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ABSTRACT

This paper deals with the use made by informatystesns
researchers of Wiebe Bijker's work on the socialtaction of
technology. In order to use Bijker's method of gsial it is
necessary to make an adjustment to cater for tjengational
setting of most information systems, and it is 13saey to move
the focus of an analysis from "innovation" to thsue of "success
or failure". Three case studies, based on puldlisbgearch
papers, are presented and considered with resptutse
adaptations of Bijker's method. The paper conclud#sa note on
the limitations of this method of analysis.

1 History of an implementation

In a lucid and wide ranging essay addressed towdiistorians of Technology,
Rosalind Williams describes the experience of miging academic life at MIT to
serve a five year spell as dean of students andrgratiuate education, (Williams, R.
2000). This led to re-evaluation of her view of tiegure of engineering in general
and the role of information technology in particulhe essay describes insights
gained as a member of a steering committee ovelgdsd introduction of a $41.8
million financial system using SAP R/3. This expee challenged her previous
assumptions about engineering and technologyeddsof a profession with a self-
conscious moral purpose and a concern with therrabsspects of human progress,
there was “reengineering”. This was concerned wifibrmation technology, and was
driven by market forces to create "the capitalestsion of endless revolution [in
which] technological change is carried out by ...tdaaters, process owners,
facilitators and the like ... who are certainly nagaeers by any conventional
definition". This process seemed to be drivenhgyitmpersonal agency "technology"
which manifests itself as software. "The new redgagill come and we will have to
adopt them". When the facilities of SAP R/3 do mattch MIT's detailed
requirements, the costs involved of changing tlisveoe are such that the normal
staff attitude is that "at MIT .. in the trade-®ffetween culture and technology,
technology will win".

Historians of technology have for many years rei@che primacy of technological
determinism when accounting for innovation. Instehdir standard account
emphasises the control exercised by the sociakgbimt which innovation occurs,
and it makes use of a set of ideas normally refeieas "the social construction of
technology". William's experience of IT innovatiprompted her to question the
value of this orthodoxy of her fellow historianste€hnology. Interestingly, the
significance of context for innovation has long eecognised by information
systems developers (Mumford, 1979, Baroudi et@86) and information systems
researchers have been directly influenced by lgsterof technology. The work of
Wiebe Bijker has been particularly influential, §eh, T.J and Bijker, W.E. 1984,
Bijker, W.E., Hughes, T.H and Pinch, T. J.1987k8ij 1995).

This paper presents a brief summary of Bijker'sssden the social construction of
technology. But since innovation, in the senséeféamergence of a new product or a
new industrial process, is rarely the concern fufrimation systems research, some



minor qualifications to Bijker's interpretative thed are needed. After discussing
the consequence of moving from the broad contetécaifnological innovation to the
organisation contexts of information systems, aggdiiag that the success or failure
of the introduction of an information system carteated as an analogue of
technological innovation, three case studies drednced. The case studies are
information systems studies that use, but not exably, Bijker's ideas. These case
studies are then analysed with respect first tw treatment of success and failure
and then in respect to their organisational sedtifitpe paper concludes with a
discussion of the significance of Williams' revisist doubts for information systems
research.

2 Social Construction of Technology

Bijker's work is inspired by a desire to show timmovation is not an autonomous
process that translates scientific discovery to kieds of products or new industrial
processes. In contrast, he takes the view that ikesomething essentially social
about technological innovation. The explanatorynieavork that he uses starts from
the commonplace observation that there is a commmeloetween the groups aftors
who create technology, (the engineers, marketioplee etc) and groups composed
of such actors as consumers or potential consuofi¢he technology: both are
refereed to aselevant social groups (Bijker, 1995, p4). This connection is
influenced by the values, skills and goals of hmdtties, and these in turn may be
influenced by technological innovation. Both areessary. Without the acceptance
of customers or clients innovation is impossiblguély, the actors who create
technology cannot do so without a supporting samakext.

