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Abstract. This paper provides a long-term case study obagware’s
appropriatiod in a German state government. The study coveriféiogcle from
the groupware’s introduction to its removal. Weoadgamined the consecutive
re-introduction of another groupware applicationridg a period of about five
years, the field of application offered us the apyaity to gain deep insights into
personal, organizational and technical aspectgyobapware's appropriation and
re-appropriation(the appropriation of a similar but different tackogy for the
same purpose). We have used these empirical datantobute to the theoretical
framing of the appropriation process of groupw&ecial emphasis is given to
approaches based on Structuration Theory. Disaygsiisting
conceptualizations, we contribute to a better ustdeding of organizational
change processes induced by the appropriationoofpgrare. Focusing on the
removal and re-introduction phase, we also discoe®r requirements for the
design of groupware platforms.

1 we use the term "appropriation” in this contribatiin its general meaning, referring to the acfreet
users play in designing the use and usages of aémiyn We are not referring to the specific meaning
of this term in the context of the theories disedskter.
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1 Introduction

Groupware is applied in different types of orgatimss. As a consequence of
practical experience, the CSCW community has bedaoreasingly aware of the
intertwined relationship between groupware usagkthe structure and culture of
organizations (e.g. Wulf and Rohde 1995; Button &mérrock 1997; Hepsoe
1997). The introduction of groupware is often rethtto the processes of
organizational change. From an economist's pointi@#, the introduction and
the change process can be measured by evaluatigthevtihey improve the given
work processes, increase the quality of the outprudffer new options for future
development. However, looking at the case studiesgmted in the literature, we
find success stories as well as major failures svleen introducing the same kind
of applications (cf. Lloyd and Whitehead 1996; Kans 1999). Different
experiences indicate that the way a groupware tisodnced, related to
organizational change processes, is a crucial sadeetor. Therefore, it is worth
investigating organizational change related to itlteoduction of groupware in
theory and practice.

With regard to theory, we focus on approaches whighbased on Giddens'
Structuration Theory. We use the results for a ikoiiinal case study to evaluate
these theoretical approaches. Describing expermseinom the POLITeam project,
we present a complete lifecycle of a groupwareiegipbn, from its introduction
to its removal. Extending an earlier report (cfpdki and Wulf 1999), we also
cover the re-introduction phase in which a new pveare is applied with the
intention to replace the old one. In widening tkepe of observation from one
tool to an infrastructure, we introduce the conceptre-appropriation the
appropriation of a similar but different technolodgr similar tasks. Re-
appropriation is an interesting phenomenon to ofesend to discuss in the
context of technology-related organizational champgecesses. Based on the
empirical findings, we discuss how groupware is rappated and how
organizational change processes, which lead to reefiseal assimilation of
groupware technology in organizations, can be d#tad. We also report on
possible problems and obstacles for these proce€sesfindings also induced
new requirements for the design of groupware plato

This paper is structured as follows: First, we giveurvey of the theoretical
discussion dealing with the interaction betweenupgveare technology and
organizations. First we describe the researchngetind methods referring to our
case study. Then we take a closer look at the wor& processes in the field of
application. Using the groupware lifecycle phases atructure, we describe the
main experiences gained. Finally, we discuss ouadirigs with regard to
theoretical as well as to practical implications.



2 Interaction between Technology and
Organization

Ciborra (1996 and 2000) described the difficuliiesinderstanding the dynamics of groupware usage,tlae more or
less uncontrolled “drifting” of information infrasictures in organizations. The appropriation, reahowand re-
appropriation of such infrastructures present aer@sting empirical case in this context. From atioa research
perspective, it challenges us to understand thenfiat of organizational transformation.

2.1 Theoretical Concepts

To analyze a groupware's use in a long term petispeand the organizational change processes iadoltheories
dealing with the relation of organizational andhteical factors need to be considered.

Research within the last forty years indicates #pgiroaches focusing on the
impact of technology on organizations did not gathgrgenerate applicable
results. These approaches were based on the assurttpt technology has a
general impact, i.e. that the introduction of aaertool must necessarily lead to
specific effects. Crawston and Malone (1988) caltesth a perspective the
‘technological imperativeA refinement of this stance assumes that thectsfof
technology depend on certain conditions. This stldahought is calledhe
contingency theoryt conceptualizes the impact of technology oraargations in
a more sophisticated manner than the general témjinal imperative
perspective. However, it is hardly less determiaisthe technological imperative
has been challenged by the viewpoint that peopl@aposefully to accomplish
certain objectives and according to their interdidhey choose the technology
they need. This view is called tloeganizational imperativestrategic choiceor
planned change perspectivdowever, the influence of an existing technolagic
infrastructure on human decision making and plagpsmot taken into account in
this school of thought (cf. Andriessen, Hettingad &Vulf 2003).

Due to lacking explanatory power of technologicaldaorganizational
imperative perspectives, an interactionist perspecs dominant nowadays. It is
based on the idea that changes emerge from theediof@ble interaction of
people, context, and technology (Crowston and Malt®88). The proponents of
such an interactionist school of thought applyetéht theoretical frameworks to
ground their analysis, namely the Structuration ofag(cf. Orlikowski 1992,
1996b, and 2000; DeSanctis and Poole 1994; KaestenJones 1998; Karsten
2003), the Activity Theory (cf. Nardi 1996, KuuitD96, Redmiles 2002, Térpel
et al. 2003) and the Theory of Self-Organizing 8b8lystems (cf. Wulf 1999). In
the following we will focus specifically on thosetéractionist frameworks which
are grounded in the Structuration Theory.

Giddens' Structuration Theory1984) is an attempt to overcome the
fundamental division within the social scienceswassn those who consider
social reality as a product of human action in tight of their subjective
interpretation of the world, and others who seenttoaused by the influence of
objective, exogenous social structures. Giddengga®s that structure and human



action should be considered, not as independecomticting elements, but as a
mutually interacting duality. Structures are crdaby human action, and then
serve to shape future human action. This is calhed principle ofduality of
structure, i.e. social structures are both the medium and dbh&ome of
interaction.

Though Giddens' Structuration Theory does not teainology explicitly, the
duality of structure has been perceived as an itapbrconcept to ground an
interactionist framework for analyzing the effeofstechnology on organizations
(cf. Jones 1999). This attraction stems, as weiseiom two triggers: (a)
technology can be seen as an important aspectumftwte which interacts with
human action (b) the interaction between structarel human action is
conceptualized in a non-deterministic way, i.e.dbhcome of this interaction can
not be anticipated beforehand.

However, one finds different conceptualizationshwitgard to the structuring
role of technology on human action. Due to its poédly high impact on human
action these conceptualizations have been discusggdntensively with regard
to groupware. In her earlier work Orlikowski (199@3sumes that structure is
implemented into technology during the design ph@ke structure implemented
into the functionality of an application interaststh human action during the
usage phase.

DeSanctis and Poole (1994) developed a framewoi&haddlows an analysis
of the impact of technology on organizations. Thifjerentiate Orlikowski's
(1992) notion of structure embedded in technol&pcial structure provided by a
groupware is conceptualized in two ways: the "$tnad features” and their
"spirit". The structural features characterize tinay the functions are
implemented in the system. So social structuresstal least partly, embedded

inside the technical artifact. Moreover the conadpirit is introduced.
"Spirit is the 'official line' which the technologyresents to people regarding
how to act when using the system, how to interfisefeatures, and how to fill in
gaps in procedures which are not explicitly spedifi<...> Spirit is a property of the
technology as it is presented to users. It is hetdesigners' intentions - these are
reflected in the spirit, but it is impossible to ally realize their intents. Nor is the
spirit of the technology the user's perceptionmtarpretations of it - these give us
indications of the spirit but are likely to capturely limited aspects.” (DeSantis and

Poole 1994, p. 126)

The "spirit" should be reconstructed by the redearbased on an analysis of
artifacts such as the system's interface or trgimmaterial, and additional
interviews with designers and users. By introducthg concept "spirit" the
authors indicate that they do not consider the emgnted functionality to be the
sole source of social structure imposed by a greupw

In breaking with her earlier applications of Sturetion Theory, Orlikowski
(2000) revokes the assumption that social strucisirienplemented within the
technological artifact during the design phase. Thange in her theoretical
perspective is due to empirical findings as wellcaa reconsideration of Giddens'



theory. Referring to empirical findings on the wdedifferent technologies, she
argues that people modify technologies and thaiiception of technology long
after design and development. When reconsiderimgctitration Theory, she
points out the fact that Giddens (1989) rejectedidiea to conceptualize structure
as being something outside or external to humanrgcs something that could
have form and shape by itself. In reformulating karlier conceptualizations,
Orlikowski (2000, pp. 406) believes that only thqmeperties of a technology,
with which a human actor interacts frequently, cbuate to the ongoing process
of structuration. So the recurrent social practmeduces and reproduces a
structure of technology use. The social structdréeohnology use is emergent
and not embodied in a stable manner. Even if thetsire of technology use may
become institutionalized over time it is only aalstization for now". A new
structure can be enacted at any time. Howeversdh@l structure emerging from
a technological artifact is not fully arbitrary. mhust be understood as being
related to the artifact’s functionality.

