Responses and Replies (continued)

Science, Relativism and the New Sociology
of Technology: Reply to Russell

Trevor Pinch and
Wiebe Bijker

We welcome Stewart Russell’s paper, ‘The Social Construction of
Artefacts: A Response to Pinch and Bijker’,! not only because the
author fully supports our objective of ‘developing an explanation
of the content of technology’, but also because the points he raises
give us an opportunity to comment further upon the exciting
developments in this new field of science studies.

Since writing our earlier paper advocating a new sociology of
technology, the rapid growth of this field has been most
encouraging. Two edited collections of papers have appeared in
which the theme of a sociology of the content of technology is
developed.? Furthermore, an international Workshop has been
held which has brought together proponents of a variety of new
approaches in the history and sociology of technology —
approaches which are in sympathy with many of the proposals
outlined in our earlier paper. An edited volume of papers from
this workshop will appear later this year.® As one commentator
has noted in discussing this Workshop, ‘we may look back to it as
the place where the social study of technology first became a
recognizable field’.* One of the most satisfying things about these
recent developments is that detailed empirical case studies which
attempt to show how the content of technology is socially shaped
are at last being carried out. Thus, in a sense, our earlier paper has
rapidly been overtaken by events in the field.>
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In view of the eclectric rather than purist character of the new
field, and its rapid growth, it would be myopic to address the issues
raised by Russell purely in terms of our own social constructivist
approach. Our particular form of analysis is only one of several,
and much of the recent work is relevant to the general points
which Russell raises. Thus, in. our Reply, we will, where
appropriate, refer to the wider body of work which has been
produced over the last two years.

The object of the new sociology of technology is to explain how
technology is socially shaped and, in that this goal is also professed
by Russell, we have no serious quarrel with his general approach.
Much of his paper concerns an exposition of Marxist ideas — and,
in particular, labour process theory — and suggestions for how
technology could potentially be understood within such a
framework. We much appreciate this contribution, which is
certainly far more detailed than that contained in our paper. We
feel, however, that it is rather unfair to chastise us for having
‘skimmed’ over this literature, since our aim was to review
empirical studies of technology which treated the content of the
technology seriously. Since, as Russell himself admits, the labour
process (and other Marxist) work, ‘with its as yet limited treatment
of technology’, does not as yet represent a coherent body of
literature which shows how the content of technology is socially
shaped, we did not feel that such work merited an extensive
review.

Neither do we feel embarrassed that we failed to acknowledge
‘more general social analysis and work on other topics’. Of course,
our work, like most social zcience, is informed by particular
traditions of social analysis. Also, clearly, the study of other
spheres of society can provide insights into technology. However,
Russell cannot seriously have expected us to spell out all our
analytical assumptions and review all the possible relevant
literature in what was meant to be a provocative review/discussion
paper. We felt that placing the debate in the context of what is
widely acknowledged to be a lively and empirically well-supported
tradition of study of a technical culture — the sociology of science
— was more than adequate to our task.

This raises perhaps the most serious point of  contention
between us — the relevance of the work on science. We think that
Russell’s apparently superficial understanding of the sociology of
science has led him to underestimate its potential as a resource for
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understanding technology. We will thus commence by returning to
the issue we dealt with previously — the salience of treating
science and technology within a common framework. We will then
move on to examine other points of disagreement, before closing
with one of the most interesting points raised by Russell — the
implications of the new sociology of technology for politics and
policy.

Science and Technology: Are They Significantly Different?

In brief, our argument for treating science and technology within
the same framework stemmed from three considerations: (1) the
unsatisfactory nature of the attempts to demarcate between
science and technology; (2) the practical problems encountered by
researchers investigating the science/technology relationship, and,
in particular, the difficulties of distinguishing the separate con-
tributions made by science and technology to particular innova-
tions; and (3) the concrete demonstration (with examples drawn
from our own empirical work on science and technology) that
problems and issues raised by the study of science are similar to
those raised by the study of technology.

