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The Social Construction of Facts and
Artifacts: Or How the Sociology of
Science and the Sociology of
Technology Might Benefit Each
Other

Trevor . Pinch and Wiebe E. Bijker

One of the most striking features of the growth of ‘science studies” in
recent years has been the separation of science from technology.
Sociological studies of new knowledge in science abound, as do studies
of technological innovation, but thus far there has been little attempt
to bring such bodies of work together.! It may well be the case that
science and technology are essentially different and that different
approaches to their study are warranted. However, until the attempt
to treat them within the same analytical endeavor has been under-
taken, we cannot be sure of this.

It is the contention of this chapter that the study of science and the
study of technology should, and indeed can, benefit from each other.
In particular we argue that the social constructivist view that is
prevalent within the sociology of science and also emerging within the
sociology of technology provides a useful starting point. We set out
the constitutive questions that such a unified social constructivist
approach must address analytically and empirically.

This chapter falls into three main sections. In the first part we
outline various strands of argumentation and review bodies of litera-
ture that we consider to be relevant to ,Qur‘ggals. We then discuss the
t:vmsw‘épeciﬁc approaches from which our integrated viewpoint has
developed: the “Empirical Programme of Relativism” (Collins 1981d) .
and a social construigt'f‘v:i‘ls'ti approach tothestudy of technology (Bijker
et al.w1§“§4) .In the third part we bring these two approaches together
and give some empirical examples. We conclude by summarizing our
provisional findings and by indicating the directions in which we
believe the program can most usefully be pursued.

Some Relevant Literature

In this section we draw attention to three bodies of literature in
science and technology studies. The three areas discussed are the
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sociology of science, the science-technology relationship, and tech-
nology studies. We take each in turn.

Sociology of Science
It is not our intention to review in any depth developments in this
field as a whole.2 We are concerned here with only the recent emer-
gence of the sociology of scientific kngwledge.® Studies in this area take
the actual content pfél:ientiﬁc ideas, theories, and experiments as the
subject of ar{?a'lysis. This contrasts with earlier work in the sociology of
~science, which was concerned with science as an institution and the
study of scientists’ norms, career patterns, and reward structures.4
One major—if not the major—development in the field in the last
decade has been the extension of the sociology of knowledge into the
arena of the “hard sciences.” The need for such a “strong program-
i Boﬂx;Its central tenets are that, in inyes—
uses of beliefs, sociologists should be impartial to the
truth or falsity of the beliefs, and that such beliefs should be explained
symmetrically (Bloor 1978). In other words, differing explanations
should not be sought,for what is taken to be a scientific “truth” (for
example, the existence of x-rays) and a scientific “falsehood” (for
example, the existence of n-rays). Within such a program all knowl-
edge and all knowledge claims are to be treated as being socially
.\ constructed; that is, explanations for the genesis, acceptance, and
\%}rejection of knowledge claims are sought in the domain of the social
+#-world rather than in the natural world.®
' This approach has generated a vigorous program of empirical
research, and it is now possible to understand the procesé@s,of the
comstruction of scientific knowledge in a variety of locations and
contexts. For instance, one group of researchers has concentrated
their attention on the study of the laboratory bench.® Another has
chosen the scientific controversy as the location for their research and
have thereby focused on the social construction of scientific knowl-
edge among a wider community of scientists.” As well as in hard
sciences, such as physics and biology, the approach has been shown to
be fruitful in the study of fringe science® and in the study of public-
science debates, such as lead pollution.?

Although there are the usual differences of opinion among re-
searchers as to the best place to locate such research (forinstance, the
laboratory, the controversy, or the scientific paper) and although
there are differences as to the most appropriate methodological
strategy to pursue,l® there is widespread agreement that scientific
knowledge can be, and indeed has been, shown to be thoroughly
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socially constituted. These approaches, which we refer to as “social
gp”rijs tfrruthi”yj,smt,” mark an important new development in the sociology
of science. The treatment of scientific knowledge as a social construc-
tion implies that there is nothing.espistemologically special about the
nature of scientific knowledge: It is merely one in a whal
knowledge cultures (including, for instance, the knowledge systems
pertaining to “primitive” tribes) (Barnes 1974; Collins and Pinch

1982). Of course, the successes and failures of certain knowledge
cultures still need to be explained, but this is to be seen as a sociolog-
ical task, not an epistemological one.

