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From participative TA to
TA as “participant” in the
social shaping of technology

by Annegrethe Hansen and Christian Clau-
sen, Technical University of Denmark

Though the Danish technology assessment
activities were initiated from an “early
warning” perspective meant to foresee and
meet critiques and unintended conse-
quences, the TA initiatives took a number of
different directions from the beginning of
the 1980s. These directions were shaped
both by the institutional background of the
activities, and by the existing organisational
traditions, as well as by the participating
actors.

The initiated activities have had strong
participative and constructive elements
with the involvement of a multitude of dif-
ferent groups and players such as politi-
cians, journalists, scientists, technology
developers and lay people. Political debates
following the publication of first the “red”
and later the “green” technology assess-
ment report, led to technology assessments
characterised by a comprehensive ap-
proach and with a prevalence for environ-
mental, working life, health and socio-
economic consequences.

In the following different projects and
approaches will be described, as well as the
role of participative and constructive ele-
ments in these projects. The role of the
technology assessment studies in the
shaping of new technology at the company
and the broader societal levels will be dis-
cussed. It will be put forward that the con-
tribution of technology assessments to the
shaping of technology has been dependent
on the type of debate they can raise and the
contribution to a broader cultural move-
ment that involves awareness and skills
among engineers and companies as well as
among users and citizens.

Development of TA in Denmark

The Danish technology assessment arena re-
sponded early to the technology assessment
promoting activities of the OECD and the ex-
periences and institutional developments in the
US. The Danish activities were however to a
large degree transformed into proactive, dia-
logue and participation oriented TA ap-
proaches. Both US and Danish strategies em-
phasized policy makers' interest in an early
warning of new technologies and their potential
consequences as input for policy-making. The
ambition of these considerations was, on the
basis of technological foresight, to promote
technology development and to regulate poten-
tial negative impacts, as two sides of advancing
technological development and growth.

The Danish as well as the international
initiatives with regard to setting technology
assessment on the agenda was the concerned
reaction to a number of technological, envi-
ronmental and energy developments in the
1970s. The concerns regarded the negative
consequences of new technology for marginali-
sation, employment, the environment and oc-
cupational health and safety, and the possibility
for workers and the public to influence this
development. The criticism was raised amongst
other by the trade unions, environmental or-
ganisations and by critical students and re-
searchers at universities with regard to the con-
sequences of technological development. The
proactive role of trade unions seems to be
largely a European phenomena, though occu-
pational health and safety was also an issue in
the US.

In 1980 the “red” report of the Technology
Council of the Ministry of Industry on how
technology assessment might be undertaken
(Teknologirådet 1980), raised debate on the
report’s suggested “partial” orientation. This
debate and the performance of some pilot tech-
nology assessments, led to the “green” report,
also published by the Technology Council
(Teknologirådet 1984), which emphasized
comprehensive technology assessment and
proactiveness, prominent features in the major-
ity of later technology assessments.

A first institutionalisation of explicit TA
activities came at the beginning of the 1980s.
The Danish Ministry of Industry launched a
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number of technology development pro-
grammes on information technology (IT), tele-
communication, biotechnology and new mate-
rials, in which technology assessment activities
were included. These TA activities have per-
haps been the most prominent activities within
a number of different types of technology as-
sessment activities, including production and
process technology assessment activities at
company and industry levels as well as national
policy oriented technology assessment activi-
ties.

A special experimental participatory ac-
tivity was established as the result of a parlia-
mentary decision on investments in a Danish
broad band data transmission net. The aim of
the parliamentary decision was to ensure that
people in the near periphery would be able to
benefit from the net and would have equal op-
portunities. This was attempted by providing
education of users as well as user participation
(Cronberg 1992).

Technology assessment activities were
also included in the Social Science Research
Council's Technology-Society Initiative from
1983 to 1990. Embedding the initiative within
the scientific community had implications for
the TA activities of, for example, trade unions
and policy institutions. Despite the scientific
affiliation, the activities are referred to by
Cronberg (1992) and Munch (1995) an others
as being constructive and action oriented.