2.2 Organizational Transformation

Theories conceptualizing the relationship betwesgamization and technology
are of high practical relevance. They allow ondind appropriate approaches to
stimulate organizational change related to theoduction of groupware.
Traditionally, approaches which deal with orgarnaal changes related to the
introduction of technology are grounded either aecnology-imperative or on
an organizational-imperative perspective.

Roughly speaking, there are two different approachehe CSCW literature
for introducing groupware. The first one, which gadl "technology first", focuses
on the new technological options groupware offéitse decision makers in the
organization - often from IT departments - emplbg tgroupware technology
without explicitly and actively addressing issuef arganizational change.
Perhaps they just want to gain experiences widthnology which is regarded to
be important for the organization's future and ftgther potentials for
development. An example for such an approach ispipeopriation of electronic
calendars in two major computer companies (cf. @rahd Palen 1995; Palen
1997). "Technology first"-approaches may also hawmeorganizational change
perspective. In this case, organizational changees as determined or enforced
by the given technology. Such approaches are gemimdthe school of thought
we called "technological-imperative".

In the second sort of approach which we name "ozgéon first"
organizational objectives are dominant from theitr@gg of the introduction
process. Management typically initiates and impletsechanges in the
organizational structures and its work processesmjgrove an organization's
performance or fit with the environment. Groupwagehnology is introduced to
support organizational changes with adequate irdton and collaboration



infrastructures. An example is presented by Turfg896). He describes how
groupware has been introduced following the degisim reorganize a
multinational company around profit centers. Thagproaches are grounded in a
school of thought which we called the "organizatiomperative".

In the approaches above, organizational transfeomais the result of a
planned and purposeful intervention. It occurs digpand discontinuously. A
rather short period of change disrupts longer pisriof organizational stability
(cf. Orlikowski 1996b). Contrary to these approa;hateractionist approaches,
especially those which are grounded in the Strattum Theory, conceptualize
organizational transformation related to the intrcttbn of groupware as an on-
going change process (cf. DeSanctis and Poole 198kopwski 1996b; Karsten
and Jones 1998). The recurrent social practiceugexior reproduces the social
structure of technology use permanently (cf. Osikki 2000).

Taking such a perspective, the meaning of orgapizalt change has to be
extended. In addition to just focusing on purpolefplanned interventions,
unintended, subtle and slow changes in the actank wractise need to be
regarded. Orlikowski and Hofman (1997) suggestedearty classification of
organizational transformation following the intraiion of groupware.
Transformations can be distinguished by two dinearsi

(@) whether the change is anticipated at the momernthefgroupware

introduction, and

(b)  whether it is planned and realized purposefully.

"Anticipated changes" are organizational transfdroms, which are being

planned the moment the groupware is introducedraatized purposefully.

"Opportunity-based” changes are not anticipated nwiwroducing the

groupware. However, when their potential is discedethey are realized in a

purposeful manner. "Emergent changes" are not ipated when the

groupware is introduced and emerge through dedmea unplanned
activities.

2.3 Empirical Studies

There are only few in depth studies which haveofedd the organizational
appropriation of groupware technologies over longanods of time (cf. Torpel,
Pipek and Rittenbruch 2003; Hettinga 2002; Cibd®86 and 2000; Wulf 1999;
Ngwenyama 1998; Karsten and Jones 1998; Hepsoe Biesen and Eveland
1996; Orlikowski 1992b and 1996). These studiescaneial to investigate the
interaction of groupware technologies with orgatiweal processes. Among the
different groupware applications, Lotus Notes sedamsbe the one whose
organizational effects has been most intensivelgstigated. Other studies deal
with group decision support systems and video-agenfgng applications.

With regard to research methodology, most of thediess look at the
appropriation of a single application in one speadirganizational setting. Such



studies are fundamental in shaping our understgnalirappropriation processes
and in identifying factors of relevance. Anothempagach is taken by studies
which try to identify factors of success or failutiroughout different
organizational settings. A study by Huysman et @003) compares the
appropriation of the same video conferencing appba across different settings.
In a survey article Karsten (1999), compares studealing with the introduction
of Lotus Notes and classifies them according t@ thrganizational effects.

These studies focus on observing the appropriatiame specific (groupware)
tool. But today the classical groupware functiomsegsaging, file sharing,
awareness, video conferencing, etc.) are often redveoy a multitude of
technologies and tools, which build a technologicfbkstructure (cf. Hanseth and
Lundberg 2001). This infrastructure is challengegl dvery new tool and
technology users gain access to, and there it mglpbally or organization-wide)
enhanced if the technological innovations are edtoh as being useful. This
results in a perspective in which a changing teldgical infrastructure
undergoes a process of continuous appropriatioshiRg the focus of our
analytical perspective beyond the scope of oneandlits appropriation results in
interesting opportunities for empirical work. Itvgs us the chance to understand
the dynamics of competing technologies (and thgir@priations!) in an analysis
of technology-related organizational change (Torgelal. 2003, Wulf 1999).
Finally, it strengthens our awareness of time ansdtoly, which offers
opportunities to gain insights into technology-teth organizational change by
observing consecutive appropriations of technokfpe the same or similar tasks
by the same players. Therefore, we took the oppiytuo accompany an
organization through the appropriation of a grougy#he groupware's removal,
and the re-introduction of a different groupware.

Analyzing re-appropriatior) seems to us an interesting way to discuss
appropriation models based on the Structurationomhelt allows one to
investigate the effects of different functionaktien the emerging social structure.
The transition period when moving from one systenthe other seems to be of
special relevance. One would hope that the difteteroretical concepts of
technology-related structuration could be evaluated

An investigation which deals with the replacemeind groupware application
through another is also of high practical relevarides higher the penetration of
groupware within organizations and the longer thegsglications are in use, the
more likely it becomes that one groupware will leplaced by another. Such
findings may also be transferable to other clasesmputer applications.

Though obviously of high theoretic and practicévance, we do not know of
any case study which has investigated the replatemieone groupware by
another. The replacement of a groupware in a mganzational setting cannot be
planned in the beginning of a study. Therefore eicgdi findings, like the ones
presented in the following are the result of fabdeacircumstances.
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In the following we will present a long term caseidy. It covers the
introduction, the organization appropriation ane temoval of a groupware, until
finally a new groupware application is introduced.

3 Research Setting and Method

The case study deals with computer supported catper in political
administration. After the German parliament had ente decision to move a big
part of the federal government from Bonn to Berbinyesearch initiative was
launched to develop tools for distributed work le folitical administration. In
this initiative, two research institutions and adustrial partner were supported
by research grants to develop groupware solufiofs. find out appropriate
design requirements and to evaluate prototypichitisnas, two organizations of
the political administration were involved: a fealemministry and a state
government.

The POLITeam project followed a “technology firgtpproach. It started as a
software development project in which the applyanganizations wanted to gain
experience with tools to support distributed coapien. In the beginning of the
process, there were not any plans for organizdtioawasformation.

The case study reported here took place in thergowent of a Northern
German state. In this contribution we focus on wprkicesses connecting the
state government located in the state's capitdl thié Bundesrat (cf. figure 1).
The Bundesrat is the second chamber of the Germdiampent representing the
16 states. It is located in the federal capitalthatt time in Bonn. The State
Chancellery (SC) plays an important role within ghate government. It channels
information from and to the different state minesst Within the State
Chancellery one organizational unit (a head andetl@mployees) is responsible
for the coordination of the different state minesrwithin the process of political
decision making. The State Representative Body |SRBcated in the federal
capital. In the SRB about 30 people are occupi¢h kepresenting the interests of
their state in the process of federal legislatibhe SRB belongs to the State
Chancellery. The SRB is responsible for transfgrdiocuments and distributing
information between the state government and thexdBsrat. A detailed
description of related work processes will be gilaar.

Before the beginning of the project, only some aypés of the state
government were equipped with computers. NetworlsR¢&re mainly used by
typists and secretaries. Thus, the SRB had no pEsdiment of its own, because
the IT-department associated with the SRB belongedtie State Chancellery in

2 The German National Research Institute for InforomafTechnology (GMD-FIT) and the University of
Bonn were research partners in the POLITeam propgatas, the IT branch of the Volkwagen
cooperation, was part of the consortium as the striah partner. Both authors worked during the
project at the University of Bonn.
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the state's capital, 700 kilometers away. WhenIprob occurred, they asked for
IT-support from another state's Representative Bodye same building.

The software develop-
ment process was based
an off-the-shelf groupware
application: UINKWORKS™
by  Digital. It was
introduced in the
government administratior
of the state and its SRB ii Sate Capital
the federal capital. The FederalCapital
features of the systen
offered shared workspace:

State Chancellery

Sate Ministries

electronic circulation
folders, e-mail (including
electronic document Bundesrat Sate Representative Body
transport), and basic

Figure 1. Organizations and Information Flow

awareness services. Th : .
when preparing a section of the Bundesrat

groupware was based on
client-server  architecture.
An application programming interface allowed extens of the groupware
system. Starting from INKWORKS, the research institutes and the industrial
partner developed new system versions evolutighagkording to the specific
requirements of the users. Cremers et al. (199@nMey et al. (1998), and Prinz
et al. (1998) describe the cooperative design poremore details.