In arguing that the literature in sociology of science was relevant
to the study of technology we did not mean to suggest that the
similarities between science and technology resided solely in them
both being knowledge systems. Our argument was rather that
science and technology could both be treated as socially con-
structed cultures. The work on science treats knowledge as part of
a body of practices and methods shared within a cultural
framework. Thus, our ‘constructivist’ approach to science and
technology does not, as Russell implies, mean that we treat
technology purely as a knowledge system. Indeed our concern
with the development of specific technological artefacts, such as
the bicycle, should have indicated that we were not talking merely
about ‘parts of a knowledge system’ or ‘intellectual commitment to
one explanation or other’. Russell seems to have misread the
sociology of science literature, since he appears to be under the
impression that it concerns matters such as ‘how the direction of
theory is settled in science’, and the part played by ‘ideology in
theory’. As we mentioned above, in the sociology of science (at
least since Kuhn) the study of instrumentation and practices is
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integral with the study of theory.

The parallels between the work on science and that on
technology can be made even sharper by considering recent
studies of scientific instrumentation. The aim has been to show
how different cultural assumptions are embedded within instru-
mentation and instrumental practices.® In that scientific instru-
ments and the machines of technology share the property of being
material artefacts which gain their meaning from the social world,
we again can only find encouragement for treating them in
equivalent ways. Once it is recognized that the sociology of science
conceives of knowledge in an active way — in terms of how that
knowledge is rendered and reproduced in practices and in
instrumentation — Russell’s point about it being unable to deal
with purposes and specific social interests evaporates.

Russell seems also to have misunderstood the notion of ‘success’
as used in the sociology of science. He claims that to talk about the
‘success’ of an artefact brings with it connotations of consensual
acceptance which may be totally inappropriate. He cites the
example of factory employees who have no say in the success of a
particular technology and may even be disadvantaged by its
adoption. However, in the context of science, metaphors such as
‘consensus over the facts of the natural world’ or the ‘success of
quantum theory’ do not mean that everyone who is affected by the
consensus must have taken an equal part in shaping it. The
alienated laboratory technician who sets up an experiment in a
university laboratory to demonstrate yet another new quantum-
mechanical effect stands in the same relationship to the consensus
over quantum theory as the factory employee who has to work
with (or be put out of work by) the new technology. Again, we see
no difficulty here, provided it is borne in mind that in both science
and technology only certain social groups will play a key role in
shaping the consensus.

All this, of course, is not to say that there are no differences
between science and technology — clearly, there are. Russell
draws attention, for instance, to the narrowly defined context in
which disputes in science are usually settled, as opposed to the
more heterogeneous environment in which technology develops.
This is a point we fully endorse — indeed, it was actually made by
us in our original paper. However, we take such differences to be a
matter of degree, and not as representing any fundamental
distinction as to how the two cultures should be approached. Some
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technologies will develop in comparatively homogeneous isolated
environments, such as within the confines of an R&D laboratory;
on the other hand, areas of science, such as medical science or
health economics, are very diffuse, and their findings will be
relevant to, and shaped by, a variety of audiences.” The aim of our
integrated approach is to start out by treating the two cultures in
an equivalent way, and to abandon this programme only when, in
our studies of technology, it no longer pays dividends to use the
ideas drawn from science. We cannot expect all ideas drawn from
the sociology of science to transfer equally well. Of course, the
transfer of ideas between the two contexts is a two-way process.
Thus, we envisage that our understanding of science may also
benefit from the new work on technology.