As part of the strong technology promot-
ing policies of the 1980s TA was funded as a
parallel activity to research and development
programmes. In the large Biotechnology Pro-
gramme of the Ministry for Research and De-
velopment in 1987, technology assessment was
included, but as an activity separated from the
biotechnology R&D. However, the later inclu-
sion in a natural science R&D programme in
which there was no interest in the social as-
pects and consequences of scientific develop-
ment, led to the exclusion of TA activities in
later government programmes.

In the late 1990s, the Danish Board of
Technology – the Danish parliamentary TA
unit – stands out as the central representative of
participative technology assessment. Since
1987 the Board has had a role as both initiator
of technology assessment projects and as de-
veloper and organiser of consensus confer-

ences. Especially with regard to the new bio-
technology, the Board has supported the TA
activities of non-governmental organisations
(NGOs). The former as well as the current
Board of Technology has a function of in-
forming the Danish Parliament and raising
public debate, and as such had resources for
TA activities based on gathering existing
knowledge. From 1995 the Board has had
fewer resources and has to a larger extent been
coordinator of activities rather than initiating
them.

In the following, three examples of Danish
technology assessment activities from the past
20 years will be presented. The different par-
ticipative characteristics, or the absence of
these, will be outlined, and the role of partici-
pation discussed. The role of social shaping of
technology development and the role of TA in
this process, are touched upon in the summary
statements.

Partipative TA in Technology and Working
Life

The context of technology and working life is
heavily institutionalised with established distri-
butions of actor roles for developing competi-
tiveness and work. Consequently, the choice of
strategy for participative TA is highly coloured
by residuals of former policy and change con-
cepts. In this context a range of strategies have
been tried out emphasising different types of
collaboration between company management,
workers, engineers, suppliers and trade unions.

Each strategy in itself seems to have spe-
cific strong and weak points concerning its
effect on the social shaping of technology. A
cooperative strategy may seem suited to engage
the management in a development project. It
may even be possible to establish a cooperative
situation involving local trade union people.
But it is very likely that those concerned with
(a critical examination of) technology and work
are excluded from the discussions. A critical
dimension may be promoted by giving the
views of trade unions or workers a stronger
voice through a collective resource approach.
The company management will probably ac-
cept such a project, although reluctantly, but
then again the aspect of the social shaping of
technology is often excluded because the tech-
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nical departments or suppliers are not involved.
As a consequence, TA researchers may engage
themselves with technical experts and develop
alternative technical artifacts. But then trade
union people will very likely loose in impor-
tance and furthermore, the technology in ques-
tion will not be implemented by the manage-
ment (Clausen 1998).

One paradigmatic approach of the 1980s
was oriented towards the development of new
methods for the design of products and work
processes. This orientation resembled the later
“Constructive Technology Assessment” tradi-
tion even though the term TA was not used.
These projects also aimed at changing the trade
unions' attitude towards technology and hence
union technology policy, creating a movement
from a very defensive to at more offensive
strategy implying the demand for an alternative
technology. Projects concerned with the devel-
opment of an alternative technology were
launched in close collaboration between trade
unions, skilled workers, sociologists and com-
puter scientists.

A broader perspective in the projects was
to demonstrate the socially constructed char-
acter of technology. Craft oriented, practical or
“tacit” knowledge was seen as an important
basis for the shaping of technology according
to the needs and demands of the individual
worker or a group of workers. This category of
projects includes the “Utopia-project” in which
graphical workers (printers), computer experts
and sociologists developed a software system
for graphical text and image processing. These
studies became pilot studies, trying to break the
deterministic technology concept of the poten-
tial actors.

The potential of this alternative technol-
ogy approach was as follows: It was expected
to enable the integration of technology assess-
ment into the research and development phases
which, in principle, have a considerable scope
for alternatives. The longer term effects of
these approaches or strategies of alternative
technology was to motivate actors in central
positions within the technological development
system, engineers etc., to use new design
methods and incorporate user demands on
work environments and users views and quali-
fications. Such target groups in principle pos-
sess the position, the power and the resources

for incorporating the know-how and methods
from technology assessment studies into the
technological development activities. Using
new design methods may over time change the
technology developers' conception of the needs
and situation of the users, and thereby of the
development process itself.