The project started with a series of semi-structungerviews with nearly all
potential users in order to learn about their wpréctice. The interviews were
conducted jointly by researchers and consultawi® fthe industrial partner. The
interviews were transcribed and used to createiéscenarios describing typical
work processes. The industrial partner tailored kmek\WORKS application
according to the requirements found and presentedthe users of the different
organizational units in training workshops. Aftegleé months, the system was
introduced. During the introduction phase usersewsrpported with daily site
visits by researchers and consultants. Over thieviolg four years of usage
project members visited the different sites twiaa@nth for a full day to provide
individual support to every user. A telephone Imatlivas offered to the users as
well. When necessary, researchers and a constiitamt the industrial partner
facilitated workshops to discuss organizational bjpms. Once a year the
researchers conducted semi-structured interviewls sélected users in order to
investigate topics such as training and suppodiyidual and collaborative work
with the system, cooperation and usage of infomnatisearch facilities,
awareness of others and conventions. The res@septed in this paper are based
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on a collection of transcripts from interviews esitisits, telephone hotline calls,
and workshop discussions. The authors were engag#tferent roles during the
project: as interviewers, facilitators of discussgroups and providers of system
support.

The last phase described in this paper, took [@étee the research project had
ended. Relations to the application field wereaunstd on an informal base by the
authors. Final interviews (problem-oriented naveatinterviews) and a small
workshop was conducted about five years after thggt started. Due to a major
re-organization, many of the people we had beerkiwgwith in the SRB left the
organization, and further research was not possible

4 Preparing a session of the Bundesrat

We will now describe the main work processes of SRB in the federal capital
as they were given in the beginning of the projébe description is based on the
initial interviews. It also reflects additional imgs we gained during the early
usage phase. These processes represent the c¢oitg atthe organization. Other
activities, for example the organization of evemtghe writing of press releases
also involved groupware usage (e.g. collaboratx writing) at a later stage of
the project. However, they will not be discusseehe

The main task of a SRB is th~
management of the informatiol
flow between the federal and sta
capital concerning the legislatiol
procedure in the Bundesrat. Tt
Bundesrat meets every three wee
to discuss and vote on an agenda
about 80 different issues. The SR
and specific sections of the Sta
Chancellery and the state ministrie
cooperate in determining the state

. Numbers Resp. Fo
vote on each of those issues. ASt |, dicate Doeument
state was governed by a coalition [step sequence ©) Tanster
two parties, which opposed eac @Sam Chancellery

other on the federal level, th

decision concerning the state's vo _ _
on an issue in the Bundesr: Figure 2. Vote Preparation Proc

occasionally required complex negotiations. In preg a session of the
Bundesrat, we distinguish four different, but clgsmnnected work processes.
The first work process is referred tolasue Distributionwhich deals with the
distribution of information material from the Burstat to the appropriate sections
of the state government. The treatment of an ibsgas with printing the federal

13



government's proposal in the print shop of the Bsnat. It is sent via courier
service to the SRB. After the registrar takes aume copies for internal use, the
remaining ones are sent to the State Chancellegnbther courier. There, more
copies are taken and send to the state's ministmgternal affairs via courier.
Finally other couriers bring the documents to #leo ministries involved in that
issue. The document transport takes three dayso#er transport of documents
between the Bundesrat and the state governmenswogksimilar manner.

The second work process prepares the negotiatamegses which leads to the
state's vote. We call this oote Preparation(cf. Figure 2). Two weeks before
the meeting of the Bundesrat its different comnoissi (e.g. commission for
internal affairs) meet to discuss and vote on tliterént issues of the next
agenda. An issue is typically handled in severahmissions. The state is
represented in each commission by one employdeecSRB who typically is the
head of the corresponding section in the SRB. Afte¢ meetings of the
commissions a personal protocol including main usson points and results of
test voting is hand-written by each section head passed to a secretary for
typing, followed by further correcting and re-tygiantil the result is satisfactory.
Then it is sent by fax to the corresponding stateigtny. At the same time, a
secretary of the Bundesrat writes an official pcotoabout each of the
commissions' meetings and sends the paper documanthe SRB to the
corresponding state ministries. Within the comnoigsieach state ministry acts
independently by means of the corresponding sedidhe SRB. To coordinate
the different ministries’ activities, concerningeoissue of the agenda, the SRB
invented a coordination mechanism (cf. Schmidt 8ndone 1996) based on a
form sheet. This coordination mechanism works He\is:

For each issue, one section of the SRB takes nesponsibility (issue
leadership). The issue leader creates a hand-wiitten sheet for each issue for
which he is responsible. He marks the issue anesgawough political judgement.
He adds the result of the test voting in the corsiorsof the Bundesrat, for which
he is responsible. Finally he states the nameshefr cections of the SRB, whose
commissions also deal with that issue. On the felheet he leaves space for the
other sections to add their comments and their dgsiam's test vote. This form
sheet is typed and printed by a secretary, antheeked by the issue leader who
then carries it to the heads of the other sectiovalved in order to get the result
of their test votes. To reach the heads of eactiosechis process may require
several attempts, being that the section headalment quite often. Finally, all
form sheets are given to one section head whosporesible for collecting and
sending them by fax to the section of the StatenCéléery which is responsible
for the coordination of the state's activitieshie Bundesrat. The deadline for the
arrival of the papers is always on the Tuesday reefthe meeting of the
Bundesrat, which typically leads to high time pressin completing the papers.
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The Chancellery uses the form sheets to get a wuwmethe state of political
process and to recognize inconsistent activitiedifgrent ministries.

The third work processVpte Negotiatiop mainly takes place in the State
Chancellery. The state's vote is now negotiatetthetgovernment level. Having
identified possible conflicts between different mitries, the employees of the
State Chancellery contact the conflicting minigrielentify the political dissenter
and try to find a compromise. Inside each ministingre is a section responsible
for the coordination of Bundesrat activities. T@inate the negotiation process,
those sections have to contact other sections @ir tministries which are
responsible for specific issues. The negotiatiarginue the next following days.
In the State Chancellery the negotiation resuls summarized for the state
cabinet which finally decides how to act on eaduésin a meeting three days
before the session of the Bundesrat. The optiongitiner to agree, to disagree, to
abstain or to suggest a modification of the giv&sue proposal. The results are
then transmitted via fax to the SRB where theyused to prepare the Bundesrat
session (negotiation with other states, additideat votes, etc.). If the cabinet
decides to propose a modification concerning ont@issues on the agenda, the
modification has to reach the Bundesrat two day®erbethe meeting. These
proposals are formulated in one of the ministreent to the SRB for a formal
correctness check, approved by the State Chancelled finally sent to the
Bundesrat through the SRB via courier. This protessto be carried out within
one day, so the documents usually are sent bywfach lead to frequent retyping
of the whole text.

The forth process is the so call&géssion PreparationThe day before the
meeting of the Bundesrat the modified proposalsftbe other states are sent to
the State Chancellery and ministries. The statesigmment has to make up its
mind on how to react upon the proposed modificatiby the next morning, so
this coordination task is under extreme time pressas well.

5 The lifecycle of the groupware

The term lifecycle is often related to an acknowksdi model distinguishing more
or less distinct phases, e.g. product lifecycle et marketing (Kotler 1980) or
the software lifecycle in software engineering (Sunville 1989). We do not
rely on such models, because there is neither ahredresenting a groupware
lifecycle, nor is there enough empirical data tddbane. However, we apply the
metaphor “lifecycle” to provide a temporal struedor presenting the case study
in more detalil.

In this paper, we roughly distinguish four phasasoduction, use, removal,
and re-introduction. The introduction phase coviédrs analysis of the work
processes and the identification of processes,hwstould be improved with the
help of the new tools. Moreover, it deals with thstallation of the groupware
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and related qualification processes. During theplsese, the appropriation of the
new technical infrastructure takes place by theawization. Technical fine-

tuning, adjustment to new external developmentgaliering and implementing
organizational innovations, and qualification measuor new users are activities
during this phase. The removal phase begins wighdicision to remove the
groupware infrastructure or to change to anotheumguware product. It caves
activities such as saving data and realigning wpriicess. During the re-
introduction phase a new groupware is applied. Tghiase is similar to the

introduction phase. However, it is based on givepeetations and experiences.
Data has to be reintegrated and work processes toebd aligned to the new
system3

The introduction of Groupware into the SRB startpite early about three
months after the project started. It could - foe t8SRB - be considered as
completed about 15 months later. The subsequegeysaase ended about three
and a half years later, when the decision for #raaval had been made. The
groupware application was de-installed within thneenths, by December 1998.
In 1999, after the project had ended, another gvaog product was introduced.
We believe that the observation of such an extetifeedycle offers interesting
insights from a theoretical as well as from a pcattperspective. In the following
we will describe important organizational changethe phases that occurred.

