characteristics of the Norwegian
efforts. Research fields like technology studies always have a local and an
international flavour. Researchers address problems that preferably may meet
with local as well as international interest, and they grapple with the problems
using local as well as international interpretative resources. In particular, living
in a small country makes you more conscious of these dualities. A British or
French case may make implicit claims of universality, while a Norwegian or
Belgian one is always taken to be indicative of particular regional processes.

The "natural” way of writing up a study of a research field is to do an
internal history, mapping out the emergence, diffusion and synthesis of different
ideas and problemsets. However, according to the standards of the STS field, this
should be taken to be no less than an expression of the original sin. The second
pitfall is of course the external history, trying for example to make Norwegian
technology studies into a typical outcome of Scandinavian social democracy. On
* the other hand, to write a proper constructivist account turned out to be too
demanding in terms of double entendres and tongues-in-cheeks. Anyway, the
story is of course coloured by the point of observation of the author who has
played his part.

A few more disclaimers might be added. This article is not an inventory of
all relevant Norwegian research. Although it would have been a manageable
exercise to produce a commented bibliography of Norwegian efforts, to me it
appeared tiresome to write as well as to read. Instead, 1 wanted to make an
overview that could serve as a basis of making sense of Norwegian studies of
technology. How has the field been constructed, with what resources, and
through which controversies? Is there any reason why non-Norwegians should
bother with Norwegian research in this field?

To make this task reasonable, I have chosen to take a middle road in the
issue of how to define the object of study. Even if the study of technology has
been on the margins of Norwegian social science and humanities, a pretty large
number of people from various disciplines has on occasion touched upon the
theme. 1 have mainly chosen to include sustained efforts in my story, leaving
some single stunts in the shelves of the libraries.

Also, in Norway as in most other countries, there are research efforts that
primarily intend to give guidance to the development of technology strategies on
the firm level. Since I feel that the raison d'étre of technology studies is to
provide a critical discourse, I have chosen not to include this literature.

The story is based on two main sources. One consists of the written output
of technology studies research: books, articles, reports, and papers. The other is
planning documents, annual reports, evaluations, etc. that have been produced
to provide funding or to guide institutional developments in the field. The
resources for the study did not allow for the interviews and the more detailed
archival work needed to give the story more flesh and blood.




A field in search of a history usually finds a pre-history. So could also have
been the case for Norwegian technology studies. As Jon Elster (1982) has
pointed out, the clergyman and social scientist Eilert Sundt contributed a nice,
well-crafted and full-blown evolutionary account of innovation in the building
of small boats in his article on Nerdlandsbéden. However, we should resist the
urge for a long history. While there are some forefathers who wrote what could
be considered as technology studics, they did not have any offspring.

Consequently, technology studies in Norway is proposed to be of quite
recent origin. In fact, the story could have been started around 1980. However,
a very late starting point might lead to a certain blindness to the impacts of some
enduring traditions which have affected technology studies in important ways.
We need to make a somewhat broader assessment to identify some of the
contingencies that have shaped our field.

2. The post-war reconstruction of Norway: Building technology, shaping
society

In 1971 the Norwegian iron and metal workers' union initiated a research project
that was to study the consequences of the introduction of new computer systems
in Norwegian industry. The study grew out of a worry that the union might be
side-stepped by the development and implementation of new technology. "To
avoid impairment of the position of employees, it is necessary that the trade
union movement ... builds a stronghold of knowledge at least comparable to that
available to cmployers. (..) We have to train our members and their
representatives, and we have to make use of the reservoir of knowledge to be
found in research institutes and by consultants”" (Nygaard 1980). .

To some extent, this study signals a change of mood in the labour
movement in Norway towards technology. In the reconstruction period of the
Norwegian economy, from 1945 to 1960, the main concern was to establish
affluence and welfare. New technology was a means to achieve economic
growth, but of limited importance compared to labour and capital. Nevertheless,
the labour movement -- including the social democratic party -- had a positive
attitude towards science and technology. In fact, fractions of the social
democratic party were among the most important supporters of political
initiatives to promote the development and implementation of new technology
(Kvaal 1991).

The golden 1960s confirmed the belief in science and technology as pillars
of progress. The students’ movement, the first seeds of environmental
consciousness, the war in Vietnam, and the struggle against Norwegian
membership in the European Union coincided to signify a change in the
ideological climate. The Norwegian labour movement became more concerned




with the quality of working life, rather than being singularly focused on wages
and employment rights (Serensen 1984a, b).

Consequently, when Norway entered the 1970s, the attitude towards
technology had changed to become more critical. The ground was prepared for
a critical discourse on technology. Intellectuals, reading Marcuse and other works
of the Frankfurt school, later Braverman (1974) etc., in principle provided an
available resource of cultural pessimism and critique of technology. Still, no
Norwegian parallel to Jaques Ellul rose to public presence.

In fact, the fate of the study initiated by the Norwegian iron and metal
workers' union indicates the strength of a different undercurrent in Norwegian
culture. In the words of the researchers contracted to do the study, they suddenly
 became aware that their work appeared irrelevant to shop stewards and union
representatives. "But we were not able to make the representatives see any direct
Tink between our research plans and what they could do concretely the union,
locally, regionally, and nationally. There was no connection between research
and the options of action" (Nygaard 1980). To communicate, the researchers
found that they had to develop an action-oriented research strategy. They had to
find out what representatives needed to know in order to be able to bargain about
new technology. The "iron and metal study" was transformed into a programme
of union participation in the development and implementation of new technology;
from a pessimistic statement of the future, to a plan of action. Technological
determinism was rejected, not as a result of analysis, but as a matter of principle.
New technology should not mean that workers lost their ability to influence
industnal relations.

Thus, the belief in technology as progress was not replaced by a pessimistic
concern about technological shaping of social relations, but rather by an
ambiguity: A wish to retain the progressive aspects of technology, its effects as
a force of production, while observing the necessity to act to shape new
technologies. This does not mean that technological determinism is not important
in Norwegian culture as a figure of speech, but rather that Norwegian studies of
technology came out of a belief in the potential for human action to make a
difference. To observe the strength of this intellectual tradition, we should go yet
a few years further back in history to study the so-called Norwegian Industrial
Democracy programme and the establishment of a Norwegian school of socio-
technical analysis.

3. The socio-technical legacy

When Einar Thorsrud was able to persuade the Norwegian Federation of Labour
Unions (LO) and The Norwegian Employers Association (NAF) to make a joint
venture of supporting his Industrial Democracy Programme (JDP) in 1962, he
initiated a research effort that claimed to be concerned with the interrelationship




between social and technical elements of work. The IDP was established to put
into practise some of the ideas developed at the Tavistock Institute of Social
Relations in London about "joint optimalization" of the social and technical
systems as a way to produce real industrial democracy and, by inference,
strengthen democratic participation in arenas outside the workplace.

From 1962 onwards, a series of field experiments were undertaken to
implement partly self-managed groups in a few Norwegian companies. These
experiments were supported by the National Federation of Trade Unions as well
as the Norwegian Employers' Association. Technology was considered to be an
important part of the experiments, although no one intended to introduce new
technologies during the experiments. Rather, technology was considered to be a
contingency of industrial democracy. The important issue was how to exploit the
technical slack that could be found at the shop floor (Emery & Thorsrud 1969,
1976).