The Hard-Case Argument

The difference between our approach to technology and that of
Russell seems to be a matter of emphasis. We emphasize the need
to study the internal workings of technology, while Russell puts
the stress upon the study of macro-social structure. However, we
would claim that our approach is better suited to meet what we call
the ‘hard-case argument’ against the new sociology of technology.
There is something particularly compelling about technological
artefacts — after all, they ‘work’. As Mulkay points out, it is not
enough to say that a working television set can be given different
interpretations or socially constructed meanings.® What needs to
be tackled is the very problem of ‘workability’ itself. This can be
seen to be at the core of much technological determinism — the
notion that engineers design and build technologies which in some
technical sense can be said to work unproblematically, and which
enable the technical performance of different machines and
technologies to be monitored, compared and assessed. We would
claim that it is strategically important for the new sociology of
technology to address this reliance upon the ‘purely technical’ if it
finally wants to lay technological determinism to rest. The way to
combat this argument is not to turn to macro-sociological theory,
or to speculate about possible alternative technologies, but to
carry out micro-studies of how engineers and technologists
actually go about deciding whether or not a technology works and
how it is to be tested.
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This is a lesson which has been learnt in the sociology of science.
Many of the recent advances made by that field have come about
because researchers have produced detailed micro-studies of how
scientists carry out experiments and reach decisions over what the
facts of Nature are. This has enabled the sociology of science to
counter, in a most compelling way, the argument that somehow
scientists have an unproblematic methodology or epistemological
warrant to provide the one true account of Nature — thereby
denying the relevance of sociology. Similarly, if we want to pursue
a full-blooded sociological approach towards technology, then we
would claim that the starting point must be the micro-study of how
technologies are tested, and of how engineers make such technical
assessments.’

Evolutionary Model

Many of Russell’s criticisms concern details of our approach. For
instance, he raises objections to our use of an evolutionary model
in our description of how the developmental path of an artefact
may be traced. Having rejected linear models of technological
development, we found it useful to trace several different
developmental paths, and to look at this process in terms of
variation and selection — especially in relation to the particular
problems posed by artefacts for social groups. Russell’s main
objection here is that such an approach is overly constraining in
that it does not consider possible variations which are never
manifest. Although there are difficulties with the evolutionary
approach, especially when that approach is followed too mechanis-
tically, we do not take this to be a fundamental criticism.'® Our
evolutionary model can consider totally new departures in
technologies, provided there is a social group who define some
particular problem which the technology addresses.

We are somewhat perplexed by Russell’s comments about our
failure to consider the full range of alternatives, because our whole
approach is intended to focus attention upon just the sorts of thing
he emphasizes — failed technologies and alternative technologies.
For example, we treat seriously developments in bicycle technolo-
gy which are considered by historians writing from the point of
view of current bicycle technology to be merely aberrations (for
more details, see our original paper). Within the new sociology of
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technology as a whole, the study of alternative technologies is
prominent. For example, Michel Callon, who was one of the first
scholars to argue the similarities between the study of science and
technology, has carried out a detailed study of the attempt to
develop the electric vehicle in France as an alternative to internal
combustion motor cars.!! It is the study of alternatives and failures
which is a crucial part of the argument against technological
determinism. If a technological artefact can be shown to have
more than one developmental path, and if radical departures are
possible, then this argues against the view that there is a necessary
immanent logic of technical development.

Perhaps the difference here is again one of emphasis. Our
programme is empirically orientated, and thus we focus upon
alternatives as proposed in historical reality. There is nothing to
stop us dreaming up totally new alternatives which the participants
in certain circumstances might have thought up themselves.
However, we consider this raises more problems than it solves.
Even if we as sociologists had the arrogance and technical
expertise to point to possibilities which the participants themselves
failed to see, explaining why those hypothetical options never took
off would raise all sorts of counter-factual difficulties. We think
the argument against technological determinism can be made in
the most compelling way by considering alternatives which were
manifest, and then by attempting to explain why such paths
eventually failed.