5.1 Introduction Phase

The SRB in Bonn got equipped with hardware andnso by the end of 1994.
Due to problems with the hardware infrastructuhe, torresponding unit of the
State Chancellery was equipped more than a yesr lat

As a result of the initial interviews and analyséshe work processes before
the introduction, two major problems became apgaren

. - The transport of paper documents from the Buradesa the SRB
to the state government was very time consuming.
. - The typing of protocols and other documents lyetaries was a

bottleneck for the SRB's activities. As all thetgets of the SRB worked

in the same rhythm, it created peaks in the sewstaorkload of the

secretaries, causing a significant prolongation pobcessing time.
Additionally, the section heads judged the typingldy to be rather bad.
Therefore the groupware application was deployedranthe secretaries, the
registrar and those sections, which wanted to bg@pgd with computer support.
There was no organizational pressure on the staffipers to participate in the

3 We do not use the terms "appropriation” and "ngrapriation” for the phases here in the descrippart
of our contribution. This is to stress that the laggpion field was dependent on external decisions
throughout the whole process we observed.
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introduction of IT. As the Bundesrat already pr@ddmost of its documents
electronically via a X.400 message transfer systbeindustrial partner equipped
the groupware with a X.400 interface at the regr&r workplace, which
accelerated the reception of documents considerably

We started to deploy INK WORKS and MCROSOFT OFFICE applications by
means of a one-day workshop, where participantsidcaxplore system
functionality guided by a trainer. The trainer feed on presenting the functions,
which he estimated to be important for supportimg work processes identified
before. After the training, the systems were diyeicistalled on the users’ desks.
During the first week, members of the project teaene constantly present in the
SRB for answering questions and supporting systeagel Additionally, a hotline
was established during working hours and task-tegthandbooks were provided
for the users.

5.2 Usage Phase

After the introduction project members visited tlsers about every second week.
At these occasions users got additional trainingrewsupported in solving
technical problems, and had the opportunity tofaskew groupware functions.
It turned out that these visits were major occasioncoordinate cooperative work
among the section heads and between them and deetetaries. Moreover,
process innovations were developed at these ocrsasio

5.2.1 Task Shifts

The first effect of the groupware assimilation wasiramatic decrease of the
workload for the typists. Those section heads aadf snembers who were
equipped with a computer, either started typingr texts themselves or gave the
manuscripts to the typists only for the first drafthile they entered the
corrections on their own PCs. Although most stagihmbers were not able to type
very fast, the elimination of correction-retypingstes and faster document
transport shortened the time for text productiohe Tacceleration of the text
production was judged to be a significant advantagethe section heads
involved.

When the project started there were three full tpmss in the typing pool.
After one and a half years of groupware usage, amg part-time position
remained. Since typists left the SRB rather oftee tb bad payment, the decline
of the typists' workload did not lead to activeadtiigrges. Positions which became
vacant were not filled again, but were moved toeptbections of the SRB. A
reduction of typists had also been observed infélderal ministry during the
POLITeam project (cf. Wulf 1997).

The support offered by the project members wasnotigh. During everyday
work, many questions - mainly concerning therF@E products - came up. On
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these occasions immediate help was needed. Litlétte, the registrar who
showed more knowledge and interest for computegeausiaan others took over
the role of a local computer expert and providesl gshpport needed. Soon after
the introduction the increasing workload concerntognputer support impaired
his regular work too much. It took a longer diseoisswith the administrative
head of the SRB and strong support by the progamntbefore he was finally
compensated by the addition of half a secretargsitipn to his section. The
registrar was also interested in administratinggre®ipware server in the SRB.
The SRB benefited from these activities becauseirasimative changes could
have been carried out more quickly. However, thaiaitrative head of the SRB
did not see any necessity for allowing the locgdput to take the required Unix
courses. He did not understand enough about graepwaee the immediate and
long-term advantages and feared that these adalitiasks would cause a raise in
the local expert’'s pay scheme.
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5.2.2 Process Innovations

The work processes Issue Distribution, Vote Negjotisand Session Preparation
within the SRB changed in two ways. First, since firocess of document
production was conducted by the users themselleg,found that process speed
as well as the quality of outputs had improved (tlgter due to less

misunderstandings). Second, the use of electrooicurdents offered faster
document transport and easier handling (e.g. cgpyh document distribution.

The Issue Distribution process Especially undervadoiy but constant changes

during the four years, since —_—

more and more externa Bundesat e

sources and documents we J-H-ll : Numbers
made available electronically _ indicate

by the cooperating step sequence

organizations. So the Issu
Distribution was increasingly
based on electronic network:
gradually replacing the papet
based document flow.

The work process Vote
Preparation underwent mor
significant changes (cf. Figure
3). It was also improved
through the effects describe
above, but the mainr
improvement came with the
parallelization of the
sequential  process par
Neither the project members
who had conducted semi
structured interviews with the users before intmdg the system, nor the users
themselves, having been taught about the featurdbeoapplication, directly
recognized the potential for process innovationrim@ua site visit several months
after the introduction, a project member and aisechead discussed rather
accidentally the stack of "form sheets" (see dpson of the Vote Preparation
process) on the section head's desk. As a restiieofdiscussion they came up
with the idea that the process of filling out tHerin sheets" could be supported
by the object-sharing feature of the groupware yTliheolved other section heads
to discuss their idea and work out an electronjcalpported procedure.

In the new procedure, a document template, represgdry the form sheet is
stored in a public folder. The issue leader carygbfsom there and fill it out for
the specific issues for which he is responsible cile enter his commission's test

Figure 3: Vote Preperation revised
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voting results and further comments. A link to tlecument is then sent via e-
mail to all the other section heads being involwethat issue. The recipients can
enter the vote of their section whenever they lecause of document sharing, it
IS not necessary to maintain a temporal order,jthatnot possible for two users
to access the same document simultaneously. Whesealons contributing an
issue, have entered their votes and commentsssiie ieader sends a link to the
completed form sheet via e-mail to the section heagonsible for transferring
the documents to the State Chancellery. So theedharorkspace of the
LinkWorks system allows one to overcome the sedaleatder to fill in votes,
which was immanent in the paper based versioneoVite Preparation process.

5.2.3 Groupware Distribution within the Organization

At first, only those users, who voluntarily agrdedise groupware products, have
been included into the introduction process. Therawement of the Vote
Preparation processes, described above, boostegpwmoe usage among the
section heads significantly. When the reorganizextgss was implemented, the
available workstations had to be redistributed agnstaff members according to
the needs of that process innovation. The othdf stambers, especially those
with administrative functions, got equipped latuge to the restrictions imposed
by the tight IT budget of the SRB.

Not all users, who had the groupware installedyallt used it. One of the
section heads still asked the (remaining) secrdtatype the forms for the Vote
Preparation process for him. He also made her bahdl groupware supported
data exchange for him. Since she only had a pa#g-position this slowed down
the process. It took more than two years untildbetion head finally started to
use the computer by himself. The head of the SR8Bamather example for a very
reluctant attitude towards groupware usage. Theomaotivation for her, to
finally participate, was certainly not an intendngorove work processes. She felt
that a new field of activity had risen in "her" argzation, in which she was not
involved. Thus, other than peer pressure (cf. Graalid Palen 1995), the fear of
being excluded from what ones’ subordinates plagedole in groupware
appropriation, as well.

5.2.4 Social Aspects

The organizational changes also altered socialcéspd work life. While the

local expert in our case liked his new role, theidts did not welcome the task
shift. Due to that development described aboveldke remaining typist feared
that her position would be endangered, too. To ntekself indispensable, she
began storing macros and document templates outsedgroupware application
on her local directories. This caused breakdownsolfaboration when she was
on vacation, and endangered the system security whmputer viruses spread
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around. To get rid of the viruses, the local exmdeaned up only the server
assuming that all infected files were stored there.

Other outcomes arose from the improvement in thee \Ryeparation process.
Usually, when the section heads went around teecbthe votes, they talked to
each other about private, as well as businessssdies had been a valuable
occasion for informal communication. Although therere still opportunities for
floor talks, some staff members missed those owooas(cf. Mark and Wulf
1999).

5.3 Removal Phase

Near the end of the project, the situation in thmpliaation field became
complicated. The state's government had changethatdhere was quite some
fluctuation among staff members. In the State Chldeny the IT department got
more involved in the POLTeam project. Until theeythhad not taken part in the
selection of the groupware product, had not runtémlnical infrastructure, nor
had they provided support to the users. Now thedpartment started to worry
about the time after the research project’s endeveloped plans to implement a
standardized groupware solution for all state gowvemt authorities. The users of
the SRB favored LinkWorks as their technical infrasture for cooperation,
which resulted in an intra-organizational conflidowever, the groupware system
and the underlying hardware infrastructure had grteehnically out of daté.