The immediate effect of the alternative
technology approach has in practice been lim-
ited to adapting technology to practical uses in
new areas in which, for example, data proc-
essing has hitherto been only weakly dissemi-
nated: small enterprises, specialized adminis-
trative tasks, systems for decision support etc.
This also indicates that the dominant trend
towards more tayloristically shaped techno-
logical development and the dominant working
environment problems were not influenced
(Clausen 1998).

In all it seems likely that participative TA
projects in relation to the development and use
of production technology and information
technology (IT) were midwives not only for
specific technology developments, but also for
the diffusion and creation of new markets for
IT. Changing design practices along with par-
ticipative approaches can be seen not just as a
result of a single project, but as a longer term
impact on design practices among computer
scientists and engineers and as partly integrated
in management strategies for the implementa-
tion of technology.

Opposing tendencies, can however also be
observed. In recent participative projects it has
been shown that new management strategies,
such as Business Process Re-engineering and
the development and introduction of Enterprise
Resource Planning Systems, seldom involve
workers and trade unions except for informa-
tion gathering and implementation.

Social experiments and learning in ICT

An important part of the Danish TA dialogue
and participative experiences were gained in
the 1980s as part of a Danish programme for
social experiments with the use of information
and communication technology (ICT) related to
the development of a new telecommunication
infrastructure (Cronberg 1992). From 1986 to
1989 16 experiments were implemented, cov-
ering a wide range of information and tele-
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communication technology applications. Some
of these applications were located in telecom-
munication centres in which local citizens were
invited to test whether telecommunication de-
vices, video communication and computers
were of any interest to them. Guidance was
made available as well as courses in word
processing and book-keeping for small enter-
prises.

As part of the experiments, also more ad-
vanced applications were initiated by potential
users of video-communication. In one case, a
group of farmers developed the idea of estab-
lishing a video-link for transmission of pictures
from the farmers' stables and fields to the vet-
erinarian or the plant counsellor. This applica-
tion was meant to fill the gap between a tele-
phone call and a visit on the spot and was ex-
pected to be of use in disease diagnosis and
prevention. As it turned out such an idea led to
the identification of a range of shortcomings in
the technology and spurred innovation in the
development department of a telecommunica-
tion company (Cronberg 1992).

A range of examples indicate how the so-
cial experiments contributed to the appropria-
tion and social shaping of ICT. First, for po-
tential users they provided an opportunity for
learning about the technology and its organisa-
tion. Second, development departments and
suppliers learned a lot about users and utiliza-
tion patterns and (to some extent) how to com-
ply with non professional user needs and ex-
pectations. Third, suppliers and users con-
structed new services and markets.

But, on the other hand it seems that these
experiments did not affect the major trajectory
of technological development, as the experi-
ments were rather isolated from the centres of
technological design and development. The
experiments did not seriously question the ICT
industry's and government's technology push
rationale of the broadband network. Further-
more, later Danish governmental IT policies of
the 1990s (the IT 2000 programme) did not
adopt the approaches and lessons learned of the
1980s, as an unquestioned strong technology
push approach was chosen.

More important, there is evidence that the
experiments of the 1980s have left traces of
changed practices in certain development envi-
ronments and IT consultancies working for the

public sector. Here, user participation and ex-
perimentation seem to have become tools for
innovation and development as an integrated
element of design practices (Jæger 2000). This
implies, according to Jæger, that a long term
result of the experimental TA projects is that
no one talks about social experiments with
ICT. Instead an experimental culture has de-
veloped in public sector administrations, where
politicians and civil servants no longer talk
about social experiments, they just do it and
talk about development projects or just “activi-
ties”.

Comprehensive societal TA and consum-
ers’ distaste for GMOs

The “early warning” inspired technology as-
sessment activities in Denmark mostly had
regulatory and political actors as addressees,
both TA with an emphasis on identifying driv-
ing forces and barriers for technological devel-
opment, as well as TA focusing on unintended
and unwanted consequences. Especially some
of the IT and telecommunication TA projects
analysed driving forces and barriers for tech-
nology development (Skouby, Falch, and Hen-
ten 1995), while the new biotechnology as-
sessment projects encompassed broader envi-
ronmental and socio-economic impacts (Kvist-
gaard et al. 1983), as well as consumer partici-
pation (Jelsøe 1990).