Social Groups and the Appropriate Unit of Analysis

Russell raises problems with our use of the notion of ‘social
groups’. In particular, he criticizes us for failing to emphasize the
integration of social groups, and for our failure to locate such
groups in a structured and historical context. We are less worried
about this latter point, since all forms of sociological explanation
in which groups or structures are identified can never be adequate
in the sense that all groups and structures are themselves
embedded within an endless web of other groups and structures.
Spelling out all such contexts is clearly impossible. All that can be
attempted is to spell out sufficient context for the purposes at
hand. We would claim that, for the development of a technology
such as the bicycle, with its heavy participation of consumer
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groups, our analysis in terms of social groups is perfectly adequate.
Of course, as we analyze different types of technology, more
elaborate concepts may be needed. For instance, one of us
(Bijker), in a study of Bakelite techmnology, has extended the
model of social groups into a theory of ‘technological frames’ in
which participants have differing degress of inclusion within
different frames.'? Also, within the new sociology of technology as
a whole, a variety of network and systems approaches is favoured.
These models stress the integration of a variety of technical, social,
political and economic factors in the shaping of a technology.®
Such approaches provide a useful way to address the need for
integration which Russell rightly points to as a weakness of the
social group approach.

Again we would stress the empirical orientation of our
approach, and the crucial role we give to understanding the
content of the technology being studied. It is easy when you lose
sight of the content of the technology to write volumes on the
complex social structure of modern industrial society. Russell and
his colleagues in labour process theory need to show us how their
elaborate theoretical structures can be used to explain the
development of particular technologies. The analysis in terms of
social groups may be too simplistic for most technology, but it does
at least provide a useful starting point.'*

Finally, on the topic of the correct unit of social analysis to be
used in the study of technology, we would like to point out that a
way round the familiar problem of the micro/macro distinction is
offered by the new work on technology.'> By studying the
activities of engineers in laboratories it is possible to understand
how society is transformed in the laboratory. This point follows
from the notion, particularly prevalent in the actor network and
systems approaches to technology, that technological systems and
networks integrally contain societal elements. That is to say,
rather than picturing macro-society as constraining technological
development, we can think of the technological system shaping its
own societal environment. Thus, in an important sense, Edison’s
laboratory activities shaped not only the future development of
electric power systems, but also the environment or society of
which electric power is a constitutive part.'® This treatment of the
micro/macro issue offers an alternative to the traditional Marxist
approach, with its emphasis on macro-social structure.
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Relativism and its Political Consequences

Russell puts forward two criticisms of our relativist position. In the
first place he claims that we put the emphasis upon form and
‘ignore content’. This point can readily be dealt with, as it must
stem from a misunderstanding of the nature of our work — and,
indeed, of all the work in the sociology of science and technology
we draw upon. Such work is characterized by placing the content
of the science or technology at the centre of the analysis. Thus, in
discussing the development of solar physics or the bicycle, we
focus upon analytical objects and problems which the scientists
and engineers themselves deal with. For example, our discussion
of the development of the bicycle includes a discussion of
engineers’ problems such as the design problems of increasing the
speed of the bicycle and the difficulties raised by the introduction
of the new air tyre. Certainly we focus upon form as well as
content, but we do not understand Russell’s point that we ignore
the content of the technology — it is simply not the case.

Russell’s second criticism of relativism is potentially more
interesting. He points out that if we treat technology as being
inseparable from society and politics, then we cannot be relativists
merely about material artefacts — we must, to be consistent, be
relativists about social and political structures as well. This raises
the spectre of political neutrality, and presents particular difficul-
ties for Russell, given his own political commitments. As a way
around the problem, he outlines a distinction between methodolo-
gical and substantive relativism.. Sociology of technology could
presumably be committed to a methodological relativism, but this
need not entail any substantive relativism on matters of political
principle. Unfortunately, Russell does not expand upon this
interesting distinction. However, we would like to take this
opportunity of commenting upon possible political and policy
implications of the relativist stance towards technology.

The first point to be made is that if we wish to counter
technological determinism and reserve the fullest possible sociolo-
gical explanation for the development of technology, then we
cannot weaken our relativist stance, in which we assume that there
are no absolute grounds on which purely technical criteria of
technological progress can be based. If there were such grounds
available, then the need for a full-blooded sociological approach is
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clearly in question. One could always opt for a compromise
position in which societal influences are seen as sometimes
winning out over the purely technical factors, but such a position
would require us to spell out what these criteria were, and under
what circumstances they could be relaxed.!” We prefer to opt for
the strongest position, and to push it until we meet case studies
which just cannot be treated within this stance.