In that situation the heads of the SRB, of theeS@Giancellery and of its IT
department failed to agree upon a joint strategpaitain, or further develop the
given groupware infrastructure. The head of the 3faB changed following a
state election which resulted in a change of gawemt. The new head was not
familiar with the electronically supported work pesses and had different
priorities. So he did not stress pushing the ST’ddpartment towards a solution
in fit with the SRB’s work processes. Approachimg tend of the POLITeam
project, in October 1998, the IT department of 8tate Chancellery decided to
change to another groupware platform, becausaaea@dy relied on the network
products of this specific groupware manufacturersdon became clear that it
would take a few months until the new infrastruetwould be in place. As the
SC’s IT department regarded it to be too dangetously on the old, from now
on unsupported groupware, the SRB had to work svtgamporary solution, based

4 LinkWorks was originally developed by a small At software company. To gain a better marketeshar
— especially internationally — LinkWorks was satdDigital. As part of their cooperation, the Auatri
company was contracted by Digital on rather gererarms to develop new system versions
according to Digital’'s specifications. When Digitan into economic problems, LinkWorks was not
considered to be part of its core business. To o, Digital finished the cooperation with the
Austrian company. It decided to develop new LinkWeersions in-house. However, it took time
before the new development team was able to begmmeéuctive. At the same time Digital's
marketing efforts with regard to LinkWorks got weak Finally, after the end of the project,
LinkWorks was taken from the market.
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on the existing hardware in the form of stand-alB@s. The option to map the
shared workspaces of the groupware on the shamedtally service of the
operating system was rejected. Parts of the netartware were de-installed. It
was considered to be too difficult to establish tlezessary conventions (e.g.
computers offering shared directories should alwagsonline) and the access
rights seemed to be too complicated to be handleddinary users.

We are now going to describe some issues concelthi@ggroupware de-
installation process and the work situation afeefirdstallation.

5.3.1 Technical Issues

The biggest technical problem to solve was to asthat the documents stored in
the groupware server's database and file systeraimech available. Therefore, a
project member wrote a program based on the growgsvaapplication
programming interface to export the documents. @ue to different naming
conventions between the groupware (long filenanaes) the operating system
(filenames restricted to eight characters), it @égrout that this process could not
be carried out fully automatic. So, it became & \gne-consuming process. The
users had to rename files with long names befomeember of the POLITeam
project exported them. In case they had not preptdre export well, they had to
rename it individually. After all, documents wenedlly stored on the stand-alone
PCs of their creators.

5.3.2 Difficulties with Metaphor Transfer

Several problems occurred concerning the use of dperating systems
directories. The groupware worked with office méiaqs like "desk", "cabinet”,
"folder" or "document". Some users were not ablegémeralize from these
container metaphors and had significant difficsltising ordinary directories as a
means for structuring their documents. Navigation directories was also
considered by the users to be more difficult.

The groupware had offered the concept of "docunpatiierns” to be reused
e.g. for standard letters. By opening one of thesiterns, the pattern was first
copied, then the copy was opened. With the ordifilysystem, it was possible
to overwrite a pattern accidentally with an ins&w€it. This caused considerable
problems among the users.

5.3.3 Communication and Collaboration Breakdowns

The PC at the registrar still served as the X.4@@e@®ay of the organization. But
since the groupware's messaging system was misaingiformation had to be
printed before it could be passed on to the relevaections. This took
considerably more time, and the gateway became tHemeck for inter-

organizational communication. The head of the sadir European politics, for
instance, had established an intensive documeritaege with colleagues from
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the Representative Bodies of other German stateishvehe now was not able to
sustain. Other staff members returned to the fopnactice of faxing documents.
They heavily complained about busy lines and a sjuhmandling of documents.
Due to the missing document sharing functions, nieed for text retyping

occurred again, but now with significant less suppyg typists. Collaborative text
production survived however some users now traresfedocuments via floppy
disks which proved to be a

continuous source of mistakes

. . l;l
and misunderstandings. Bundegat ﬂi
5.3.4 The Breakdown of - UEC

Process Innovations Ssson

Agenda ) @

Since the groupware was not
available anymore, almost all of
the four work processes changed
drastically with regard to the
usage phase. The Vote
Preparation process now returned
to being mainly paper based (cf.
Figure 4). The issue leaders
created the form sheet on their
PC, printed out a sufficient
number of copies and distributed
them to the other sections. When
the sheets returned, they typed the
remarks of all of her colleagues
into their final version, printed it
and passed it on. This caused an
extra burden upon those section
heads who were the “issue leader” for many issues.

Since all electronic documents which come in fromtsmle the organization
had to be printed, the staff member at the X.40@e@®ay was no longer able to
handle the full workload anymore. Information flolvad to be prioritized, and
finally the only process which remained - at leagiarts - supported by electronic
document transport, was the Issue Distributiongesimcoming papers from the
Bundesrat were still forwarded to the State ChaexgelFor all other processes,
documents were then transferred via fax again.

Figure 4: Vote Preparation without
Groupware

5.4 Re-introduction phase

The work practice was so closely connected toehbbrtical infrastructure that the
guality of the work processes and their outcomdesed significantly from the
groupware removal. So, after the POLITeam project énded, pressure from the
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section heads confronted the SRB administratioh tie problem. Negotiations
between the administration of the SRB, the SC’s d@partment, and the
administration of the State Chancellery were cotetlicto speed up the
introduction of another groupware product.

The decision for the specific product -OXELL GROUPWISES.2/5.5 - was
made by the IT-department of the State ChanceNench was used to work with
Novell networks. There was no effort taken to chedlether this choice was
appropriate for the state government in generalth@®RB in particular.

The introduction of the new groupware system lastech January to March
1999. Together with the groupware, five new compuigere installed using
WINDOWS NT 4.0. All computers were connected based on Novetivork
protocols. The old machines were not capable afhing ANDOWS NT, which
lead to a heterogeneous structure of operatingmsgsin the first place, and as a
consequence, the installation of the groupwarevim tersions: GOUPWISES.2
on the old WNDOwWS 3.11 machines, BOUPWISES.5 on the new NT computers.

To introduce the new groupware to the users, twiksimps were conducted
by the IT-department lasting two hours and thregrfioNot all users were able to
take part in the workshops since the SRB staff m@snvolved in arranging the
data. The workshops focussed on the groupware®s tranagement capabilities,
since this was considered to be the major advartégke selected groupware
compared to competing products. In addition, onéheflocal experts received a
two-day training course on Novell-based networks.

The new groupware product significantly differedrfr the old oné.While the
latter was based on a central database realizegrarpware server, the first
mapped shared network directories to groupware spages. The new product
did not use office metaphors like “desk”, “foldest “closet”, but applied more
technical terms. The messaging functionality did atlow sending links to
documents, but only the documents themselves.

Since every shared workspace of the groupware nedfjla shared network
directory, the number of workspaces, usable at &kplace, was limited by the
number of disk drive letters used by theINéOws operating systems to
distinguish hard drives as well as shared netwadctbries. By convention, ,G:*
became the drive letter for the individual userwrking directory, ,I:* was used
for the central repository of document patternsw(nbased on the word
processor’s capabilities), ,J:* was used for a puborkspace and ,K:* was used
for all coordination activities concerning the paegtion of a session of the
Bundesrat. Where necessary, subdirectories weageckebut it was not possible
to specify specific access policies for them. Frareple, a subdirectory was
created, for every session of the Bundesrat, aaintaione file for each issue on
the agenda.

S The differences and problems described here tefére older version of @upPwiISE (resp. to WWNDOwS
V5.2 based on 3.11), since this became the mosicondenominator for cooperation in the SRB.
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Overall, users were satisfied with the fact thatesv technical infrastructure
was available. However, they found their new workinment being worse
than the old groupware. Work practice was develgumethat most users accessed
the shared network drives directly through theieraping systems’ file managing
tools, not through the groupware. The groupware evdg used for reading and
sending messages. The calendar management toath Wwad been focused on
during the training sessions were not used.

5.4.1 Viewing groupware as part of an infrastructure

Some of the difficulties which arose during theadiuction of the new groupware
system show that it is important to perceive groamenvas a part of a whole IT
infrastructure. Most of the groupware products anigke sense if they are used
together with other software applications. We alyeanentioned that the

MICROSOFT OFFICE Suite had been introduced together with the PCduiie

groupware. These applications were essential bedhey allowed to create, read,
or modify the documents shared by means of thepgvate.

The interrelation of the different systems develdgsamics which affect the
success of a groupware’s introduction significaritiyour case, we can detect two
aspects which complicate a solution of the probdérgroupware re-introduction:
technological heterogeneity and implementationtshif

The heterogeneity of the hardware led to differeperating systems. This
factor caused a heterogeneity of the applicatieapectively application versions,
not only with regard to the groupware, but alsohwispect to the MROSOFT
OFFICE Suite. This led to problems because users wonkitig OFFICE 97 under
WINDOWS NT had to remember to store text documents in thendt of
WINWORD 6.0 for compatibility reasons. They frequently forghis, which
hindered document sharing and affected the sucmese groupware. In their
subjective perception users did not distinguishvieen the different applications;
they only noticed that the problem had not existétl the old groupware system.

Problems also resulted from a shift in the impletagon of concepts. In our
case, both infrastructures provided the concepshaired document templates.
However, the implementation of this concept dif€erén the old system, the
concept was provided by the groupware, which auticalyy created a copy of
the template when the user opened the documetite Inew solution, the concept
is realized by means of the document template iomadf the word processor.
With the old infrastructure it was impossible tceowrite a template by mistake,
with the new solution it was. Overwriting by miséagontinued to happen. These
problems had already started to occur during theval phase.