The sociology of scientific knowledge promises much for other

areas of “science studies.” For example, it has been argued that the
new work has relevance for the history of science (Shapin 1982),
philosophy of science (Nickles 1982), and science policy (Healey
1982; Collins 1983b). The social constructivist view not only seems to
be gaining ground as an important body of work in its own right but
also shows every potential of wider application. Itis this body of work
that forms one of the r‘pilla‘rs"dfqaur own approach to the study of
science and technology.

Science-Technology Relationship

The literature on the relationship between science and technology,
unlike that already referred to, is rather heterogeneous and includes
contributions from a variety of disciplinary perspectives. We do not
claim to present anything other than a partial review, reflecting our
own particular interests.

One theme that has been pursued by philosophers is the attempt to
separate technology from science on analytical grounds. In doing so,
philosophers tend to posit overidealized distinctions, such as that
science is about the discovery of truth whereas technology is about the
application of truth, Indeed, the literature on the philosophy of
technology is rather disappointing (Johnston 1984). We prefer to
suspend judgment on it until philosophers propose more realistic
models of both science and technology.

Another line of investigation into the nature of the science-tech-
nology relationship has been carried out by innovati earchers.
They have attempted to investigate empirically the degree to which
technological innovation incorporates, or originates from, basic
science. A corollary of this approach has been the work of some
scholars who have looked for relationships in the other direction; that
is, they have argued that pure science is indebted to developments in
technology.!! The results of the empirical investigations of the depen-

.
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dence of technology on science have been rather frustrating. It has
been difficult to specify the interdependence. For example, Project
Hindsight, funded by the US Defense Department, found that most
technological growth came from mission-oriented projects and
engineering R&D, rather than from pure science (Sherwin and
Isenson 1966, 1967). These results were to some extent supported by
alater British study (Langrish etal. 1972). On the other hand, Project
TRACES, funded by the NSF in response to Project Hindsight, found
that most technological development stemmed from basic research
(Illinois Institute of Technology, 1968). All these studies have been
criticized for lack of methodological rigor, and one must be cautious
in drawing any firm conclusions from such work (Kreilkamp 1971;
Mowery and Rosenberg 1979). Most researchers today seem willing
to agree that technological innovation takes place in a wide range of
circumstances and historical epochs and that the import that can be
aftgched to basic science therefore probably yaries considerably.12
Certainly the view prevalent in the “bad old days” (Barnes 1982a)—
that science discovers and technology applies—will no longer suffice.

Simplistic models and generalizations have been abandoned. As
Laytorrremarked in a recent réview: ™

Science and technology have hecome intermixed. Modern technology in-
volves scientists who ‘do’ technology and technologists who function as
scientists. ... The old view that basic sciences generate all the knowledge
which technologists then apply will simply tiot help in understanding ¢on-
temporary technology. (Layton 1977, p. 210)

Researchers concerned with measuring the exact interdependence of
science and technology seem to have asked the wrong question be-
cause they have assumed that science and technology are well-defined

et

monolithic structures. In short, they have not grasped that science
and technology are themselves socially prod in a variety of social
circumstances (Mayr 1976). It dc‘)égﬂgéwéfﬁfﬁbwever, that there is now
a move. toward a more sociological. conception of the science-tech-
nology relationship. For instance, Layton writes:

The divisions between science and technology are not between the abstract

functions of knowing and doing. Rather they are social. (Layton 1977,
p- 209)

Barnes has recently described this change of thinking:

I start with the major reorientation in our thinking about the science-
technology relationship which has occurred in recent years.. .. Werecognize
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science and technology to be on a par with each other. Both sets of practi-
tioners creatively extend and develop their existing culture; but both also
take up and exploit some part of the culture of the other. . . . They are in fact
enmeshed in a gymbiotic relationship. (Barnes 1982a, p. 166)

Although Barnes may be overly optimistic in claiming that a
“major reorientation” has occurred, it can be seen that a social
constructivist view of'science and technology fits well with his co;a;pm—
tion of the science-technology relationship. Scientists and technolo- |

- gists can be regarded as constructing their respective bodiqsiof kn’q\}ﬁ—?
edgg;w;}iwr;d:tycpllniqukes with each drawing on "théyurfg‘ggmlgﬁgwgcas of the other ; ‘
when and where such resources can profitably be exploited. In other
words, both sciénééwand‘fg&ﬁﬁﬁgiagy are socially constructed cultures ./
and bring to bear whatever cultural resources are appropriate for the
purposes at hand. In his view the boundary between science and
technology is, in particular instances, a matter for social negotiat
and represents no u“rikdhf’:'rl'ying distinction. It then makes little sense
treat the science-technology relationship in a general unidirectional
way. Although we do not pursue this issue further in this chapter, the
social construction of the science-technology relationship is clearly a
matter deserving further empirical investigation.