In many overviews of technology and work, the sociotechnical tradition is
left out (see e.g. Allen 1992). This may result from the fact that it does not easily
fit into the controversies dominating this discourse: Upgrading versus degrading,
alienation versus freedom. Sociotechnical theory also represented a partial break
away from technological determinism. The basic idea was to reshape workplace
organisation by changing technical as well as social conditions. The organisation
of work was not a singular outcome of workplace technology, even if the analysis
of tasks -- central to the sociotechnical approach -- was subsumed to an analysis
of production technology.

The IDP thus gave an important contribution to maintaining and developing
a concern for workers' participation to make them able to influence their
conditions of work, and to argue the primacy of action over analysis. While the
Norwegian technology studies field presently has an ambiguous relationship to
these values, they form an important part of the discourse and contributing to a
pressure to retain "political relevance” as a prime criteria of quality.

There has been a long-standing controversy over the IDP and the
sociotechnical legacy. What was achieved through the field experiments? Have
there been any lasting impacts in the companies taking part in the programme?
(Gulowsen 1975, Elden 1979, Serensen 1980, Gustavsen & Hunnius 1981,
Moxnes 1981). In the most positive views, it is argued that the IDP paved the
way for the legal working life reforms of the late 1970s, including the Agreement
on participation.

Finar Thorsrud started his work with the IDP in Trondheim, at the Institute
for social research in industry  (/FIM) which was established in 1959. When
he left IFIM in the mid-1960s and moved to the Work Research Institute (4/7)
in Oslo, [FIM still continued to work on the IDP. Slowly, the profile of the
institute changed, and through the 1970s it transformed its sociotechnical legacy.
Also AFI, which became a sociotechnical stronghold under the leadership of
Einar Thorsrud, has changed its profile considerably since the mid 1970s. It is




now much less concerned with technology, and their research strategies have
changed (Flden 1979). A major part of their current activities has been
organisational development, based on concepts like dialogue and learning
(Gustavsen 1992).

The transformations at IFIM were more consequential to technology
studies in Norway. The changes were spurred by several important influences.
In the aftermath of the student revolt, the IDP and the sociotechnical tradition
were harshly criticised as a subtle strategy to exploit workers and to sidestep the
power bases of trade unions. Marxist oriented approaches from Germany (e.g.
Kern and Schumarm 1970, Medner 1975, Negt 1968) and from the US and Great
Britain (e.g. Braverman 1974, Friedman 1977) made a considerable impact.
Slowly, feminism also made headway into Norwegian worklife research. In
addition, the work of Kristen Nygaard with the Norwegian iron and metal
workers' union provided much inspiration, in Norway as well as in Denmark and
Sweden. It paved the way for the idea of doing research work only for unions,
not the traditional two-party arrangements of the sociotechnical tradition.

In the decade 1975-1985, IFIM became a kind of greenhouse of an
interesting and fruitful blend of approaches to technology and working life. The
sociotechnical tradition was confronted with different marxist interpretation of
industrial sociology as well as with growing concerns for women's situation and
the research needs of trade unions. The common concern was workplace reform
and workers’ participation in technical and organizational change (see Elden et
al. 1982, Rasmussen et al. 1990). A closer reading would trace the emergence of
at least four different, if overlapping, approaches:

* A critical appreciation of sociotechnical theory to develop ideas of

participatory research (e.g. Elden 1982, 1986; Elden et al. 1980)

* A blend of Anglo-American and German industrial sociology to analyse
technology and work in Norwegian industry (e.g. Nylehn & Skorstad
1982, Rasmussen 1984, Skorstad 1993) or to study participation (e.g.
Levin 1981).

* The development of a workshop-based method to help workers analyse
and learn about their own conditions, based on an interpretation of Negt
(1968) (Rasmussen & Finne 1982) _

* A comprehensive effort to study women and technology, not only in
industrial settings, but also office automation, electronic homeworkers,
female engincers, and housework (e.g. Lie & Rasmussen 1983, Lie
1985, Kvande 1982, 1984, Lie et al. 1987, see also Berg & Lie 1995).

Somewhat formulaic, we could say that the sociotechnical approach of the IDP
was mainly concerned with influencing the social shaping of technological
impacts. In the transformations occurring at IFIM, the agenda also included the
analysis of how technological impacts were socially shaped and an emerging
interest in the social shaping of technology. What happened was a move so-to-
speak upwards, from only analysing the impact world to also studying
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development and design. In the new IFIM studies, technology was perceived as
a tool of management and of patriarchy to subsume workers and women under
a managerial, respectively patriarchal, logic. But how did technology get the
ability to mediate social control? Under what circumstances could technology be
shaped to have different impacts?

The interest in these issues was inspired by the seminal work of David
- Noble (1979, 1983) on numerically controlled machinery. Noble produced the
first detailed account to indicate how social interests were so-to-speak embodied
in a new technology. His analysis suggested that the traditional sociotechnical
interventions came too late. Capitalist technology would have capitalist impacts,
independent of the way tasks were organised. It should be emphasized that
‘Noble's impact primarily was to inspire people to study R&D and design. Also,
it is in many ways appropriate that the best "counterexample” to Noble's rather
politcally determinist account came from Norway. Hikon With Andersen (1988)
provided us with a study of Norwegian development of NC-technology where
scientists worked together with skilled workers, not management, to develop a
technology that came to be used in US naval yards.

Noble's NC-study influenced the emerging technology studies community
in Norway at a time when working life rescarch in Norway enjoyed quite
generous funding. A few years later, a substantial part of this funding had gone,
forcing working life researchers of the applied social sciences to reorient
themselves. The hot topic of the mid-1980s was not quality of working life, but
management of innovation (see section 6).

There is an obvious irony in the fact that when working life researchers
became more concerned with the social shaping of technology, they also
experienced economic pressure to move their analytical focus to design and
innovation. However, this move did not mean an easy opportunity to develop a
more solid position regarding social shaping of technology. The practical interest
in innovation was not how innovations were shaped, but rather how innovations
could be made more successfully. Thus, the IFIM greenhouse met with
difficulties in providing a stable environment in which technology studies could
be developed.

Also, there were competing research communities. The Norwegian
computing centre, where Kristen Nygaard had been employed, continued to do
work with trade unions, to some extent in colloboration with IFIM (e.g. Elden et
al. 1980). They also worked on organisational aspects of computers and on
computers and employment (Fossum 1982, Nord 1983).

The "Multi-disciplinary group for the study of work and society" (4HS)
at the University of Bergen hosted a different trajectory out of post-Braverman
industrial sociology. To some extent, they followed the international trend in
labour process analysis, moving into increasingly detailed empirical analysis of
shop-floor politics. For example, there was a substantial output of historical
studies of industrial companies and local unions (e.g. Olsen 1984, Jossang 1987)




as well as of the engineering profession and the introduction of taylorism in
Norway (e.g. Ialvorsen 1984, Michelsen 1989, Halvorsen 1993).

However, the important characteristic of the AHS group was their emerging
(and sustained) interest in comparative analysis of industrial organisation and
industrial relations. The main source of inspiration was the comparatively
oriented perspective of the so-called LEST-group that criticised the traditional
universalistic assumptions of organisation theory. Observed comparative
differences in the structuring of organisations generated an interest in the impact
of the so-called societal dimension of work organisation and the relationship
between technology and work (Maurice et al 1980, Rose 1985).