However, an approach in which technical factors are treated in a
relativist way does not necessarily lead to moral and political
relativism — or even, for that matter, to ontological relativism.
The point can be made by giving examples of scholars who profess
the type of relativism outlined above (often known as ‘cognitive
relativism’), but who have no difficulties in rejecting relativism in
other spheres. For example, relativist writers in the sociology of
science, Collins and Cox, embrace cognitive relativism but reject
moral relativism.’® Marxist scholars working in the ‘radical
science’ tradition, such as Young and Cooter, embrace cognitive
relativism about science — for them, science is social relations —
but they have no difficulty in adopting a particular political
stance.'® Similarly, Donald MacKenzie has outlined the parallels
between the Marxist approach to science and technology, and the
relativistic work in the sociology of science.?® Bijker, Edge,
Collins and Shapin have, in various ways, sketched out the
implications which relativist science studies may have for science
teaching.?! Finally, that cognitive relativism does not necessarily
entail ontological relativism can be seen from the writings of
Collins.?? Collins is a relativist about the natural world, but claims
to be a realist about the social world. We give these examples
merely to demonstrate that our relativist position does not
necessarily lead to political neutrality, and that the assumed
connection between political neutrality and relativism cannot be
used as an easy way to reject our relativist approach towards
technology.

Perhaps the more interesting question is just what are the
political and policy implications of the new work on technology? It
is probably too early to offer much guidance here, but we do want
to suggest that there are potential implications for politics and for
policy. If Russell wishes to argue that what should be put on the
political agenda is the viability of technologies devoted to specific
social needs neglected in the dominant capitalist milieu (that is,
alternative technologies), then any academic enterprise which
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shows that technologies are integrally shaped by society, and
which thereby rejects technological determinism, is perfectly
consistent with his goals. Our approach would endeavour to show
that any claims that alternative technologies are rejected on purely
technical grounds are false. This, of course, is not a new message.
David Noble and other labour historians, have been arguing it for
many years before the new sociology of technology came along.”?

Similarly, we would expect that detailed studies of how
particular technologies are shaped could be of use to policy-
makers. For instance, any technology policy would have to be
cognizant of such features as: technology is not merely applied
science; that the crucial questions concern not so much the social
impact of technology but the societal input into technology,
particularly at the design stage; that there is choice over
technological options; and that a complex of societal factors shape
technology, and that by studying these factors in more detail it
may be possible to encourage the development of partlcular types
of technology.?* To give ]ust a small example: one notion which
has proved to be useful in the new sociology of technology has
been that of a ‘reverse salient’. This idea was first developed by
Thomas Hughes, and is drawn from military history.> A reverse
salient is part of a battlefront which lags behind the rest, and
where most attention is devoted. Hughes argues that reverse
salients will occur within a technical system, and that they will
become the focus of innovative energy as system builders try to
correct them. It can be argued that the ‘software crisis’ of the
computer industry in the 1960s was a classic reverse salient. All the
inventive energy for a time was focused upon producing new
software, and standardizing software. Clearly, a technology policy
informed by such notions might be better equipped to spot reverse
salients as they occur, and make interventions in terms of ensuring
that resources are available to deal with them.

In summary, we reject Russell’s claims that the sociology of
science has little relevance to the study of technology. Russell’s
misconceptions on this point seem to have arisen from a
misreading of the sociology of science literature. However, we
welcome his general discussion, and we have tried to point to
differences in emphasis in his approach, in that of our own, and in
other work in the new sociology of technology. We eagerly await
the detailed case studies of the development of technology which
his approach promises.
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® NOTES

The authors are grateful to Brian Wynne for helpful discussion of the political
consequences of the new sociology of technology.
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