The IT and telecommunication technology
assessment projects were inspired to some ex-
tent by the American technology assessment
activities in their taking the technology for
granted. But the projects' focus on market con-
ditions and on the projection of potential mar-
kets included both, very optimistic technologi-
cal potentials as well as the socio-economic
conditions, and thus the effect of these condi-
tions on the developed technology.

The proactive and macro-oriented charac-
ter of the assessments meant that anticipated
demand and the “missing” subject were re-
garded as “participants” in the TA process, as
were the anticipated “victims” of the develop-
ments. But the inevitable technology develop-
ment, the developers, the users and the victims
were “constructed”, i.e. determined by the as-
sumptions of the research groups. The TA
projects in the IT field became important in a
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certain period because they demonstrated the
macro-economic costs of the introduction of
the technology, and the (uneven) distribution of
the potential benefits. Though there was very
little direct participation or participative ambi-
tion, the “silent subjects” were given a voice
and thus became “participants” in the discus-
sions of the further development of IT and
telecommunication.

Some of the TA projects on the new bio-
technology also took the technology for
granted, but the affected parties were regarded
as being closer to the actual technology devel-
opment, including innovators as well as critics.
The proactive and action oriented approach in
the TAs on biotechnology was to a large extent,
but not explicitly, directed towards policy
making and regulation. Policy and regulation
were regarded as capable of promoting (cer-
tain) technology developments as well as
regulating and compensating their negative
consequences. This attitude was inspired by
thinking in terms of the economics of innova-
tion, but in the TA projects this resulted in a
greater participative element with consideration
of the interests of those affected as well as of
the potentially affected. The projects together
with later analyses of national developments of
genetically modified organisms (GMO) (Han-
sen 2000) have demonstrated how certain tech-
nologies and their use were influenced by the
participants in the process, but also how the
changing technology activated new groups of
participants, including international actors. The
projects however also showed how difficult it
is to change the fundamental technology devel-
opment agenda of large and often multinational
companies.

The projects with their focus on more or
less specific interests and their inherent con-
structive approach are similar to other projects
claiming “institutionalisation” of especially the
environmental criticism (Jamison 1999). But
developments since 1996 regarding genetically
engineered plants and foods, have made ex-
plicit the difficulties in institutionally legiti-
mising developments to the more diffuse “con-
sumers” or “the public” who in opinion polls
and consumer tests reject genetically engi-
neered foods.

Other biotechnology TA projects had a
more direct involvement of users. The projects

which focused on the use of new biotechnology
for foods, involved users as well as food in-
dustry workers more directly in the formulation
of demands on foods and the use of genetic
engineering within food production. The proj-
ects' aim was to gain a better (more detailed)
understanding of the consumers' scepticism
towards genetically modified foods, and an
understanding of how participation in a food
production agenda could be established.

As far as the development of the new bio-
technology is concerned, the failure of legiti-
mising certain technological developments and
the ensuing public debate, have led to other
forms of participatory TA activities in an effort
to smooth or steer technological development.
In some companies, ministries, research and
development institutions, and in some extra-
parliamentary fora, different parties have been
brought together in consensus conferences,
dialog fora, focus groups etc. to discuss those
uses of the new biotechnology which might be
beneficial for society and ethically acceptable.
Fora often mean more technology specific par-
ticipation, but they might also mean less op-
portunity for asking more fundamental or radi-
cal questions on, for example, the use of ge-
netic engineering.

Thus, although the participative elements
were not very distinct in the TA activities
mentioned, the projects themselves might have
acted as important contributions in setting cer-
tain agendas and in representing users, con-
sumers and the public, either by actually giving
them a voice in the TA projects or by “casting”
them as users or victims.