Technology Studies

Our discussion of technology studies work is even more schematic.
There is a large amount of writing that falls under the rubric of
“tecﬂlgg_c_)_l_ggxs‘ppdies.” It is convenient to divide the literature into
tlﬁégparts: innovation studies, history of technology, and sociology of
technology. We discuss each in turn.

m;M“os y 10vAtio ~studiesf have been carried out by economists

LQQ.,lgiggmeLr&@.t,l!»c,.wcandfi?l;i,@p,sk;z.,ﬁgggyﬂgc‘;gss,‘,,inw,innova ion. Factors re-
searched include various aspects of tllewfﬁ;{a\‘fi"tirﬁg_ﬁﬁﬁ‘(for example,
size of R&D effort, management strength, and marketing capability)
along with macroeconomic factors pertaining to the economy as a
whole.!? This literature is in some ways reminiscent of the early days
in the sociology of science, when scientific knowledge was treated like

a “black box” (Whitley 1972) and, for the purpose of such studies,

scientists might as well have produced meat pies. Similarly, in the
economic analysis of technological innovation everything is included
that might be expected to influence innovation, except any discussion

of the technology itself. As Layton notes:

What is needed is an understanding of technology from inside, both as a
body of knowledge and as a social system. Instead, technology is often
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treated as a “‘black box” whose contents and behaviour may be assumed to
be common knowledge. (Layton 1977, p. 198)

Only recently have economists started to look into this black box.14

The failure to take into account the content of technological innova-
tions results in the widespread use of. simple line; r.models to describe
the process of innovation. The number of developmental steps as-
sumed in these models seems to be rather arbitrary (for an example of
a six-stage process see figure 1).15 Although such studies have un-
doubtedly contributed much to our understanding of the conditions
for m@ﬁﬁ‘f“s in technological innovation, because theyignore
the technological conitent they cannot be used as the basis for a social
constructivist view of technology. 16 o

This criticism cannot be leveled at thm%megh%QJ@gg%where
there are many finely crafted studies of the development of particular
technologies. However, for the purposes of a sociology of technology,
this work presents two kinds of problem. The first is that descriptive
historiography is“‘g;mggﬂg&c in this field. Few scholars (but there are

some notable exceptions) seem concerned with generalizing beyond

historical instances, and it is difficult to discern any overall patterns

on which to build a theory of technology (Staudenmaier 1983, 1985).
This is not to say that such studies might not be useful building blocks
for a social constructivist view of technology—merely that these
historians have not yet demonstrated that they are doing sociology of
knowledge in a different guise.1? e

The second problem concerns the{s}x&ﬂgmet&g Ocus of the analy-
sis. For example, it has been claimed thatss fwenty-five volumes of
Technology and Culture only nine articles were devoted to the study of
failed technological innovations (Staudenmaier 1985). This contri-
butes to the implicit adoption of a linear structure of technological
development, which suggests that "

the whole history of technological development had followed an orderly or
rational path, as though today’s world was the precise goal toward which all

decisions, made since the beginning of history, were consciously directed.
(Ferguson 1974b, p. 19)

This preference for successful innovations seems to lead scholars to
assume that the success of an artifact is an explanation of its sub-
sequent development, Historians of technology often seem content to
rely on the manifest success of the artifact as evidence that there is no
further explanatory work to be done. For example, many histories of
synthetic plastics start by describing the “technically sweet” charac-
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teristics of Bakelite; thes_e_u_fg‘ajg‘pt;s are then used implicitly to position
Bakelite at the starting point of the glorious development of the field:

God said: “let Baekeland be” and all was plastics! (Kaufman 1963, p. 61)