In particular, AHS began to study the impact of the educational system
upon working life relations. They started with a focus on engineers (Halvorsen
1984, 1994) but also included the analysis of industrial training, technical
education, skills and the social construction of skilled workers (Sakslind 1990,
Korsnes 1990). Technology came to play an ambiguous role. It was important as
a stage for social processes, but in most cases it remained in the background of
the AHS analyses. For example, their interest in studying engineers was primarily
to analyse their role as managers rather than their construction of technology.
Thus, their focal point was the politics of work rather than the politics of
technology (Halvorsen et al. 1988).

However, the strong emphasis on historically informed analysis in the AHS
group was indicative of a more general trend in the development of technology
studies in Norway. In November 1981, the Forum for history of technology was
established to support the development of historical studies of technological
change in Norway. The Forum provided an arena not only for historians
interested in technology, but also for engineers and social scientists. Also people
from IFIM and AHS participated in this organisation. The broad engagement
made the Forum into an important springboard for technology studies in general,
not just history of technology.

4, Economic history meets engineers and social historians: The shaping of
Norwegian history of technology’

It is not surprising that engineers are interested in the history of technology.
Much of the early work in this field was done by this profession rather than by
historians. When history of technology emerged as a concept in Norway in the
late 1970s, however, it quickly became an arena of professional struggle. One
distinguished engineer, Helmer Dahl, came at a late stage in his career to initiate
a course in the history of technology at the Norwegian Institute of Technology,
he wrote a textbook on the topic (Dahl 1984), and otherwise stimulated interest

>This section is mainly based on Thomassen (1994).




in the topic in the Norwegian Engineers Association (N/F) as well as in the Royal
Norwegian Research Council for Science and Industrial Research (NTNF). NIF
helped to start the Forum for History of Technology and remained for several
years its most important sponsor.

From 1978-1980, the journal of NIF, Teknisk Ukeblad ("Technology
Weekly") published an exchange about history of technology. What was its topic,
and who should do it? Was it best practised by historically interested engineers
or by technically interested historians? (Thomassen 1994:14ff). The exchange
was indicative of the different aims of the field. History of technology could
educate the public as well as the engineering profession about the importance of
technology and engincers to modern society, but it could also provide a basis for
analysis the social shaping of technology as well as social impacts of
technological change.

The people participating in the first yearly meetings of the Forum of the
history of technology witnessed several interesting controversies about how the
field should be developed. In addition to the exchanges between historians and
engineers, there were debates about push and pull, external versus internal
approaches, about economic versus social history of technology, and about
innovations versus impacts of technology as the object of study (see e.g.
Sejersted 1987 and Andersen & Stang 1984).

A major force in this development was Francis Sejersted, professor of
economic history at the Department of history at the University of Oslo.
Sejersted and a group of students had made a study of industrial development in
Norway in the 1930s that came to focus on the innovative capacity of companies
during the years of economical crisis. Under the heading of "growth through
crisis", Sejersted and his collaborators argued that the 1930s had been a period
of rapid technological change, contrary to the common perceptions of the period
as one of stagnation and conservatism (Sejersted 1982). It is perhaps not
surprising that this argument spurred an interest in the work of Joseph
Schumpeter and the emerging post-Schumpetarian literature on the international
scene (e.g. Freeman et al. 1982). During the mid-1980s, Sejersted developed a
sophisticated theoretical basis for historical studies of technology, based i
particular on the work of Nathan Rosenberg (1976, 1982), Thomas Hughes
(1983) and Nelson & Winter (1982).

Sejersted was joined by a group of promising young historians who made
important work on e.g. the history of the Norwegian institute of technology
(Hanisch & Lange 1985), the Norwegian Industry Bank (Lange & Hanisch 1986),
and the engineering industry in Norway (Lange 1989). Other historians
participating in the Forum produced several company historics with a
technological focal point, e.g. on IBM in Norway (Nerheim & Norvik 1986) and
about Norgas, a welding company (Nerheim 1983). While most of the studies
focused on the 20th century, there was also a sustained interest in the analysis of




Norway's early industrialisation and technology transfer to Norway in the 19th
century (Bruland 1989, 1991).

Of particular significance was Hikon With Andersen's analysis of technical
change in a large Norwegian shipbuilding company in the period 1935-1970. He
was one of the participants in the controversy on history of technology who
argued the importance of analysing impacts in the beginning of the decade. In his
book about the transformation of shipbuilding (Andersen 1989), he develops a
compromise between the two concerns, social history versus innovation. Also,
the book indicates a breakthough in the historical professionalisation of the field.
It combines the different perspectives, economic as well as social history,
innovations as well as impacts, by making use of approaches and methods
developed in particular by American historians of technology (see Staudenmaier
1985). Contact between Norwegian historians of technology and the SHOT
(Society for the History of Technology) community in the US was frequent
during the 1980s, and the SHOT influence on Norwegian developments was
quite strong.

The so-called Electronic Industry History Project which started in 1984,
became the perhaps most important vehicle for this influence. This relatively
large project was headed by Sejersted who collaborated with historians
Andersen, Basberg and Collett, and economist Skonhoft. A wide range of
historical studies emerged (see Wicken 1994), and many students were trained
in the history of technology.

The "Electronics history"-project confirmed the principled emphasis on
technological development and innovation, rather than the study of
"technological impacts". This controversy was in reality closed. It also marked
a focused and sustained interest in knowledge-producing institutions and their
role in the development of a new industry. This was a shift from previous work,
but consistent with international developments in history of technology.

Another shift took place gradually in the course of the project. The initial
idea was to have a collaboration between (economic) historians, economists and
engineers to draw upon innovation theory as it emerged from the interface
between history and economics, but with economic history as the point of the
departure. However, history as a discipline came to be the centre of gravitation
of the work. In this sense, the shaping of the "Electronics history”-project is
evidence of the success of the historians in appropriating the field of history of
technology as a field mainly for professional historians, even if economists were
invited to participate.

Gradually, other sources of inspiration than economic history and
evolutionary economy made their impact. The new sociology of technology as
well as cultural history and new social theory provided different sets of angles
to the problem of understanding the role of the electron in modern Norwegian
society (Andersen 1994a, 1994b). Economic history no longer provided the
dominant approach to the analysis of technological change. History of technology
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should make use of a much wider set of intellectual resources (see e.g. Dstby
1995),

However, as a community, history of technology in Norway did not
stabilize. The shifting sources of intellectual inspiration is one indication of this.
A more important issue is the fact that to historians, history of technology
appeared to be a problematic emblem. Some of the senior figures returned to
economic history or they gained positions as general historians. While the
historians won the struggle with engineers and social scientists and thus could
appropriate history of technology as a historical domain, they no longer
reproduced the community as such. Instead, history of technology was gradually
replaced either by the field of general modern history or by technology studies
that developed into the new arena where historians met with sociologists,
anthropologists, philosophers, and political scientists to make sense of
technology. In some sense, the turning point of this development was the
establishment of the Centre for technology and culture in Oslo and the Centre for
technology and society in Trondheim in 1988,

A strong impact of historically informed arguments and historical methods
nevertheless is a defining feature of technology studies in Norway. The 1980s
was a formative decade in this respect.