Bijker uses the ternmter pretative flexibility to describe the situation from which an
artefact could emerge as a technological innovatine, the relevant social groups
may interpret the situation one way rather tharttearg and so determine the
character of a technology or possibly dismiss & &ailure. It is the existence of
interpretative flexibility and the exercise of cb®ior competition by social groups
which justifies the claim that innovation is sobjiadonstructed. The potentially
gradual process during which group members, bytiag some interpretations in
favour of others, reduce the interpretative fldkypof a situation is referred to as
closure. As closure proceeds, an analysis of the wayghioh an artefact is talked
about can reveal a movement away from the langusege to discuss hypothetical
possibilities towards the language used for absalattainties. Bijker calls this
linguistic phenomenogabilisation; and he views closure and stabilisation as two
aspects of a single process.

Relevant social groups are defined by their shaleals about artefacts. These ideas
may include "goals, key problems, problem sohstrgtegies, requirements to be met
by problem solutions, current theories, tacit krenige, testing procedures and design
methods and criteria, users' practice, perceivedtgution function and exemplary
artifacts”, (Bijker, 1995, p125), and are referte@s aechnological frame. This is

a theoretical concept, not a cognitive psycholdgieacription. Such a frame
facilitates the interpretations of interactions aug&t actors within a relevant social
group, and explains how the interactions are caim&d and structured.
Technological frames are a link between relevaoiesgroups and artefacts, and just



as they can be viewed as constructing an artefadan they be viewed as
constructing a relevant social group, (Bijker, 199595).

The final factor in Bijker's explanatory schemeasver. This plays a double role in
the shaping of technology: semiotic and micropmditi Semiotic power is the
"apparent order of taken for granted categoriesx@ftence as they are fixed and
represented in technological frames" (Bijker, 198%53). It is semiotic power that is
realised in the closure and stabilisation of tebdbgical frames; and it fixes meanings
that enable, constrain and dominate not just rekesacial groups but wider social
groupings. Micropolical power is exercised in tlimtinuous interactions of relevant
social groups and can be traced in the developofeheir technological frames. It
may involve such things as access to capital, gaterd licensing arrangements,
control of standards and common interfaces. Bikews an analysis in terms of
power as a neat summary of the closure proces®rrditan an additional theoretical
level, (Bijker, 1995, p266).

3 Social construction of technology and infor mation technology

The implementation of an information system woubd mormally be put in the same
category as, say the invention of Bakelite or tlassmproduction of the bicycle. So in
attempting to apply the explanatory methods ofohiahs of technological innovation,
some justification is necessary. This is to be ¢bumthe construction of a parallel
between, on the one hand, the society, whichss tieoa technical innovation, and on
the other hand, the organisation, which is hosintanformation system
implementation project.

The study of technical innovations of even the tieth century, can usually be
restricted to a single country, and can focus em@le individual or small group in a
single company. Though this is no doubt due,adtlen part to natural parochialism,
the study of the early innovation of power driveaaminery in the textile industry
loses little by being Anglo-centric. In Bijker'susly of the work of Baekeland's
invention, though it recognises his continentalkgasund, is primarily concerned
with events in a single country, the USA, (Bijk&®95). In contrast, to choose a
random though frequently cited information systestogly, Davenport's paper on the
implementation of an Enterprise System is restlitbea single company, EIf
Autochem, (Davenport, 1998). Though the descripsoset against the background
of other organisations implementing similar systeam&l using in part, the same
software components, this does not feature inrmadyais. Both in the case of Bakelite
and EIf Autochem's information system, the innasatand implementation are led by
identifiable small subgroups or individuals, andath cases success or failure
involves a group, usually a larger group, of conedrpeople such as customers,
clients and users.

Studies of technological innovation are concernél success as viewed from a
national or societal viewpoint. Studies of inforroatsystems are typically concerned
with an organisational perspective on success ahdd. The concern with the failure
of information systems implementation arises beedaiture is endemic. Davenport,
in the paper mentioned above, refers to the hatmores of failed implementations.