5.4.2 The relevance of implementation details for process innovations.

The innovation concerning the “Vote Preparationdgass was re-implemented
almost exactly the way it was described in the ‘igsRhase” chapter (cf. Figure
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5). The only difference was the usage of sharediarét directories instead of
shared workspaces.

However, problems resulted
from the missing “link” concept in
the new groupware application.
Instead of passing a link, the issue
leader now had to pass a
description of the directory
location  where the actual
electronic form was stored. When
an issue had been postponed to thg
agenda of a later session (which
happened frequently), the issue
leader had to move the related
electronic form sheet into the
subdirectory of the session it was
now supposed to be discussed in
(not necessarily the next session).
Using the old groupware
application, the issue leaders did
not have to inform their colleagues
about any relocation. In the new i e 5: Vote Preparation with
directory based version of the new Groupware
technical support, the description
of the electronic form sheet’s location became t#isoin case the sheet was
relocated. This frequently led to mistakes withrgvene, be it an issue leader
who forgot to email the new location to colleagussa section head who forgot
about the new location.

This case shows how disruptive small differenceshim implementation of
similar function can be. Such breakdowns causednismatches in the users’
perception of the function can endanger existingpc@ss innovations.
Inappropriate implementations of groupware functiomay also have a negative
impact on the initial implementation of processawations. It is questionable,
whether the process innovation would have beenuesessful if a groupware
platform had been introduced in the beginning whiets not compatible with the
“link” concept.

Bundegat u [i

5.4.3 Mapping work and tools, tasks and function

Our experiences suggest that it is not sufficiergresent a tool’s features to users
to stimulate appropriation. The users were usedhw® basic services of a
groupware with which they had years of work prazti€heir work tasks did not
change during the transition from the old groupwareéhe new one. All these
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factors seem to be the perfect precondition foroaicing groupware without
spending resources for analysis of the work prastifor task-oriented training,
and for additional support to understand processwvations. We consider these
assumptions to be invalid.

When the users started working with the new groupwthney obviously did
not compare and analyze the features of the oldtlaadew tool system. They
only remembered the work routines they had develafsng the old system, and
tried to re-implement them. Since they had receivaty a function-oriented
training without referring to their actual taskkey were not able to adapt their
work practice to the specifics of the new groupwafhis caused several
breakdowns in cooperation.

One example is given above, with the relocatiothefelectronic form sheets
within the “Vote Preparation” process. Having stiint knowledge of the work
processes and the technical system, one could ngimithis problem by
introducing a second, issue-leader-related sulddmgstructure on the drive “K:”.
The issue leaders would keep all the form sheetg dne responsible for in their
subdirectory until they are completed by their eafjues. They would copy them
into the appropriate session directory. To provédeession-oriented overview
about the issues, dummy form sheets could have tegmained in the session-
oriented subdirectory structure.

Another example is the collaboration between onetime head and his
secretary. In the old groupware they shared a waies where access was
restricted to both of them. These users trieddadstiier the concept into the new
groupware by sharing a subdirectory on the pubticed However, it was not
possible to restrict access rights. Therefore, tlegyg the messaging service of the
groupware to transfer documents from one compuoténe other. This sometimes
caused misunderstandings with regard to the acta& of a document. They
could have asked an administrator for a sharedarktdirectory, but they were
used to being able to create workspaces themselnesywere not aware of the
new mode for implementing their requirements. Thspducing groupware into
organizations has to be seen as a process whéwgotegical options and work
practice merge.

In this context it is also important to take notehe role of metaphors to make
the tool's features understandable to the userg Old groupware system
provided special office-related metaphors for cmaiaconcepts (e.g. “closet”,
“folder”, etc.). However, on an abstract level, tb@roupware systems offered
exactly the same options to for constructing categofor storing documents:
individual workspaces (“desk” vs. drive “G:”) andogp workspaces (“closet” vs.
drive. “K:") as well as further means for struchgi (“folder” vs. directory).
Similarly to the experiences made during the rerhgbmse (see above), most
users did not recognize these options within the agplication. The metaphors,
not the abstract container concepts, had beconteopdheir perception of the
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tools. Even after the new concepts had been umaelsind became part of the
everyday work practice, users remembered the metapiented container
concept as being much more convenient.

6 Discussion

The case study presents a long term account ohttegluction, use, removal and
reintroduction phases of a groupware infrastruct@evering these different
phases, and with them the appropriation and treppeepriation of a groupware
tool, the empirical material is rather unique.He following we want to make use
of the empirical material to evaluate differentdtetical approaches dealing with
the appropriation of groupware in organizationdtisgs. We will also discuss
implication for organization development and groapsvdesign.

6.1 Theories of Appropriation Processes

With regard to the appropriation of technology irganizations, the available
literature offers different and partly contradigtazonceptualizations which are
based on the Structuration Theory. These theoiiiésr dn the way they see
structure and technological artifacts as beingtedlato each other. While
Orlikowski (1992) and DeSanctis and Poole (1994uaee that technical artifacts
structure human action, Orlikowski (2000) assunies bnly those features of a
technical product which are applied in work pragticontribute to the
structuration of human action.

The Vote Preparation process is a very interestege with regard to this
iIssue. This process was supported by differentni@olgical infrastructures and
underwent considerable changes. However, the \@rg&tin the technological
infrastructures did not lead immediately to a déf# process pattern. For the first
eight months after the introduction of the groupsyahne potential of documenting
the votes from the different sections at the samme twas not perceived and
realized. Though the computer network disappeartsehvthe first groupware was
removed, the parallelization pattern of the processe kept. The basically
unchanged process became more efficient later tvéhintroduction of the new
computer network.

Obviously the object sharing feature of the groumwavhich enabled the
parallelization of the Vote Preparation procesd,rait become directly part of the
SRB’s section heads’ practice. They either did krmdw about the options the
groupware system offered, or they could not applyoithe vote preparation
process. With regard to this process, the existeahnology did not have a
relevant effect on the section heads' structuratibaction. This case strongly
supports the conceptualization by Orlikowski (2000)
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DeSanctis and Poole (1994) differentiate Orlikoves&arly notion of structure
being embedded in technology by adding the conoépspirit”. This concept
seems to be rather problematic in the light of@h®pirical data presented. In the
case of the Vote Preparation process, the techwalomfrastructure changed
from a groupware application towards stand-alomaputers connected via paper
printouts or floppy discs. Finally the file sharifeature of the operating system
became the technological base for the work procBisese technologies differ
strongly not only in their features but also initHspirit”, although they were
appropriated in a very similar way. So the conadpspirit does not have any
additional explanatory value in our case.

Our experiences leave us doubting whether the pord€'spirit” as suggested
by DeSanctis and Poole (1990) and DeSanctis andeP(®94) helps
understanding the appropriation of technology. Véecg@ive "spirit” as being a
property independent of the player’s structurapmacess. This makes it a very
problematic concept. We believe that more thantéobnological features, the
spirit of an application is subject to interperdoimaerpretation. Technological
features have a double nature (cf. Floyd 2002) ughdhey are interpreted by the
user, they have also an "objectified" substancehen sense that they lead to
identifiable transitions within the technical systeThe perception of the dynamic
system behavior restricts the interpretative leewfathe players. The spirit of an
application is not built on such a double naturés defined as a property which
can be best discovered by the researcher by iga¢isiy different materials and
attitudes related to the system. It is questionalflether such reconstruction leads
to an improved prediction of appropriation process&'e rather believe that an
in-depth investigation of the individual users’ W@ractices and technologies in
practice may increase the likelihood of predictapgpropriation processes.

The long-term case study hints to another imporapect which has not been
focused on sufficiently in DeSanctis and Poole394) appropriation model: the
dynamics derived from prior experiences with simtiechnologies. This aspect
seemed to have strongly influenced the appropnatibtechnology during the
removal and reintroduction phase. Our findings frtbra re-introduction phase
indicate that increased experience of users inirdgakith a certain type of
application changes their perception of newly idtrced applications of the same
type. After the new software was installed, the rbera of the SRB made up their
minds very quickly, stating that the most importiaatures they were used to, are
missing of the functionality was missing. This gipaintment created a
reluctance to appropriate the time management rmatit was generally
considered to be useless. However being familiah wieir work practice, the
authors at that point playing the role of the obses envisioned reasonable ways
to apply this functionality. These findings suppitdrk’s et al. (1997) suggestion
that users of groupware mature or, in Orlikowsk2600) terms, enact structure.
This process for increasing maturity obviously gbegond single applications
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and modifies the preconditions of further apprdpia processes. So the
structuration processes emerging from the apptinadf certain technologies can
be effective even beyond its physical presence.