5. Technology in a welfare state: Human values versus social planning

In 1984, the board of the Norwegian Academy of Science appointed a working
group of 12 people to propose the establishment of an independent,
interdisciplinary institution to promote human values through research. The
group consisted of prominent people from the sciences, technology, and the
humanities as well as from industry. In its report, the group pointed to the way
modern technology threatened traditional values, and the ethical and moral
problems it created. "The issue of taking care of human values in a technological
society has become so great a problem that it should be given the same priority
as research in advanced technological fields".* The conclusion was obvious.
Norway needed an institute to study technology and human values. The
remaining challenge was to obtain funding for such an institution.

It may seem a paradox that this suggestion, based on a sustained worry
about the impact of modern science and technology, came from scientists and
engineers in a period that saw the establishment of a modern innovation policy
in Norway. More problematic was the fact that this group of concerned people
was unable to link up with existing research communities with a thoroughly

Meknologi og menneskelige verdier. En rapport 1il Det Norske Videnskaps-Akademi, QOslo 1985,
p. 9.
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critical view on new technologies, simply because there were no such
communities.

Of course we may find critical discourses on technology in relation to the
political radicalisation that took place in the late sixties and the seventies. In the
writings of people related to the emerging ecological movement, the dominant
"industrialism" was identified as a major concern and obstacle to a sustainable
future. However, this meant that modern technology was analysed mainly as an
outcome of capitalism or consumerism and not criticised as such. An influential
‘book on regional development in Northem Norway by the sociologist Ottar Brox
(1966) is a case in point. Brox criticised government policy because it led to
centralisation and eroded traditional ways of life, for example by replacing small
fishing boats with larger and more technologically advanced ships. Thus, the
challenge was to establish an alternative policy that would support a more
"appropriate” technology.

Also, Norway lacked (and lacks) a tradition of philosophy of technology.
One may argue that Arne Nass and a few others (e.g. Sigmund Kvaley) in the
development of an ecophilosophy during the 1970s implicitly constructed a
critical philosophy of technology too (Naess 1976, Hofset & Vinje 1975, Kvalay
1973). Nass was in particular concerned with man's place in a greater totality,
and he demanded that engineers and other experts should develop a greater
interest in and capacity to reflect on the practical implications of a concern for
the wholeness of the natural world. Kvaley came perhaps closer to a strict
philosophy of technology in his criticism of modern technology for its support
of the complicatedness of industrialism rather than the complexity of nature.
However, both Ness and Kvaley represented a critique of modern
industrialisation rather than of modern technology. What characterize their
approaches is above all the insistence on the necessity of political action. (Nzss
as well as Kvalay participated actively in the protests against the construction of
dams for new hydroelectric power stations.) Their views made considerable
impact in the early environmental debates in Norway, but it is difficult to trace
them in the later emergence of technology studies.

Of greater importance was the work of the sociologist Dag Osterberg. He
developed an analysis of technology in which technology was studied as
materialised social relations that interacted with human action without
determining it (Qsterberg 1974, Osterberg 1986). Osterberg worked from
classical sociology which he combined with Sartre's ideas of a dialectic of
humans and their social environment. Human action was perceived to be so-to-
speak embedded in materiality and could not be understood without reference to
this materiality. The result was a sociology of technology that insisted on the
need for sociology to reflect upon the material nature of moderns societies. It was

“This argument is forwarded with a more detailed analysis by Dahi (1994) who provides the main
source of inspiration for this section.
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in principle open to the idea that technology was socially shaped, and it offered
conceptual tools for the analysis of implications of modern technology to human
action. Unfortunately, no sustained efforts were made to proceed with empirical
analysis, neither by Osterberg nor other Norwegian sociologists.

However, Tom Johansen (1992) has taken Osterberg's ideas further,
combining them with Pierre Bourdieu's concept of habitus. He is concerned with
the impact on social organization of on the one hand the requirements of the local
social community, and on the other hand, structural demands that provide an
objective and impersonal environment. Johansen analyses the way material
frames in an objective, impersonal manner shape human action through their
demands, established technical knowledge and the production of rules that
produce normative links between technology and action. Johansen argues that
modern society leads to an increased dominance of structural demands. When
modern humans believe themselves to.be free and masterful, they overlook the
fact that they act under a form of coercion emerging from the material
surroundings.

Critical views on modern technology have also been voiced by the
philosopher Ragnar Fjelland (1983, 1985). Fjelland's approach is closer to the
international debate on autonomous technology (Winner 1977), but he was most
concerned with the ability of modern science and technology to transform Nature
and the human condition. Trond Berg Eriksen, a historian of ideas, has in several
books acted as a spokesperson for some of the critique of technology found in
international philosophy of technology and media studies (Eriksen 1987, 1990).

The conclusion remains that the critique of technology has not found any
professional stronghold in Norwegian academic life, even if many intellectuals
remain critical of many aspects of modern life. The main reason is probably that
Norwegians, on the whole, are quite trustful. They believe the government and
the experts to be able to control technology, as long as they are reminded that
control is necessary. This is related to the long-term efforts in Norway to
promote ideas of social planning and to develop applied social science research
to support social planning. The development of technology studies in Norway has
been decisively shaped by efforts to do research to provide a knowledge base for
regulating modern technology.

There are two major fields of applied social science that are of particular
interest here: technology and working life, and physical planning. The first of
these fields has already been discussed and its implications analysed (see section
3). In the present context, one should note that the applied social science research
into technology and working life in Norway displays a quite delicate balance
between pessimistic concerns and an optimistic belief in the potential for
improvements. The socio-technical school was based on a "principled optimism".
After 1975, Norwegian working life research was much more influenced by
critical discourses, in particular the post-Bravermanian and the feminist. Still,
neither the autonomous technology view nor the strong deskilling thesis gained
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a real foothold. In some sense, the parallel to the ecophilosophy view is striking.
The main objective of a critical discourse is to stimulate action.

Applied social science research in the area of physical planning became
more instrumental, and less influential. Institute for Transport Economics (T1)
was established in the late 1950s and became a major influence in highway
planning and traffic engineering. The Norwegian Institute for Urban and
Regional Research (NIBR), initiated in 1963, represented in some sense a more
critical approach with its concern for the problems of regional development.’®
However, both institutes came primarily to work on short-term, practically
defined problems originating from regional and national planning authorities,
including ministries.

A related effort, more interesting from our point of view, was the research
undertaken by the Norwegian Telecom to study the implications of new and old
telecommunication technologies. In particular, they made a series of social
experiments from the late 1970s and onwards, to explore videotext systems,
electronic payment systems, cable television, etc. (see Mathiesen 1985, 1987,
Mathiesen et al. 1991, Hetland 1994). Similar methodologies were also employed
in experiments with telecottages (Hetland 1994). The main aim of the
experiments was to evaluate market opportunities for the Norwegian Telecom,
but they also provided important insights into the contingencies of technological
development.

TQI and NIBR were established as parts of the Royal Norwegian Research
Council for Science and Industrial Research (NTNF). NTNF's main interest was
the funding of technological R&D to support the Norwegian industry. R&D to
support public planning was a peripheral concern. In the 1970s, there was an
increased political interest in applied social science research related to social
planning. This resulted in the establishment of a research council for applied
social sciences.