However, a more detailed study of the developments of plastic and
varnish chemistry, following the publication of the Bakelite process in
1909 (Baekeland 1909c, d), shows that Bakelite was at first hardly
recognized as the marvelous synthetic resin that it later proved to
be.’® And this situation did not change much for some ten years.
During the First World War the market prospects for synthetic
plastics actually grew* worse. However, the dumping of war supplies
of phenol (used in the manufacture of Bakelite) in 1918 changed all
this (Haynes 1954, pp. 137-138) and made it possible to keep the
price sufficiently low to g‘gmpete with (semi-)natural resins, such as
celluloid.’® One can speculate over whether Bakelite would have
acquired its prominence if it had not profited from that phenol
dumping. In any case it is clear that a historical account founded on
the rc,_;ygs‘pgc‘t'ive success of the artifact leav‘qgh_rg}lgll_ggto}d. ‘
Given our intention of building a"sociology of technology that treats
technological knowledge in the same symmetric, impartial manner.
thatscientific facts are treated within the sociology of scientific knowl-
edge, it would seem that much of the historical material does not go
far enough. The success of Jag‘artifagt_i‘sfprg:'c"ifsgli;‘@hat needs to be
explained. Fora§6§ﬁog1cal theory of technology it should be the
explanandum, not the explonans. o
- Ouraccount would not be complete, however, without mentioning
some recent developments, especially in the American history of
technology. These show the emergence of a growing number of
theoretical themes on which research is focused (Staudenmaier 1 985;
Hughes 1979b). For example, the systems approach to technology,20
consideration of the effect of labor relations on technological develop-
ment,® and detailed studies of some not-so-successful inventions2?
seem to herald departures from the “old” history of technology. Such
work promises to be valuable for a sociological analysis of technology,
and we return to some of it later
The final bod; Worx we wish to discuss is what might be
~ described as ¥g 0 S}Tﬁ’% There have been some
limited attempts in recent years to%?nch such a sociology, using
ideas developed in the history and sociology of science-—studies by,
for example, .Johnston (1972) and Dosi (1982), who advocate the
description of technological knowledge in terms of Kuhnian para-

@
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digms.?* Such approaches certainly appear to be more promising
than standard descriptive historiography, but it is not clear whether
or not these authors share our understanding of technological arti-
factsa;socml constructs, For example, neither Johnstori nor Dosi
conisiders explicitly the need for a symmetric soci ogical explanation
that treats successful and failed artifacts in an equivalent way,
Indeed, by locating their discussion at the level of technological
paradigms, we are not sure how the artifacts themselves are to be
approached. As neither author has yet produced an empirical study
using Kuhnian ideas, it is difficult to evaluate how the Kuhnian terms
may be utilized.?s Certainly this has been a pressing problem in
the sociology of science, where it has not always been possible to
give Kuhn’s terms a clear empirical reference.

The possibilities of a more radical social constructivist view of
technology have been touched on by Mulkay (1979a). He argues that
the success and efﬁcagx of technology could pose a special problem for

the social_vcﬁdﬁé"fﬁfgt_i"\iig_tﬂ”yiqw_mpf scientific knowledézﬁ'fﬂégaf*ygﬁ%?
M_ﬁgyiaijmhestj) counter is that the practical effectivenc
nology somehow demonstrates the privileged epistemology of science
and thereb mpts 1tfro ciological F?‘,,El?n?tion- Mulkay
opposes this ; tightly in our opinion, by pointing out the problem
of the “science discovers, technolog&xﬁgmg@; notion implicit in such
claims. In a second argument against this position, Mulkay notes
(following Mario Bunge (1966)) that it is possible for a false or partly
false theory to be used as the basis for successful practical application:
The success of the technology would not then have anything to say
about the “truth” of the scientific knowledge on which it was based.
We find this second point not entirely satisfactory. We would rather

. stress that the truth or falsity of scientific knowledge is irrelevant to

sociological analysis'of belief: To retreat to the argument that science
maymgé wrong but good technology can still be based on it is missing
this point. Furth, the success of technology is still left unex-
plained within such gument. The only effective way t6 deal with
these difficulties is to adopt a perspeciive that-attemptsto-show that
technology, s well assciénce; eari bé unider tood.asa:socialconstruct,
" Mulkay seems to be reluctant to take this step bécause, as hepoints
out, “there are very few studies . .. which consider how the technical
meaning of hard technology is socially constructed” (Mulkay 1979a,
p. 77). This situation however, is starting géﬁg_l_;paﬂgge: A number of such
studres have recently ergflerged. FB;"éxample, Michel Gallon, in a
¢_effectiveness of focusing on tech-
\ws on an extenisive case study ol the