Clegg and his co-authors (1997) “drawing (indingctin a sample of 14,000
organisations” found that “80-90% of IT investmedtsnot meet their performance
objectives”. It is in an attempt to account for gegs or failure that ideas of the social
construction of technology have been adopted. Widni organisation, a new IT
system plays a not too dissimilar role to an intomatechnology in society at large.
It may change the way some people work, and may elrange the way they live. In
any case, an information system is an artefactaafrehst within the world of an
organisation, its introduction is an innovationeThajor difference is that the failure
of an innovation, to the historian of technologyusually the failure of an artefact to
reach a market. Whereas for information systems;iwtarely have to pass a market
test, it is often only after users have struggléth & system that failure is recognised.

Bijker is far from being the only theorist concedngith the social construction of
technology whose ideas have been taken up by iafitmmsystems researchers.
Latour's work, (Latour, 1991 and 1999), is usedchgéide Bijker's by the author's of
two of following case studies. A range of othetushtial work is neatly summarised
in a synoptic introduction to Mitev's analysis ofairline reservation system, (Mitev,
2000). But as the following case studies demorestiijker's ideas are a sufficient
basis for a discussion of success and failurefornmation systems implementation.

4 Three case studies
CASE 1 - Accounting for success

Lin and Cornford (2000) take Bijker's "frame" id@stheir theoretical starting point.
The authors are interested in a dynamic proceisddeanslation, in which the
technological frames of those involved in IS impétation are modified by vested
interests. They see the technological frame tlesmibordinate to Giddens' (1984)
structurational ideas: frames are not static amgtrocted of preconceptions, rather
"people or groups act according to the meaningstéichnologies have for them, and
their actions shape the meanings of technologiestfers and for institutions”, (Lin
and Cornford, 2000). Changes to technological feaare termed translations, in the
sense introduced by Latour (1987), who envisagepdssibility of a number of
interest groups' involvement with a technology H&sg in a chain of translations. Lin
and Cornford use the phrase "social translatideainology” to describe how the
process of managing the implementation of inforaraystems is carried out to the
accompaniment of competition between groups, wich strive to make their own
interpretation of the system the dominant one. gecatudy of the replacement of an
email system in a bank is used to illustrate therakidea of the "social translation of
technology".

Three interest groups and their technological fisaare identified: the office
information systems group, the users, and the neanagt. Competition between the
office information systems group and the usersrednn the choice of mail software.
The user prioritised ease of use, while the infaionasystems group were concerned
that the replacement software should be a goaditfitthe bank's IT infrastructure.
The office information systems group used two tactd bring about translations in
the other interest groups' technological framessan@in the competition. Firstly
they used their superior technical knowledge oo §ain acceptance, during
discussions with users, for their choice of maigcondly, they also managed to



specify the selection criteria so that they weketaable to their own choice. The
management group and the office information systgmogp had similar

technological frames and so exhibited broad agraeri@e office information
systems group won increased support by the sin@tagem of choosing a name for
the project that seemed to promise slightly morelwdit was desired by the
management than the project could actually deliVeis seemed to have paid off, and
the project was viewed as a success.

CASE 2 - Accounting for an ambiguousresult

Orlikowski and Gash (1994) discuss people's undedstg of information systems
by reference to a concept, "the technological fraiased in part on the work of
Bijker (1987), but also in part derived from a widage of work concerned with
"cognition”. They stress the significance of comtéxe "specific uses in a given
setting", to the understanding of the use of arteldgy. They also emphasise the lack
of uniformity amongst technological frames of vasa@roups involved with the
design and use of a technology. This arises bec#edenologies are social artefacts,
their material form and function will embody theponsors' and developers'
objectives, values and interests, and knowleddkatftechnology”. The use of the
concept is illustrated by a case study dealing tiéhintroduction of Lotus Notes to a
large firm of professional consultants.

A detailed qualitative analysis stops short of denb the introduction a success or a
failure; but it revealed a marked contrast betwengroups of employees: the
technologists, a group of 40 people reporting &dhief information officer, and the
users, consultants and administrative staff oeakls. The technological frame of the
users crystallised round the notion that Notes avism of personal productivity

tool, and contained a recognition of "its electcomail features and its potential to
substitute for existing technologies such as faktatephone". The technologists, in
contrast saw its main role as that of supportirayig work as "a platform for
information sharing, electronic communication, doemt management and on-line
discussions”. Had the technologists, who werearsiple for rolling out the system,
anticipated the formation of the users' technolalgh@me, they could have attempted
to have influenced its formation through trainimggrammes or propaganda. Then
perhaps they could have brought about "the fundgahehanges in the business
practices and culture of the firm", that had bdweirtoriginal aim.