In the late 1970s, also NTNF decided to organize its social science
activities in a different way and established a small programme on "Technology
and society". This programme was meant to support a wide set of activities:
organisation and working life, transport, and housing. In theory, the programme
was based on the belief that applied social science could provide knowledge that
was useful to industry, both to stimulate innovation as well as to improve the
efficiency of diffusing and implementing new technologies. Thus, NTNF was
enrolled in the belief that applied social science could be useful, even to
industriat decision-making. This should have set the scene for a serious effort to
establish a technology studies community in Norway.

*See Pstby 1995 and Thomassen 1992.
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5. Innovation policy takes command?

Internationally, the early 1980s saw the emergence of sustained efforts to develop
and implement innovation policies in most OECD countries. The interest in
innovation policy was motivated by the economic crisis and the belief in the
growth potential of electronics and information technology. The result was the
initiation of a lot of microelectronics and information technology programmes
(Buland 1995). In the wake of these programmes came also a small trickle of
money that critically contributed to the promotion of technology studies.

This pattern may also be observed in Norway, although it became
established somewhat late here, compared to most other OECD countries. In
1985/1986 the Norwegian government finally launched an information
technology programme. This signalled a shift in industrial policy, away from a
regime based on demand management and support for particular industries to a
regime based on innovation support (Buland 1995).

The shift was very important to the development of technology studies,
although in a contradictory way. What happened was that the funding for social
studies of technology and working life was cut severely. Instead, money became
available to study innovation and how innovation might be promoted.

As suggested previously, there were several possible inroads to analyse
innovation. Economic history came to approach innovation as a problem of
technological history, informed by a post-Schumpeterian focus (see section 4).
Working life rescarchers came to the field emphasising the work process of
innovators, in most cases engineers, as well as organisational aspects, including
participation. The issue was also approached from political science, €Conomics,
business administration, and geography (see e.g. Karlsen 1990).

In principle, the study of innovation as an activity linked to the engineering
profession could draw upon two decades of research on Norwegian engineers.
Again, Einar Thorsrud is a pioneering figure. Around 1960, he initiated several
studies to analyse the situation of engineering students as well as engineers’
working conditions (Thorsrud 1960, Holter 1961, Stemerding 1968, for an
overview see Halgunset 1979). The emerging picture of the Norwegian engineer
was of a professional with a paradoxical career. Young engineers were employed
with technical work that they were overqualified to perform. Later, they became
managers. This was a job they were -- at least formally -- underqualified to do
(see Sgrensen 1988).

Norwegian research on engineers during the 1960s and the 1970s thus
painted a picture of a profession with little engagement in innovation. The
emphasis is upon careers, lack of autonomy, and a problematic relationship
between formal education and professional practice, in short a picture similar to
the one found in the Anglo-American literature (see e.g. Ritti 1971). The research
performed at the AHS centre in the 1980s picked up the idea of engineers as a
profession of management and as salaried staff. They had gained power and
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prestige, but only slight impact on practical technical work (Halvorsen 1993,
1994). Thus, engineers were of limited importance to innovation because they
managed and because they lacked sufficient "industrial” qualifications. In
addition, it was argued that new information technology like CAD represented
a trend towards a deskilling of engineers and a threat to engineers' possibility to
be creative (Finne 1982). On the other hand, as Halvorsen argues, the way
engineers act in the shaping of organisation of Norwegian companies is important
as a factor that so-to-speak shapes the way technology interacts with workers.

Nevertheless, the 1980s has arguably been a decade of definitive
transformations of engineering work and of the profession of engineering,
transformations that became highlighted through research on the performance of
industrial innovation. While engineers lost out to MBAs as a managerial
profession, technical work seemed to become much more demanding in terms of
analytic skills and technological knowledge (Gjeen 1988, Levold 1990). Also,
R&D work gained increased visibility if not independent organisational status
(Tassebro & Berg 1988, Levold 1990). However, lack of autonomy and sustained
efforts to routinize innovation remained a problem in the sense that radical ideas
met with a lot of managerial resistance in many Norwegtan companies (Tassebro
1985, Tessebro & Berg 1988).

The concern for innovation as a strategy to regain economic growth meant
that innovation research was situated in a more general concern to understand the
nature of economic cycles. In Norway in the early 1980s, economic cycles
became a unifying interests to the emerging community of technology studies,
in spite of the fact that few projects directly addressed this issue. The analysis of
so-called long waves was of particular interest. The idea of 30-40 year cycles in
the economy, originally formulated by Kondratieff and adapted by Schumpeter,
re-emerged on the international scene through the work of Chris Freeman et al.
(1982), Gerhard Mensch (1979), Emst Mandel (1980) and others. The intriguing
problem generated was how the explain the swing from crisis to growth (Fagerlid
1982). While Mandel argued the importance of large "external" system-shocks
like wars, the Freeman-Mensch controversy about the relative timing of "basic
innovations" argued -- with Schumpeter -- that generic new technologies
provided the basis for the turn upward in the economy. Even if one dismissed the
quite determinist idea that the capitalist economy had to have a wave-like
character, this debate supported the idea that it was important to study
innovations and provided a structural framework for the discussion.

In many ways, innovation was a unifying and productive concept to the
Norwegian technology studies community. Its political and strategical
attractiveness was helpful in the efforts to fund new research. Still, it would be
misleading to argue that innovation provided the basic inroad to technology
studies. It became neither intellectually nor in terms of research funding of
dominant importance. In fact, in the establishment and development of new
institutions of technology studies during the late 1980s and the beginning of the
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1990s, innovation gradually lost out as unifying concept. It was (and is)
important, but only as one of several agendas. In fact, in spite of the political
emphasis on innovation and change, the support available to research on these
topics remained limited.

Probably, the best indication of this fact is the fate of the efforts to support
research on technology and society, initiated by the industrial research council
(NTNF).° Throughout the 1970s NTNF had given considerable support to applied
social science. In December 1983, the council decided to establish a social
science programme to make these efforts more visible and to increase the
interaction between social sciences and technological R&D.

The programme committee initiated a prospective study to map out
research needs in the area as a basis for formulating a research strategy. The
document had the interaction of technology and society as its main perspective.’
Tt started with the observation that new technology was of great importance to
economic growth, but the main argument was one of reciprocal shaping of
technology and society. The analysis was mainly of a structuralist kind, but it
lead to the proposal of a wide spectrum of research tasks that should be
addressed.

In 1986, shortly after the strategy document had been discussed, the
programme was reorganised and renamed. It was now called "Technology and
society”. Its general task was "to stimulate research that may increase the insights
in and the options for action related to development of technology and social
change". In practice, the programme had to provide for long-term obligations
related to research in transport, regional development, risk, and organisation and
innovation. But the programme commiftee explored new options, including
research on technology and everyday life.

Even if innovation was an attractive concept, and even if it was
acknowledged that successful diffusion and implementation of new technology
was dependent on organisational and cultural change, NTNF proved to be unable
1o cater to this kind of research. Managing the programme on "Technology and
society" proved to be a frustrating exercise to the members of the committee.
Without any real options to develop this kind of research, the committee resigned
in 1990.

This does not mean that NTNF was unimportant to the development of
technology studics. For example, they provided about half of the support for the
Electronics History Project (see section 4) as well as grants for several innovation
studies at different research institutes. Also, NTNF co-funded a programme on
"Management and innovation in companies" 1990-92, a programme that

The analysis of NTNF's activities is mainly based on Kvaal (1994).