Reconsidering Structuration Theory as the basigherapproaches discussed,
the most important thing to us to note is Giddeejection of the material
existence of structure:

"<..> a position | want to avoid, in terms of whicstructure appears as
something 'outside’ or 'external’' to human actiemy usage, structure is what gives
form and shape to social life, but is not itsetttform and shape - nor should 'give'
be understood in an active sense here, becaustustronly exists in and through
the activities of human agents." (Giddens 1989)

Also inspired by this comment, Orlikowski (2000)ngolemented her earlier
work with a "practice lens", where not technologgq "embodied structure"), but
"technology-in-practice” (and "human agency and émactment of emergent
structures in the recurrent use of technologiesthe focus of observation. In this
interpretation, Structuration Theory may come israpplication to technological
domains - surprisingly close to the Activity Thedcy. Redmiles 2002),

Aside from the methods rooted in Gidden’s (1984ptly of structuration, we
assume that Luhman’s (1984) theory of self-orgagizocial systems may also
provide a fertile ground for analyzing change psses following the introduction
of a groupware (Erikson and Wulf 1999; Paetau 19BMawing on Maturana’s
theory of autopoietic systems, Luhman’s (1984) the® especially adequate for
explaining why the introduction of a technical fatt will have unanticipated
consequences for a social system. A technicalaattéuch as a computer or a
power station, can never be embedded in a soc&ikrsy Both systems are
completely different. But the introduction of a hedcal system may disturb or
irritate the social system. The social system seact self-organized way to the
changes of its environment. In contrast to thishmécal artifacts are fixed at the
moment of their implementation into an organizatibhey need an intervention
by a human actor, i.e. user, support staff, sysemnygineer, to adapt them to new
situations (cf. Wulf 1999).

In the following we discuss some practical implicas of our observations,
especially regarding consequences for the desigieabinology and the related
processes. Again we relate to the Structuratiorofyhia this discussion.

6.2 Perspectives on Organizational Change Management

Orlikowski and Hofmann (1997) suggest a weak categbon of technology-
induced organizational changes, which aim at supgpchange management. In
their “Improvisational Model of Change Managemetiy differentiate between
anticipated, opportunity-based, and emergent clgangjeese categories can be
found in our case study, as well. We saw anticgbateanges in the acceleration
of document transport and in the task shift conogrext typing. The process
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improvement of the Vote Preparation is an examglero opportunity-based

change, because it occurred unanticipated, but plasned and introduced
purposely afterwards. An emergent change showednuthe appearance of
collaborative document production, which was urapéted and unplanned. The
pattern of communication among the section head® ahanged in an

unanticipated and unplanned manner (cf. Mark andf ¥999).

However, our findings also show that Orlikowski akdfmann’s (1997)
categorization might not be sufficiently differaated. The reorganization of
typing, which moved tasks from the typists to tket®n heads, was anticipated
and planned. However, the full extent of this talsit could not be anticipated for
two reasons. First, it was impossible to estimates tmuch of the work load
would shift from the typists to the section heallse section heads didn't know
how much typing would be acceptable for them béfanel. There are in fact still
huge differences with regard to the extent to whinchvidual section heads type
their own documents. Second, the extent of the sagkin typing was related to
the time the section heads saved due to the iniovat the Vote Preparation
process. This innovation was an unanticipated alang

As we see it, the proposed model of organizatichahge should be extended
by the notion of “Change Dependencies” resp. “Clea®yerlap”. As described
above, organizational changes can significantljuerfce each other. To manage
change processes it is important to carefully cheblch dependencies between
ongoing change processes arise and what the radttive dependency is.

The original model clearly relates to Orlikowskdrker work. Our extension
relates to her later interpretation of applyinguSturation Theory (cf. Orlikowski
2000). Our work confirms that observing the natfrthe emergence of structures
(and the related activities) is more important thgmg to find out the nature of
present structures.

As an additional challenge to change managemersingss environments
request the investment to introduce groupware téebeimized by measurable
economic advantages. We agree with Button and &tafi997) who asked the
CSCW community to "...develop measures to the vafugroposed systems for
organizations and users that trades on the entwnedationship between
technology and organization” (p. 14).

Looking at the case study at the end of the uségese) positive outcomes
were found regarding the speed of work processek tha quality of their
outcomes. Two patterns led to these changes: thelemation of document
transport and the parallelization of process stEppecially the Issue Distribution
process was sped up by the opportunity to trangjmmtiments electronically. The
parallelization of the Vote Preparation proces aaved two days of work
according to a section head. Part of the time sawad used to extend
negotiations on some Bundesrat issues. This wasidemed a quality gain in the
outcome of the process.
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But the acceleration of the Issue Distribution &fate Preparation processes
and its potential for better decision-making waderlanot appreciated
unanimously. Some actors considered this changebdgoan unnecessary
complication. For instance, a section head doutitedusefulness of allowing all
actors involved in the Vote Preparation to acchsswieb server directly (which
provided the relevant documents & issues) of the Bundesrat. He expected the
decision finding to be more difficult when all nmstiies had access to all issues.
As he saw it the existing time pressure considgrehated the decision making. In
addition, an free use of the web server would suthstily endanger his and the
SRB's position as an "information gateway".

With regard to the productivity gains in the SRBe tpicture also remains
unclear. On the one hand, document typing was takem mainly by section
heads, which saved labor in the typing pool. Ondtieer hand new computer-
related tasks came-up such as user support arehsgsiministration.

Both examples show that the result of measuringcsss" is dependent on the
point in time when the change process is evaluagedell as on the notion of
different or incompatible measures. The latter rigbfematic even for ex-post
evaluations, but the case study indicates thas most difficult to predict the
effects of a groupware’s introduction ex-ante. Diesd in Orlikowski and
Hofmann’s terms (1997), the effects of anticipatdnges can only be predicted
at the beginning of a project when an investmepictlly has to be justified.
Most of the organizational impact in our case stuwdg created by opportunity-
based changes and their interrelation with antieghaones. Consequently, the
effects are hard to perceive, measure, and evaluate

Judgments regarding the quality of groupware-indupeocess changes are
obviously far from equivocal. Even in cases, whienprovements are obvious,
these improvements may be judged differently bydifferent actors (cf. Bowers
1994). This fact supports the argument of Blythirake (1997) that success or
failure of groupware appropriation in a specificgamization is difficult to
measure. According to our experiences, such measwite not be valid in a
universal sense but strongly biased by those whinedthem.

6.3 Valuing User Participation

Looking at the rather successful appropriation ahd problematic re-
introduction phase, the case study indicates agtneed to directly involve all
potential users of the groupware. This point ispsued by a large body of work
in the CSCW literature (cf. Schmidt 1991; Okamurale 1994; Bardram 1996;
Whitehead 1996; Hepsoe 1997; Mambrey and Robin88i@)1 The main issues
relating to our experience are:

» First, for choosing and reorganizing the work peses, participation is
necessary since only the users master the contiregeaf their work. Without

a detailed understanding of their informal work gtiGes, we had not been
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able to support their work appropriately.

* Second, user participation is needed to configur@ further develop the
groupwares' features. Although the electronic ¢atoon folders which the
groupware offered were judged as "interesting"terhanagement level, the
majority of users never felt a need for them beeahsir work processes had
been simple enough to maintain an overview withturther electronic
support.

* And third, user participation was crucial for susitag a high level of interest
in the ongoing change process. Even after theikwgrhours, staff members
of the SRB voluntarily participated in the evaloatiof three research
prototypes based on LinkWorks and suggested newesnad apply the
groupware system (cf. Wulf 1999a). The employeeg Hzeen prepared and
motivated for participation throughout the first nkshops and initial
platforms, where new ideas had been generated @mdhgous reflection on
the way the organization worked was stimulated.

The strong need to involve the user when introdpeamgroupware becomes even

more evident in the observation of the re-approjoma The users did not have

any influence on the selection of the new groupwaneduct. The IT service

providers did not analyze the given work procesges.a result, users only
appropriated the functions which helped them toaepce the work practice they
knew from the old groupware environment. In thissesathe appropriated

functions were also accessible from the operatysges, which resulted in the
use of operating system interfaces rather tharuskeeof the new groupware. The
additional feature of the new application (colleddve time management), though
presented to the users in two workshops, and thestimated as being useful by
change managers, was not appropriated. The groepwas not used at all

because the users felt that their needs were disted in the introduction phase,
and they developed a negative attitude to the medygt.

We interpret the need for user participation irhtexfogy development also as

being directly derivable from the perspective oaialostructure and human action

developed within Structuration Theory. We cite enswary from Jones (1999, p.

105):

"Giddens emphasizes that social structures do xist mdependent of human action, nor are

they material entities. He describes them as $rat¢he mind' and argues that they exist only
through the action of humans. This leads to a vihuman beings as being in a constant state
of reflexive monitoring of their situation and feetomnipresent potential for change."

If structure is only visible through action, it most plausible to increase the

visibility of actions the players involved in thexklopment and appropriation of

a technology. It is the only way to match and alige different "structures”

involved. Traditionally, designers had a 'natunaly of acting through designing,

but the acting of users usually is far less stitadlaand visible within design
processes. Such a theoretic stance can explairpartigipative approaches offer
benefits for analysis as well as appropriation supp
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6.4 Valuing an Integrating Perspective on Organization and
Technology Change

Our findings confirm the practical importance ofnsmlering and stimulating

organizational change processes accompanying gwesa’s introduction. The

introduction of the groupware into the State Gowsnt took a "technology first"

perspective. The initiative was taken by the middenagement in order to learn
about groupware technology. The promoters did rmisicler organizational

change.