.
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electric vehicle in France (1960-75) to dqwrg_(‘)’p‘,str‘atc that almost
 everything is negotiable; wh is certain and what is not; who is a
- scientist and who is a technologist; what is technological and what is
~s:pmgy d who can participate in the controversy (Callon 1980a, b,
19815, @nd this volume). David Noble’s study of the introduction of
numerically controlled machine tools can also be regarded as an

important contribution to a Ej(ﬂ);éiiéi_wgo:‘ri’s“"tr‘ulé_vtivi»gﬂtﬂyic‘w_mgf»ge_chnqlogyj’
(Noble 1984). Noble’s explanatory goals come from a rather differer
(Marxist) tradition,?¢ and his study has much to recommend it: He
considers the development of both a successful and a failed technology
and gives a symmetric account of both developments. Another intrigu-
ing study in this tradition is Lazonick’s account (1979) of the intro-
duction of the self-acting mule: He shows that aspects of this technical
development can be understood in terms of the relations of produc-
tion rather than any inner logic of technological development. The
work undertaken by Bi'kea,ml\%éﬂ‘i‘g,,@gd Van Oost is another attempt
to show how th?.,§Q‘Ciall_y\99g§Nt'_rH“c ted character of the ¢
technological ariifacts might be.
studies were carried out, usiﬁgjiigtorical sources.®? gy Ay 4 # g
<. In summary, then, we can say that the predominant traditions
%in‘_'“f‘é'"c'}iﬁblogy studies—innovation studies and the history of
technology—do not yet provide much encouragement for our
program. There are exceptions, however, and some recent studies in
the sociology of technol‘(w)pgy"present promising starts on which a
unified approach could be built. We now give a more extensive
account of how these ideas may be synthesized.

ontent of some

;}anoachgq‘_ggl_piric‘ﬁlryﬁz Six case

EPOR and SCOT

In this part we outline in more detail the concepts and methods that

we wish to employ. We start by describing the “Empirical Pro-
gramme of Relativism® as it was developed in the‘ggmf
tific knowledge. We then go on to discuss in more detail the approach
taken by Bijker and his collaborators in the sociology of technology.

The Empirical Programme of Relativism (EPOR)
The EPOR is an approach that has produced several studies demon-
strating the social construction of scientific knowledge in the “hard”

e AMEATL

sciences, IhlSNME@QFRSCarEH has emerged from recent sociology
of scientific knowledge. s s main characteristics which distingui
from other approaches in the same arca, aré theé focus on the'Bipiric

alf
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study of contemporary scientific. developments and the study, in.

niroversies.2s
[hree stages in the explzinatory aims of the EPOR can be identi-
fied. In thﬁﬁﬂ@é}é'th(\interpretative flexibility\of scientific findings | -
is displayed; in other words, it is shown_that sci ific findings are
open to more than one interpretatio 0, This shifts the focus for the
explanation of scientific developments from the natural world to the
%}ﬂuworld. Although this interpretative flexibility can be recovered
in certain circumstances, it remains the case that such flexibility soon
disappears in science; that is, a scientific consensus as to what the
“truth” is in any particular instance usually emerges. Social mecha-
»Eism§ m@;mum)&ggr%% i e ] ﬁﬂ;:xibility and thus allow ﬁci’entlﬁq .
cdnthVersies to be terminated are described in theEggg, @@gé&A third . .
;;T{E_i:gé‘,*which has not yet been carried through in any stqc}yﬂof con-
temporary science, is to relate such Y‘ closure mechanisms to the
wider social-cultural milieu. Ifall threé stages were to be addressed in_
a single study, as Collins writes, “the impact of society on knowledge
‘produced’ at the laboratory bench would then have been followed
through in the hardest possible case” (Collins 1981d, p. 7).
_The EPOR represents a continuing effort by sociologists ta under—
stand the content of the natuiral sciences in terms of social construc-
-tion, Various parts of the program are better researched than others.
The third stage of the program has not yet even been addressed, but
there are many excellent studies exploring the first stage. Most cur-
rentresearch is aimed at elucidating the closure mechanisms whereby
consensus emerges (the second stage). Many studies within the
EPOR have been most fruitfully located in the area of scientific
controversy. Controversies offer a methodological advant e in the
comparative case with which they réveal the intérpretative exibility
of scientific results. Interviews conducied with scientists engaged in a
““controversy usually reveal strong and differing opinions over scien-
tific findings. As such flexibility soon vanishes from science, it is
difficult to recover from the textual sources with which historians
usually work. Collig§MMMthghNtcd the imporfance of the “con-
droversy group” in science by his use of

fhe term ¥

(the core set constructs scientific’

arob
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dvatitage)in that the resulting consensus can be monitored. In other
words, the group of scientists who experiment and theorize at the
research frontiers and who become embroiled in scientific contro-
versy will also reflect the growing consensus as to the outcome of that
controversy. The same group of core set scientists can then be studied
in both the first and second stages of the EPOR. For the purposes of
the third stage, the notion of a core set may be too limited.