"Committee for applied social science: "Utkast til perspektivanalyse”, Oslo 1985.
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supported a considerable effort to promote applied, company-oriented
innovation research.®

In addition, NTNF gave birth to a centre for the study of innovation and
economic policy. In the mid-1970s, NTNF established a research group to take
care of technology policy and related issues, the Gruppen for ressursstudier
(GRS). GRS performed a wide variety of studies on behalf of NTNF, covering
quite different aspects of technology policy, regional issues, and industrial
strategies (see e.g. Gulowsen & Veie 1987). However, it was closed down in
1990, to be -- temporarily -- replaced by a research programme called
"Fremtidsrettet  teknologipolitikk" (Future-Oriented Technology Policy
Programme) in 1991, a programme that led to the establishment of the "Studies
in technology, innovation and economic policy"-group (STEP-group).

The STEP-group, headed by economist Keith Smith, has become the most
important research centre in Norway on economic analysis of innovation and
technology policy. Their main approach is evolutionary economy (Smith 1992,
1994a), and the STEP-group has developed close links with similar communities
in Furope, like SPRU and MERIT. Thus, this group has become the main
research centre to carry forward an innovation concern related to macro-
economic approaches. In particular, they have made important contributions to
the empirical study of the level of R&D and innovative activities in different
companies and industries, and the economic effects of such activities. They have
also made great efforts to establish databases on R&D and innovation (sce e.g.
Nias & Riiser 1994, Nis, Sandven & Smith 1994, Smith 1994b). The STEP-group
also perform advisory functions to several ministries and the Norwegian
Research Council and thus fulfils some of the instrumental expectations of
mnovation studies.

The position of the STEP-group is partly an outcome of the fact that most
economists at the University departments have shown little interest in the
analysis of technology and innovation. However, some individuals do work in the
area and, perhaps not surprising, most of them collaborate or have collaborated
with the STEP-group on issues concerning technology, economic growth and
international trade (see e.g. Fagerberg 1988a, 1988b, Klette 1990, Skonhoft
1992). At the University of Oslo there is also a small group of economic
geographers interested in spatial aspects of innovation and patterns of
industrialisation (see Asheim 1990, 1992, Haraldsen 1994).

Of the groups engaged in research on technology and working life, it was
primarily IFIM that became engaged in innovation and innovation policy
research. From 1987 it has hosted a quite large activity in these areas, partly in
cooperation with Department of organisation and work science (ORAL) at the
Norwegian institute of technology (see Finne 1993, Karlsen 1995). Main
contributions from their work include the organisation of R&D and innovation

*NORAS-NTNF: Ledelse og innovasjon i bedrifter. Sluttrapport, Osio 1993.
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activity in companies {Tossebro 1985, Tossebro & Berg 1988), characteristics of
spin-off processes (Tessbro 1986, Brandth & Skaar 1991), innovation policy
(Tessebro & Buland 1987, Klev 1993), participation and organisation
development (Ingebrigtsen 1994), and new technology transfer strategies (Levin
1993, Finne et al. 1993).

Compared to earlier work at IFIM, these efforts represent an interesting
change in the conceptual relationship towards technology. During the socio-
technical period, technology was mainly perceived as a frame of action, the
effects of which could be modified by reorganisation (semi-autonomous groups,
etc.). In the decade from 1975, technological change in companies was secn a
challenge, even a threat, to workers. New technology did not represent any
advantage, on the contrary it was often perceived a management tool. The task
of researchers was to inform about the problems and to support trade unions to
manage the challenges. In the recent period, the main challenge to IFIM
researchers has become to support the development and transfer of new
technologies. Still, workers' and trade unions' participation are highly valued and
perceived as a potential resource. However, technology became conceptualised
in a more positive fashion. It was mainly percieved as a positive element. These
changes are not specific to IFIM. They are indicative of a more general
transformation of Norwegian research on technology and everyday life, although
there are other aspects to consider, too (see Finne 1990). For example, the work
done on so-called Japanese production concepts has been very much concerned
with the potential deterioration of the quality of working life inherent in "lean
production”, "just-in-time", etc. (Skorstad 1994, Nilssen & Skorstad 1994).

Studies on technology policy/innovation policy have originated also from
other quarters. The Institute for Studies in Research and Higher Education has
published mainly on science policy issues (see Skoie 1994 for an overview) and
higher education, but also on public procurement policy (Segnen 1984), R&D
programmes and their implications (Brofoss 1993, Mathisen 1994), and on the
organisation of R&D institutes (Mathisen 1989, Skoie & Qdegérd 1990).

Of present interest, one should also mention policy analysis activities
concerning science, technology and sustainable development at the Center for
international climate and energy research (CICERO) in Oslo (e.g. Andresen et
al. 1994) and at the Fridtjof Nansen Institute (#NI) in Oslo (e.g. Lunde 1991).

6. Institutionalization: Social shaping and ethical challenges
In 1988, two centres for technology studies were established in Norway. The
Centre for technology and culture (TMV) in Oslo was started by the Norwegian

Research Council for the Sciences and the Humanitics (NAVF) and affiliated
with the University of Oslo. This meant that the initiative of the Norwegian
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Academy of Science to establish a research center to investigate the moral
problems of modern science and technology finally had produced results.

It may seem strange that such moral concerns surfaced during a period of
technological optimism and belief in the ability of innovations to produce
economic growth. However, the optimism was not unfettered and concern for
environmental problems and ethical challenges could be found in many quarters,
including engineers and engineering students. The cultural and political climate
of the 1980s was ambiguous.

The leading figure in the establishment and development of TMV was, not
very surprising, professor Francis Sejersted. With him came a strong commitment
to history of technology as a basic ingredient of the centre. However, TMV soon
became the interdisciplinary group it was expected to be, with added emphasis
on philosophy and politics of technology. Still, history of technology has
remained dominant activity (see section 4).

The University of Trondheim, with the Norwegian Institute of Technology
as its main pillar, took its own initiative to establish Centre for technology and
society (STS). It granted the centre two positions that became filled by historian
of technology Hakon With Andersen and sociologist of technology Knut H.
Serensen. The establishment of STS was based on activity in Trondheim to
construct an interdisciplinary community for technology studies since the early
1980s. The contract research-based Institute for social research in industry
(IFIM) was an important resource, but the emerging technology studies
community also interested people from various parts of the umiversity, in
particular the departments of economics, history, and sociology. Thus, both TMV
and STS could benefit from "a flying start".

Both centres also benefitted from the fact that several research programmes -
gave support to basic research in technology studies. Of particular importance
was NAVF, later the Norwegian Research Council's (NFR's) programmes that
supported social science research on technology, in particular information
technology. This programme funded research at both centres, in addition to
several other departments and institutes, among them AHS and IFIM. It proved
particularly important to the development of a sociology of technology, but it
also provided a general stimulus to the social sciences to address issues of
technology through concepts like learning processes, tacit knowledge, gendering,
negotiation processes, meaning and the production of symbols.”