From participation to social shaping

As demonstrated above, participation as a
meeting between diverse perspectives on tech-
nology to a large extent can be regarded as
characterising Danish technology assessment
activities. The Danish TA activities have ex-
perimented with a range of methods which
implied a direct or indirect representation of a
variety of actors. The participatory and con-
structive emphasis in many of the TA activities
is a distinct characteristic of Danish TA activi-
ties, as is also acknowledged by others. The TA
activities and the methods developed to a large
degree responded to various “participants”,
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such as NGOs, trade unions, local communi-
ties, consumers etc. who were involved in pub-
lic debate and in technological and societal
development.

Despite the absence of a participative
agenda or method in some of the technology
assessment projects, these assessments in a
number of cases contributed to the involvement
of users or participants, either by making users
and participants aware of certain developments
and thus leading to action, or by making, for
example, politicians and companies aware of
the “silent users” or non-users. The projects
thus established themselves as an actor, not
only in relation to policymakers, but also in
relation to a broader arena of technology de-
velopment.

Although technology assessment activities
as explicitly designed activities have almost
disappeared in Denmark, with the exception of
the Danish Board of Technology and medical
technology assessments, TA elements and ex-
periences are found in a number of new ap-
proaches, in academia as well as in company
and policy strategies.

Examples of the use of technology analy-
ses, impact and risk assessments and assess-
ment methods can be found in action oriented
working life research, socio-technical system
design, and in environmental management as
well as in top-down oriented change pro-
grammes related to, for example, quality man-
agement, and environmental management (as
mentioned counter developments can also be
observed). Also similarity in the methods used
can be identified, for example, in analyses by
university researchers, sector institutions, pub-
lic administration, private consultants and
among grass roots organisations.

Many of these analyses and assessments,
especially in the universities, belong to the
broad field of the social shaping of technology.
Whereas the current technology assessment
activities in Denmark have a tendency to ex-
clude technological as well as social develop-
ments from the core of the analyses, the social
shaping approach attempts to overcome this
limitation. The acceptance of changing tech-
nological and societal agendas, changing
structural and political conditions and different
and varying perspectives of participants and the
inclusion of these changes as dynamic elements

in the analyses, are indicators that a better un-
derstanding of the “socio-technological” devel-
opment is aimed at.

Therefore, although the TA activities as
individual participatory approaches have dem-
onstrated limitations for a broader understand-
ing of the socio-technological context, we
claim that they played and continue to play an
important role for the dynamics in the social
shaping of technology. Furthermore we state
that TA, instead of being regarded as a series of
single events, will be an important part of both
more academic as well as practical analyses of
the social shaping of technology development,
governmental regulation, and institutional de-
velopment.
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A Precautionary Approach
to Technology Appraisal? –
A multi-criteria mapping of
genetic modification in UK
agriculture

by Andrew Stirling, University of Sussex,
and Sue Mayer, GeneWatch UK

The prospect of genetically modified crops
and foods has become a political hot potato
in Britain. Food industry executives, gov-
ernment advisors and biotechnologists
have been caught unaware of the strength
and persistence of public concern. The pilot
study by SPRU on multi-criteria mapping of
genetically modified crop in agricultural
systems in the UK shows how in such an
overheated political arena highly polarized
disputants can participate constructively in
discussion and regulatory appraisal and
create a “map” of the debate surrounding
GM crops.

Some Key Difficulties in Technology
Appraisal

The social appraisal of technological risk has
always been a difficult undertaking. With di-
minishing public confidence in traditional ex-
pert institutions and procedures, the difficulties
seem to be growing. In some quarters, there has
been a tendency to see this as mere cultural
fashion – reflecting the ephemeral anxieties of
the “risk society” (Giddens 1991; Beck 1992;
Lash et al. 1996). Under this view, the answer
lies in basing the regulatory appraisal process
on “sound science”, keeping it as free as possi-
ble from the messy and emotive business of
politics. In this regard, aspiring “scientific”
techniques, such as probabilistic risk assess-
ment and cost-benefit analysis, are sometimes
held to offer rational, robust and objective aids
to “science based” decision-making.

Unfortunately, the difficulties in the social
appraisal of technological risk are not so easily
resolved. Although the language of “sound
science” remains prominent, the available
methods and procedures manifestly fail to de-
liver on the rhetoric. This is not simply a matter
of practice failing to live up to potential. Ironi-
cally, the reasons for the failure of “sound sci-