CASE 3 - Accounting for failure

Wilson and Howcroft (2000) focus on the use of gdlabout the social construction of
technology to inform the process of informationteyss’ evaluation. They point out
the danger of jumping to premature conclusions et criteria should be used in
an evaluation. The choice of criteria is crucitlsltoo easy for an evaluation to
become an attempt to demonstrate a return on meestunder the direction of those
who had actually made the original investment. &igk notion of "relevant social
group" is used because different groups will "ndyaefine technological problems
differently but also disagree over definitions dfat constitutes success and failure"
(Wilson and Howcroft, 2000). The authors also ugkeBs term "interpretative
flexibility". They use it to describe differencestiveen relevant social groups, and to
explain how different social groups assign sucoedailure to particular technical



solutions. The concept of "technological frametiag used, but there is a reference to
the process of stabilisation of a technology, dtitbagh there is no mention of
Bijker's ideas about power, the case study predextteld be analysed in terms of
both "semiotic and micropolitical power".

This theoretical framework, augmented by Latoewmistributions of problemization
and translation, was used to investigate the etialuaf an hospital information
system used to plan the care of patients. Two atials are described. The first one
was influenced by the belief that lack of committnand involvement on the part of
users was a key problem. The evaluation was cadbiith attempts to persuade the
users of the system of the benefits to be derikau it. It thus used manipulations of
the assessment criteria to "downplay negative camsrend promote positive ones".
The author's analysis identifies two relevant dagiaups: the nurses and the Nursing
Information Team. This second group included thgeet Nurse and the Director of
Nurse Managers; both were closely allied with tingpdier of the system. Only this
group found the system to be beneficial, and tlauaion showed that it was the
users, not the system, that were at fault. It geldistrated the role of both
"micropolitical and semiotic power" as at least pamarily the system is determined
to be a success. However, in the following thres yeriod, the nurses continued to
find the automated system unsatisfactory. It waslder less than half the patients,
and nurses preferred to use pre-printed care pédher than use the information
system to generate individually tailored plansfdatients. In the light of the nurses'
disaffection, and the burden of software suppodt@aintenance fees, a re-evaluation
of the system was carried out. This time the detadlbjections of the nurses were
taken into account, and the system was condemnadadlsire and was "switched

off".

5 Analysisof Successand Failure

The three examples given above illustrate the pialemsefulness of Bijker's analytic
framework for information systems research. Irtfake cases, the authors are
interested in the issue of success and failurepfementations. Both Lotus Notes
and the Nursing Information System examples woubtb@bly be placed in Clegg's
category of "IT investments that do not meet tperformance objectives”, whereas
the email system of the second case study wasd=yesi a success.

The two examples that were not clear successesmilar in as much as both
systems were installed satisfactorily, and they lppbvided the intended range of
functions. But it was the use of the system thag wroblematic. From a social
construction of technology view, as Orlikowski aadsh point out, the Lotus Notes
implementation was not a failure for the usershBatthe technological frame of the
relevant social group of users had stabilised ertebhnology of ‘Lotus Notes as
personal productivity tool'. The failure was ledt the relevant social group of
technologists, and it was a failure in the senaettie technological frame of 'Lotus
Notes as a vehicle for computer supported cooperatork' was not sustainable in
the context of the implementation. If the closuregess were to run its course and
terminate, we should suppose that the technologistsd also see that what they had
implemented was a personal productivity tool.



This ambiguity around success and failure canlagsmvestigated in Lin and
Cornford's study. Here, the relevant social grolupsers' technological frame of ‘user
friendly email system' did not stabilise. Instethe, group was persuaded to use the
technology that corresponded to the office infororasystems group's technological
frame, of 'technically appropriate and reliable gisystem'. This technology, with
minor badge engineering, was also acceptable tm#ragers. Thus, with this
closure, all three relevant social groups shoulelted the same view of the
technology.