Both centres had history of technology as an important activity and were
linked through joint projects, in particular the Electronics History Project. Their
profiles nevertheless became different. While STS from the start was a centre
dominated by history and sociology, TMV combined history with philosophy and

for details, see K H Sorensen, ed (1992): Teknologi og samfunn - Informasjonsteknologi.
Programmets virksomhet 1986-1992, Oslo: NAVF.
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history of ideas. STS began to develop a constructivist basis for its approaches,
while TMV kept a stronger link to critical theory.

Internationally, a new interdisciplinary sociology of technology emerged
during the latter half of the 1980s. Of particular importance was the collection
edited by Bijker, Hughes & Pinch (1987) and Bruno Latour's launching of actor
network theory in his Science in action (Latour 1987). This work was favourable
received, in particular at STS, because it addressed some of their concerns: the
debunking of technological determinism and the search for viable alternatives
that could take the historical and social analysis of technology in new and
exciting directions. This implied a principled move away from the analysis of
technological impacts to the social shaping of technology (see the programmatic
review essay Serensen & Andersen 1988). The essay reviewed in addition to
Bijker et al. and Latour, Cockburn (1985), Noble (1984) and Clark et al. (1985),
from one point of view a quite diverse collection of books, but quite typical of
the research interests at STS when the centre was established.

Consequently, to many Norwegian sociologists of technology it became
important to study the processes "behind" the development of technology, to
enter the laboratories, the universities, the R&D units, the design departments,
etc. (see e.g. Serensen 1987, Hatling 1989, Hapnes 1989, Levold 1990, Serensen
& Levold 1992, Setnan 1991, 1995, Berg 1994a). Even if constructivism, in
particular actor network theory, was accepted as an interesting point of departure,
some re-translations (see Law 1995) were sought for. On the one hand, since
Norway is a small country and imports most of its technology, there appeared to
be serious limitiation to an approach that strongly priveleged "the laboratory” to
other arenas. In addition, many felt uneasy with the perceived lack of ability of
constructivism to handle properly problems of power, institutions, conflict, and
stability (see also Law 1991).

At least four retranslations may be observed. First, a move to integrate a
concern for institutions and institutionalisation -- the meso level -- in the analysis
of technology (Serensen & Levold 1992). Second, a move to integrate political
processes and to extend the concept of a laboratory in order to be able to analyse
the construction of a national information technology policy (Buland 1995), the
way local governments in Norway appropriated computer technology (Brosveet
1995) or the construction and implementation of a policy of energy efficiency in
the heating and ventilation industry (Hubak, Serensen & Novakovic 1995).

The third re-translation was caused by the fact that Norwegian sociologists
of technology retained an interest in the "impact problematic”. They started
around 1990 to formulate a constructivist programme to analyse "technology in
use”. A main effort related to the STS centre has been the study of the role of the
modern car in Norway, the interrelationship between a national process of
modernisation and the cultural appropriation of an imported artifact. In this
interdisciplinary project of historians, sociologists, and social anthropologists, it
was important to do away with the common understanding that made users of
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technology appear as passive consumers who somnabulantly adapted to artefacts.
To some extent, it proved meaningful to talk about the "Norwegian car" because
the political institutions that regulated it, the cultural meaning of cars, and the
practice of driving turned out to be shaped by Norwegian relations and traditions
(see Serensen 1991, Thomassen 1991, Hubak 1992, Stengien 1992, Lamvik
1994, Sgrensen 1994a, Ostby 1995).

Thus, an interest in the field of technology and everyday life was conserved
and developed (Serensen & Berg 1991). Other studies included home computers
(Aune 1992), hackers (Hipnes & Serensen 1995), videotext (Berg & Hépnes
1992), children's use of technology (Vestby 1988, and energy conservation in
households (Aune, Serensen & Lysne 1995). A sustained criticism of the
conception of users as passive (Berg & Aune 1994, Sgrensen 1994b) was
combined with theoretical inspiration from technosemiotic concepts from actor
network theory (script, programme/anti-programme, etc., see Akrich 1992,
Latour 1992) and cultural studies (Silverstone & Hirsch 1993). The result is an
approach that describes the transformation of an artifact to a techno-social
practice as the outcome of a process of domestication (Serensen 1994b, Hapnes
& Serensen 1995).

The fourth re-translation is the feminist one. How may the otherwise
attractive constructivist theories be employed to analyse the relationship between
gender, technology, and science? The feminist concern has a relatively long
history in Norwegian technology studies, emerging in particular from the work
on technology and women's work at IFIM from 1978-1987 (see section 3 and
Berg & Lie 1995). In accordance with the traditions of industrial sociology, the
gender-technology relation was originally perceived as an impact relation: new
technologies shaped and reshaped women's work, both the paid and the un-paid.
The IFIM studies suggested however, that gender was a crucial factor in the
design of some technologies, and in particular in the division of labour which
proved to be so important to the "impacts" (Lie et al. 1987).

The feminists thus came to make the same move as the rest of the
technology studies field in the late 1980s when they started to analyse the
assumed gendered shaping of technology. Different approaches were used to
study different fields. Kvande & Rasmussen's (1990) important study of female
engineers argued that women tended to have somewhat different concerns that
men in technological decisions. Serensen's (1992) study of R&D scientists
suggested that women tended to choose different problems and problemfields
than men, but that male and female R&D scientists were socialised into the same
value systems with regard to how research work should be performed. A study
of female students in computer science showed that they felt alien to the
dominant masculine culture in the field. They experienced to be marginalised and
had different opinions of what was interesting with computers that most male
students. Thus, computer science in Norway appeared to be a culture hostile to
women, and in fact very few women chose to take this education compared to
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most other disciplines in engineering and the sciences (Rasmussen & Héapnes
1991).

The feminist retranslation of constructivism is related to the other
retranslations, in particular in its interest in power relations and in the issues
arising from the analysis of practical and symbolic aspects of uses of technology.
But it is above all an insistence that one should always look for gender in the
analysis of technology because gender -- in some way -- tends to shape social
relations, and thus -- by implication -- should be taken to do so with
sociotechnical relations. One cannot assume that gender so-to-speak will reveal
itself to the observer without some sensitivity to the importance of such relations
(Berg & Lie 1995). On the other hand, the persistent anti-determinist quality of
constructivism opens up interesting possibilities for studying the reciprocal
shaping of gender and science/technology which would be of benefit also to the
feminist project. Recent Norwegian efforts to exploit this potential is in particular
inspired by the work of Donna Haraway (1989, 1991).

However, this new sociology of technology remained controversal in
Norway. The main reason for this is its assumed unhelpfulness in the formulation
and analysis of pressing moral and political issues of technology. The arguments
are similar to those put forward by Langdon Winner (1993) who has been a
frequent visitor to Norway. The counter-argwment is that these problems are
related to the constructivist practice rather than being inherent in the approach
(see e.g. Berg & Lie 1995). Another issue is the strict dismissal of technological
determinism by constructivism. While there is a general agreement that the
traditional technological determinism (the "strong" version) represents a false
view, it is maintained that one should retain a "weak" or "soft" version because
technology tends to conserve certain action patterns. Technology does not make
change impossible, but difficult (see Krogh 1994). Thus, there is a basic
disagreement in Norway about the concept of technology and the
conceptualisation of the relationship between the technical and the social.