However, our experience indicates that a “technoliogt” perspective does
not prove to be appropriate. Organization and teldwy interact with each other,
often in a non-anticipated way. Technology-indutask shifts and new emergent
collaboration patterns influence work culture andldication requirements. So
organizational structures need to adapt to reftexte changes. On the other hand,
organizational changes require modifications oftdafinical infrastructure and its
configuration, as well.

These findings are illustrated by the cases ofitkention of the new Vote
Preparation process (organization appropriatesnt#aby); the redistribution of
PCs among section heads following that inventioechihology adapts to
organization); or the task shifts following eagiext production and the need for
computer support (organization appropriates teagy)! Another example for
"technology adapts to organization" emerged from tandling of document
sharing. Sharing started when the document's osgréra link to the document to
another user and could only be terminated by tbgient. With the invention of
the Vote Preparation process, this behavior beaamaeceptable for the section
head responsible for the document transfer to thee Shancellery. The section
head was worried that other section heads mighigeghéhe form sheet document
after the set deadline for completion. The proglread to be extended to allow
document owners to end a document sharing process.

The true nature of intertwined technological andanizational issues can be
studied to its full extend when observing the realayf the technology. In our
case the inter-organizational communication wasomad significantly and
shifted to older media (fax). The staff members Rs&dious problems with
readapting to the old procedures, and several Hovaks had been observed.
Especially the remaining typist had to face an umegaable workload.
Organization-internal and -external expectationaceoning process speed and
quality have risen during groupware usage, butersdandards could no longer be
matched.

Lacking attention towards organizational and edooat problems can lead to
severe problems in "technology first" projectsgeRogers 1994). Examples for
such problems are the lacking attention to tasktsshé.g. the management's
refusal to provide a UNIX course for the local estper the events that led to the
groupware's removal. Therefore, it is practicathportant to be equipped with an
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appropriate understanding concerning the relatipnsbtween organization and
technological change. Based on an interactionigésspective, support for a
continuous and integrated development of orgammatitechnology and
gualification should be provided. Options for orgational and personal
development should be considered from the veryrimggg of any groupware
introduction. On the technical side, the groupwapelications should offer the
highest degree of technical flexibility possibley.e¢hrough tailoring functionality.

6.5 Valuing Infrastructure Awareness in the Design of
Technologies

By taking the chance to observe the phenomenoe-appropriation, we widened
the traditional one-tool perspective to a perspecf observing continuous
technological infrastructure appropriation. In case, groupware removal and the
re-introduction of another product are most impartanodifications of the
infrastructure, which resulted in problematic agpration processes. Though the
removal mainly resulted from management failurefie ttechnological
infrastructure was outdated, as well. These adjeistsn of technological
infrastructure are not untypical, the desire forumiform, organization-wide
infrastructure, the need to unite different orgatians' infrastructures, or the
discontent with a vendor's service or with its pdare further reasons to
remove a groupware. Another reason stems from @a@onal development
processes. If these processes change the requiserfeanthe technological
infrastructure they may not be met by the existing (cf. Wohland 1994).

Taking an “infrastructure perspective”, technolajicchange happens
frequently. Our case shows that the designersegptbduct under our observation
were not aware of certain needs an infrastructuagy hmve. Support for de-
installation and re-introduction processes are meguirements for groupware
products, and substantially increase the flexypdit a technological infrastructure
(cf. Wulf 1999). Our experiences let us commensome aspects in detail:

First of all, the documents stored in the groupwarstem have to be made
available for the users appropriately. Exportinguoents from the groupware
with its client/server architecture into structuret the underlying operating
system can be automated by the groupware as favsasble. This should include
document export to all users having read acceasdticument and automated the
copying of the workspace structures to (sharedctiry structures.

Additionally, the organizational structures (wodkls, roles, workspace
structures, etc.) mapped in the groupware systembeaexported as texts or
graphics for documentation and conservation. Howem&rmal knowledge, like
group conventions (document naming, storing stras¢@r individual habits, will
have to be developed with the introduction of thewngroupware platform.
Documentation support of given conventions coukkdais transition.
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Findings from the tailorability discussion indicdkat users want new program
versions to be equipped with the screen designrmaedu structures they are
already used to (cf. Mackay 1990; Wulf and GolomB6K1). When replacing a
given groupware by another one, this requiremedifigult to meet, especially if
the applications differ in interface concepts ardiions. However, a standardized
naming scheme for groupware functions and genetak rto structure menus
would ease the transition between different appboa. Interoperability
standards would be helpful, similar to the stanslateveloped by the Workflow
Management Coalitidnfor workflow systems. Since groupware products are
more flexible in their different functions, thisasdard would have to be
extensible. Such a standard would ease the tramsietween different
applications.

More general, and more important, a tools’ taildigh and the documentation
and negotiation processes related to this propgeyy a special value for the
application of Structuration Theory on groupwaresige. Similar to our
argumentation for valuing user participation, waiagefer to Giddens argument
that structures only find manifestation through knmmaction. Tailorability
(including the related processes of negotiating dadumenting configuration
changes) may be an additional way to render usatsdbns more visible, thus
improving a mutual understanding and alignment taficsures. Taking such a
stance, we move from a call for tailorable systemghe requirement of an
integration of appropriation support into the dasigpf technological
infrastructures.

Obviously, a system design which would take intocaat the dynamics of a
tool being part of an infrastructure as we demandould violate the interests of
software producers who aim at binding customersnmmans of proprietary
technologies.

7 Conclusion

Describing and discussing experiences from a ladmal field study, we traced
the question how the relationship between orgaioizak change and technology
introduction can be theoretically understood andctvipractical conclusions for
the introduction process emerge from such an utaded;g. We focused our
discussion on approaches in the tradition of Gidd8tructuration Theory.

Our field study offered us the opportunity to olveenot only the appropriation
of a groupware, but also tle-appropriationof an other groupwar&Ve coined
this term “re-appropriation” to label the conseceatappropriation of a technology
which supports similar tasks and which has featsneslar to but still different

6 The Workflow Management Coalition is an organizatio which the main producers of workflow
management systems develop standards to exchamigitows across individual products.
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from the one used before. Our results confirm tleaging to shift perspective
from the observation of organizational change eelaip the introduction of a
single application towards a focus on the apprdipnaof a whole infrastructure.
An Infrastructure undergoes permanent changeshargddontinuous processes of
appropriation.

We focus on describing the evolution of a speaiiark process during the
different phases of groupware (re)appropriationtergsting observations
included:

» the persistence of cooperation patterns even wietethnology which
had enabled them was taken away,

» the different judgments on the success of the gg@tion in relation
to the point in time of the judgment and the induals' interests,

» the discovery of the interdependencies betweereréffit events in
organizational change, and

» the lack of an awareness of technologies of beiagt pf an
infrastructure, and of the eventuality in being oaed.

Our observations showed that organizational chamgesced by technical
innovations may take their time, that their outcameot easily predictable, that it
is interpreted in different ways by different pemphnd that effects occur on
multiple levels (individual workplace, work distubon, social level). We
concluded that for initiating, planning and copimgth organizational change
processes, it is important to note that the effeftdifferent organizational and
technical innovations can influence each other iBggmtly. Models of
organizational change processes should reflecetaggects, which we discussed
along Orlikowski’'s “Improvisational Model of Chang#anagement”.

In our theoretical discussion, we related our oleérns to three approaches
of capturing the interdependencies between orghoimd and technological
change. All approaches root from the Structurafibeory. We criticized two of
them (Orlikowski 1992, De Sanctis and Poole 19@4¢jarding their tendency of
assuming structure as being embedded in technadmoglygave examples from our
field study, which questioned this assumption. Hattrespect, we were able to
confirm the findings in Orlikowski (2000), whereeslproposes a shift of focus
from the goal of understanding the nature of stm&tto understanding the
emergence of structure as it is manifested in huactons.

Based on our observations and our theoretical atgfle, we generated
practical recommendations on how to support appabpn processes, and how to
improve the design of technologies to appropridiee main goal of better
appropriation support and the improvement of toesigh is the support of the
visible acting of all participants in the procedstechnology production and
appropriation.

Although we focused our contribution on evaluatBigucturation Theory in
the domain of groupware appropriation, we also dwmted many interesting
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phenomena accompanying organizational and techisaloghange during a five
years’ period of time. These empirical findings Idoalso be interpreted in the
light of other theories (e.g. Activity Theory, Lulanm's Theory of Self-Organizing
Systems). The question which theory is best aggkcéor informing IT design
and related processes, strongly relates to the wayss IT researchers, are able
to appropriate the artifacts designed for us byas@cientists. With the words of
Tom Erickson (cited from Nardi 2002):

Neither holy grail, nor deep disgrace,

theory’s useful in its place,
(Framing, talking, predicting, bonding,
evoking discourse--Others responding)
Like goals and methods, plans and actions,
theory’s situated, not pure abstraction.
So make your theory a public way,
where passers by may pause and stay.
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