The Social Construction of Technology (SCOT)

Before outlining some of the concepts found to be fruitful by Bijker
and his collaborators in their studies in the sociology of technology,
we should point out an imbalance between the two_approaches

(EPOR and SCOT) we are considering. Thq-‘“EF‘Q_&UiS/ part of a
ﬂzg%urishi'r_lg _tradition-in the sociology of scientific knowledge: It is a
lished program supported by much empirical research. In
contrast, the sociology of technology is an embryonic field with no
well-established traditions of research, and the approach we draw on
. épeciﬁcally’\(S»CG',[:)/,is only in its eaflg;cy%gi;giwgﬁaml,_w_;sﬂg@gﬂqs,_’ although
il clearly gaining momentum,29
s In SCOT the devel pmental. process fact is
§W q;g%gmm A8 ; i Variation: : @EfiﬂThls results in
i a “multidi onal’’ model, in contrast with the linear models used
explicitly in marly innovation studies and implicitly in much history
of technology. Such a multidirectional view is_ggsential to any social
constructivist account of technology. Of course, with historical hind-
sight, it is possible to collapse the multidirectional model on to a
simpler linear model; but this misses the thrust of Qur argument that
1the “successful” stages in the development are not the only possible
ones. ’
Let us consider the development of the bicycle.3! Applied to the
level of artifacts in this development, this multidirectional view results
in the description summarized in figure 2. Here we see the artifact
“Ordinary” (or, as it was nicknamed after becoming less ordinary, the
“Penny-farthing™; figure 3) and a range of possible variations. Itis
important to recognize that, in the view of the actors of those days,
these variants were at the same time quite different from each other
and equally were serious rivals, It is oﬁly by retrospective distortion
that a quasi-linear deyelopment or erges, as depicted in figure 4. In
this representation the so-called safety ordinaries (Xtraordinary
(1878), Facile (1879), and Club Safety (1885)) figure only as amusing
aberrations that need not be taken seriously (figure 5, 6, and 7). Such

aretrospective description can be challenged by looking at the actual

afa.technological artifact is
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Boneshaker

Macmillan’s
bicycle

Guilmet's
bicycle

Penny
Farthing

Xtraordinary

Geared
Facile

Lawson's
Bicyclette

Kangeroo

Figure 2

A multidirectional view of the devclopmental process of the Penny Farthing
bicycle. The shaded area is filled in and magnified in figure 11. The hexagons
symbolize artifacts.

situation in the 1880s. Some of the “safety ordinaries” were produced
commercially, whereas Lawson’s Bicyclette, which seems to play an
important role in the linear model, proved to be a commercial failure
(Woodforde 1970).

However, if a multidirectional model is adopted, it is possible to ask
why some of the variants “‘die,” whereas others “‘suryive,” To illumi-
nate this “selection” part of the developmental processes, let us
consider the problems and solutions presented by each artifact at
particular moments. The rationale fgylffhiﬁimovgis_ thesagewaﬁwghapt wfor
focusing on scientific controversies within EPOR. In this way, one
can expect to bring out more clearly the 1n}erp;q];%x flexibility of
technological artifacts. ' ‘
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Figure 3
A typical Penny Farthing, the Bayliss-Thomson Ordinary (1878). Photograph
courtesy of the Trustees of the Science Museum, London.

;m In deciding which problems are relevant, the social groups con- ., .’
/f(‘j‘ X cerned with the artifact and the meanings that those groups give to g
__theartifact play a crucial role: A problem is deﬁneci as such only wh‘er‘l(‘iéfﬁ'ﬁ“’ b
= -there ,,isﬂ;,m;ﬂffgﬁ@for which it constitutgs%%‘;;p@tobl,cm;;’ -4
The use of the concept of a relevant social group is quite straight-
forward. The phrase is used to denote Institutions and organizations
(such as the military or some specific industrial company) ,
organized or unorganized groups of individuals, Theh ik e
ment is that all members of a certain social group share the same set-"
6f meanings, aiF pecific artifact ¥ Tn detidigwhich social

t meanings. attaclied toa -
groups are relevant, we must first ask whether the artifact. has any

s T

=

e e

ies -at all for the members of the social group under investiga-
tion. Obviously, the social group of “consumers” or “users” of the
artifact fulfills this requirement. But also less obvious social groups
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The traditional quasi-lincar view of the developmental process of the Penny Farthing
bicycle. Solid lines indicate successful development, and dashed lines indicate failed

development.




























