This is also evident from other efforts to analyse the importance and
meaning of information technology. A "soft" determinism may for example be
found in the community of people working with communications and electronic
media at the University of Oslo (Rasmussen & Seby 1993). A different set of
approaches is found in the small community of people that work on issues like
cognitive science and the impact of information technology on professional
knowledge (Lahn 1995, Sinding-Larsen 1988, Kirkebeen 1993). It should be
noticed that Lahn who works at the Work Research Institute (AFI) in Oslo,
represents a link to sociotechnical theory which is a source of nspiration.

The sustained efforts by reseachers at the TMV centre to develop an
ethically concerned approach to technology and modern life have sought
inspiration from different quarters. They have drawn more explicitly on
philosophical discourses, partly Habermasian critical theory, but also other
approaches. While the TMV community have engaged in debates about
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constructivism (see Sejersted & Moser 1992, Moser 1993), major efforts have
been put into inquiries about the modern "suspension of ethics", of moral
concerns versus market "realities” as the basis of evaluating the modern project,
and the manageability of modern science and technology (Sejersted 1991,
Nielsen 1995),

The ecthical concerns are of a more general characters than an ethics of
technology. In fact, these developments at TMV point out of technology studies
in the sense that modem ethical problems are analysed as expressions of the
modern strive for efficiency or the erosion of traditions. Kjetil Jacobsen's (1994)
analysis of technocracy and politics in Norway 1917-1953 moves in the same
direction. Technocratic ideas emerged from the engineering profession, but they
became appriopriated in a wider Norwegian culture.

A different approach to the value problems of modern technology has
emerged from a historical analysis of risk and risk management. A study of the
Norwegtian classification company "Det norske Veritas" (Andersen & Collett
1989) has been influential through its analysis of the development of a semi-
private system of regulation of technology. A major point is the identification of
institutions that exercise control over technology, not because they control
research and design, but because they regulate implementations and uses. This
observation has been integrated in a more general effort to produce an analysis
of technology, environment, and values -- perhaps ironically -- strongly
influenced by constructivism (Andersen & Serensen 1992).

7. A Norwegian appropriation of technology studies?

When one compares the field of technology studies in Norway with technology
studies in other West-European countries, a striking feature is the absence of
technology assessment activities. Norway never got any public institution to take
care of technology assessment and public debates about technology. It is not
clear why the situation here in this respect is so different from that in for example
Denmark or the Netherlands. However, it seems that Norwegian politicians
mainly have believed that the information available from the technological and
scientific expertise was a sufficient basis for decision-making, even if they did
not always follow the advice given.

Still, some of the demand for technology studies has originated in the
ministries. They have wanted information about e.g. the quality of working life,
the level of innovation activity in different industries, or alternative transport
systems. Thus, it is unclear how different the "demand structure” of Norwegian
technology studies is, compared to other countries. '

Another lacunae is the study of public technology controversies. Some
work in this field could have been mentioned. For example, there are studies of
controversies related to hydro-electic power and nuclear power-planning
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(Andersen 1980, Andersen & Midttun 1985). Dahl (1993) has studied the impact
of the environmental movement on technological change in the pulp and paper
and the titanium dioxide industries, while Sztnan (1995) has analysed
controversies regarding the use of obstetric ultrasound and mammography in
general screening. Still, these are exceptions.

The problem of characterising Norwegian technology studies should
perhaps be posed in a more positive manner: what are the strongholds? However,
this is a problematic question because of the variety of relevant Norwegian
research. One could mention gender and technology, technology and working
life, technology and everyday life, innovation survey methodology -- all of them
areas where Norwegian research present interesting contributions. I believe the
really challenging question is whether there really is anything particularly
Norwegian about our technology studies.

The history of the field may, from one perspective, be summarised by
identifying four partially overlapping stages:

a. The sociotechnical period (1957-1970) which established a non-determinist,
participation-oriented, and action-oriented programme of technology and
working life.

b. The critical period (1970-1985) which saw the emergence of a critical view
of new technologies, emphasising the role of trade unions, women, and new
social movements as constituencies that should get in control of the development
and implementation of technology.

¢. The innovation period (1980-onwards) which gave rise to a more optimistic
and instrumental view of technology as the basis of economic growth.

d. The technology-and-culture period (1985-onwards) which has promoted
historical and sociological analyses of the interrelationship of technology and
culture, partly of an optimistic kind, emphasising local options for action, partly
pessimistic and concerned with ethical and environmental problems.

In all four periods, there have been important international inputs to Norwegian
analyses. During the first, sociotechnical theory was transferred from Tavistock
institute, even to the point of a transfer of researchers. The work of critical period
was very much based on Anglo-American and German literature, while
Norwegians in the innovation period was inspired from the UK and the US. The
international impact on the fourth period is somewhat broader, but no less
distinct. One could conclude from these observations that Norway, as a small
country, practices a very open "academic economy"!

This conclusion is not particularly glossy and it is - at least slightly -
misleading. Norwegian sociotechnical research was not quite the same as the
work performed at Tavistock Institute, our blends of US, UK, German, and
French industrial sociology was distinguishable - even from similar developments
in Sweden and Denmark.
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Some of the characterising qualities of technology studies in Norway is of
externalist origin. The Scandinavian trust in public institutions, the relatively
harmonic industrial relations, the belief in social planning, and the acceptance of
a public industrial policy are important dimensions here. One could add to this
list a belief in the virtue of participation and equality and an optimistic concern
for the potential for human action. My interpretation of the impact of these
dimensions is that Norwegian technology stadies are:

- empirical rather than theoretical,

- pragmatic rather than principled,

- intending to be applicable, at least in the long term.

There is also considerable agreement about the importance of ethics, values,
issues of equality (gender as well as social classes) and environmental issues. In
fact, these are areas which probably will gain in importance.

However, this does not mean that the field of technology studies in Norway

“is or will be free from internal controversies. The productive disagreements
found here will resemble the ones found internationally, for example about the
strength of institutional arrangements, system versus action perspectives, and the

_ role of the normative in the analysis of technology.

In fact, one could envision a Norwegian effort to find compromises here
in order to develop a kind of "pragmatic" version of technology studies. From my
point of view, I would expect that this "pragmatism” would involve a greater
sensitivity to normative issues, to power and inequalities, and to the role of
conflicts (see e.g. Berg & Lie 1995, Hard 1993). A somewhat different trajectory
is suggested by developments within Norwegian history of technology where
technology is perceived as integrated into efforts of studying modern history
more generally. An interesting effort here is the large study of the development
of the Norwegian "steel town" Mo i Rana which has been approached through
a multitude of different issues (see e.g. Borresen 1995). Some are recognisable
within a technology studies framework, others are not. A related effort, on a
smaller scale in terms of resources, is Jon Gulowsen's work on industrial
development in Northern Norway (Gulowsen 1992). '

This points to the importance of the relationship between technology
studies and the traditional discplines represented in the field. There should be no
doubt that this relationship is strained, also in Norway. One obvious problem is
that technology studies has not been institutionalised academically. This means
that work within the field also should be recognisable as history, sociology,
philosophy, etc. The strained relationship has some advantages. It supports a
situation where the technology studies field continously has to be confronted
with developments within the disciplines, and vice versa. This may enrich
technology studies and allow the field to have impact on the disciplines.

On the other hand, one does of course run the risk that field of technology
studies becomes squeezed or grinded by displinary concerns and conflicts over
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resources. One should be aware of the fact that technology studies in Norway,
despite its considerable growth in the last decade, is vulnerable.
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