The Nursing Information System case illustratesséime phenomenon as the Lotus
Notes case: the view of the users eventually pledalhough not discussed in
Wilson and Howcroft's paper, the nurse's technobdgrame must have represented
the facts that the system did not mesh with theirking routines and provided them
with no benefits. There was the possibility of teehnological frame of the Nursing
Information Team reaching a closure which wouldéenkad to the system being
viewed as a success, and the first evaluationeo$ylstem could have been
instrumental in bringing that about. However, tliesmg group continued to
complain about the system, which illustrates thatrtval relevant social group, the
Nursing Information Team, mustered insufficient s power to stabilise their
own technological frame. The continuing financiatden of the system was at least
partially responsible for the second evaluatiothefsystem. This could be seen as
diminishing the micropolitical power of the Nursihgformation Team.

6 Social Construction analysiswithin Organisations

The three case studies demonstrate the fruitfuloleBgker's ideas even though the
authors are not committed to any single versiotmefSocial Construction of
Technology theory. In all three the analysis iarmed by the limits the host
organisations of the systems: a consultancy firbarék and a hospital. In
consequence, the relevant social groups are ahiced within the command
hierarchy of the organisations. Moreover in sugfaarsations, there will usually be
some recognition of a standing conflict of interestween various groups. For
example, workers in many organisations belongades unions. This has several
consequences. The users of the investigated systehkely to be a subset of the
organisation's workforce, who will be answerableclly or indirectly to the
management. The information system itself, likesthmentioned in the case study,
will most likely be implemented for specific managent purposes rather than to
satisfy the desires of the users. Finally, the ojpities available to the users to
influence the design of systems are likely to bedettoned by their subordinate status
within organisations.

The subordinate position of the users means tlegetthnological frames of relevant
social groups of users are constrained. The Nutsifogmation System case study
shows this. It was not open to the nurses to dga@ahstruct a system that met their
professional needs. The system appeared to havedesgned to meet the needs of
the group containing the Director of Nurse Managéhe users were in effect left
only with a choice between declaring the systemcaess or a failure, but with no
guarantee that their collective decision wouldyamy weight, and even though they
prevailed, the timing of the closure process wadsrd@ned by the Nursing
Information Team.



Lin and Cornford's Bank case study illustrates thate is some scope for a relevant
social group composed of subordinate members ofgamisation to determine the
dominant interpretation of a system. Though thesss of the office information
systems group may have possibly involved somedrickt did not call on the
management to make a serious sacrifice.

The Lotus Notes example is interesting becauseuwd the intentions of the
technologist, whose initiative would have had therimatur of the executive
management, were frustrated by the dominant ind&pon emerging from the users,
the system appears not to have been withdrawnaliéative interpretation of the
users was apparently acceptable to the executiteofRourse, had the Lotus Notes
system been withdrawn, a verdict would be thateicanological frame
corresponding to "not fit for intended purpose” Wablave emerged.

The range of different outcomes of this small nundiestudies suggests that, even
given the organisational constraints placed onrmédion systems, the social
construction of technology analysis is valuableefUscceptance is not the only issue
that needs to be investigated, nor need the imga&in be reduced to discovering
exactly how the apex of the command structure tsasay with the base. The use of
Bijker's ideas provides a means of not just makisgnple judgement of success or
failure, but of analysing exactly what these twarte might mean within an
organisational setting.

7 Conclusion

The studies reviewed above clearly reveal the valuke "Social Construction of
Technology" analysis of success and failure inrimfation systems. They also reveal,
though less clearly, a connection with Rosalindlfi's experience with SAP R/3 at
MIT. Itis not surprising that she turns to a mgemeral economic and sociological
explanation of the sense of victimisation felt byT\Mtaff. "Technological change”,
she states, "is fuelled by money pouring into pobdievelopment from interlocking
corporations, some of them with virtually unlimitessources and global reach".
Bijker's method of analysis works well at the legetoncern of information system
researchers. It would be unreasonable to expeetlaa that focuses on the concept
of "interpretative flexibility" as a means of undemding the interaction of
technology and society to deal, at the same tinith, ttwve consequences of large scale
social and economic forces.
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