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Abst ract

One of information technology's nost alluring pronmses lies in its potential for
enabl i ng knowl edge work. The evolution of distributed conmputing has created an
opportunity for know edge workers to custom ze their rapidly evol ving conputing
environnent. In this new environnent, highly sophisticated information tools are
bei ng brought directly into the hands of the office worker. It is widely
believed that client/server (C/'S) is the technology which will enable the
successful inplenentation of distributed conputing infrastructures. However, C'S
is not yet mature: tools and application are devel oping and adapting to client
requi renents as the process of building the ¢S infrastructure occurs. Moreover,
it represents a paradigmatic novenent away fromthe traditional, centralized
nodel s of conputing (i.e., the mainfrane). These factors suggest that the

i mpl enmentation of C/S may bear a uni que set of technical and organizationa
inmplications. In this paper we set forth some of the issues drawn from data
collected in an ongoing, longitudinal study of information technology (IT)

i mpl enentation at a m d-sized acadenmic institution. This organization is in the
m dst of a nulti-year project to migrate froma nmainframe to a client/server
computing environment. |ssues derived thus far include the following: (1) TS

| mpl ement ati on nmanagers are currently 'straddling’ the mainframe and C/'S
environnments; (2) the C/Sinitiative appears to be primarily driven by

technol ogy; (3) the 'mindset' (nental nodels, cognitive processes) based on the
mai nframe nodel is still the basis for nost clients (users), nmany devel opers,
and sone adnministrators; (4) there are unresol ved i ssues of 'power' between IS
managers, data custodi ans, and users; (5) there is a general trend toward

di stributed means of communi cation between nenbers of the organization; and, (6)
there is a growi ng awareness that end-user involvenent is nore time-consum ng

t han expect ed.
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1 | NTRODUCTI ON

One of information technology's nost alluring pronmises lies in its potential for
enabl i ng knowl edge work (Drucker, 1994; Sproull & Kielser, 1991). Dramatic
advances in network technol ogi es have made distributed forns of conputing a
practical reality for many of today's organizations (Hall, 1994). These

di stributed nodels have, in turn, spawned the devel opnent of new ways for



menbers of organi zations to acconplish their work: in forms of working together
- individually and coll aboratively - and in the types of work undertaken. Highly
sophi sticated information tools (for retrieval, storage, manipul ation and
comruni cation) are brought directly into the hands of the office worker. In this
rapi dly evol ving conputing environnment, know edge workers are gaining increased
| evel s of enpowernent through their ability to access information, and contro
and custonize their workpl ace.

Clearly, in this dynam c conputing environnment, there are a broad new
spectrum of technical and organizational issues which will inpact the managenent
of work (Sproull and Kiesler, 1991). A considerable body of literature has
accumul ated whi ch docunents the ways in which information technology (IT) may
af fect both the physical forns and the work processes of organizations
(Hol sappl e and Luo, 1995). Additionally, authors such as Olikowski (1991) have
pointed to the potential of IT to also enable cultural or social changes such as
the redistribution of organi zational 'power' or 'control'. She and others (e.g.
Zubof f, 1988) portray this phenonmenon as a 'flattening' of the traditiona
hi erarchi cal organi zational structure which results froma broadened access to
strategic informati on anmong | ower managenent and non- managemnment organi zationa
menbers. These literatures provide a basis for understanding the dynanic
rel ati onshi p between organi zations and information technol ogi es and may be
extended to new distributed forms of conputing.

In a distributed environnent, data, hardware, software, and conputer users
forman interactive conputing network - often across |arge geographic areas;
conmputing functions are typically processed by nore than one conputer and
control over processing is decentralized (Hall, 1994). In contrast to the
traditional mainframe conputing nodel, distributed nodels of conputing seek to
use the comnbi ned processing capability and storage of each conputer that is
connected to the network rather than giving exclusive control to a centralized
master conputer (i.e., the mainfrane). The growth of the distributed environnent
is driven by the increased processing capabilities of desktop computers and the
dynanmi ¢ growth of network technol ogi es.

The emergence of distributed nodels of conputing nmay have i nportant
techni cal and organizational inplications. First, it represents a paradi gmtic
change in the focus of conputer technol ogy. A "conputer" nust now be thought of
as a network of conponents rather than as a singular piece of hardware. IBMs (a
name synonynous with the mainfrane) CEO, Louis Cerstner - in elaborating his
"network-centric' vision of computing, states:

The first wave of conputing, 30 years ago, was driven by the technol ogi es of
host - based processors [mainfranes] and storage devices. Twenty years later, we
nmoved into a second wave, which was driven by m croprocessors and sinplified
operating systens. The third wave [current wave] of conputing is being driven by
very powerful networked technol ogi es that provide very inexpensive and very wi de
[ comruni cati ons] bandwi dth. (Busi ness Wek, 1995, p. 152).

Second, as alluded to above, the inherent potential for a nore 'denocratic'
access to information may create a uni que set of nanagenent issues as

di stributed conmputing architectures are adopted by organi zations.

It is widely believed that client/server (C/S) is the technol ogy which will
enabl e the successful inplenmentation of distributed conputing infrastructures.
However, while C/'S may represent the 'future' of computing, it is difficult to
provi de a precise definition. For the purposes of this paper we focus on C/'S as
software processes operating cooperatively, yet independently, in a peer-to-peer
rel ationship. The client is the initiator of data interchange in this
rel ati onship, issuing requests for information as needed to the server or to

other clients (Hall, 1994). In this view, C S is one formof distributed
conputi ng.
Despite the rapid growh of client/server, little research has accunul at ed

whi ch highlights the issues inherent to inplenenting a C/'S conputing



architecture. In this paper we set forth sone of the issues, and our views,
drawn on the data collected from our ongoing study being conducted at a m d-
si zed academ c institution (pseudonym'M d-Sized University' or MSU). The
primary goal of this three year, longitudinal, field-based study (in progress)
is to chronicle the organizational activities related to the nove fromthe

exi sting mainfrane architecture to a client/server architecture.

Because the technical aspects of C/S are in a dynanm c state, we expect that
there will be concurrent changes in the social environnent of the organi zation
(MSU) as well. There is little enpirical data -- or even stories or anecdotes --
on organi zational use of C/S as a conmputing infrastructure. And, as the
technical constraints to access and distribution of data are renoved, the socia
adaptati ons (organi zational rules, departnental procedures, informal processes,
and individual nmethods) to using /S will be critical in form ng the new ways of
working in this interconnected environnment. Thus, the change to a C/'S
i nfrastructure provides a uni que perspective on how technol ogy evol ves, al ong
with the social systemin which it sits, as new ways of working arise. Stephen
Barl ey (1986) said of his study of nedical imaging technology: '...technol ogy
provi des an occasion to structure.' W see the change to client server
technol ogy as an occasion to restructure at MsSU

Qur focus in this research is on the reciprocal interactions and effects
generated as a consequence of the change in computing infrastructure from
mai nf rame- based to client/server-based, and the consequential changes within the
organi zati on. Qur perspective on technol ogy posits an interdependent
rel ati onship of negotiation between technol ogy and the social structures within
the organization. It is possible to adopt a framework for the study of
organi zati onal computing focusing on either of these perspectives independently.
In other words, one may assune either a technol ogi cal perspective in which
technol ogi cal change is viewed as driving the organizational structure, or an
organi zati onal perspective in which organizational needs determ ne technol ogi ca
i nnovation and inplenmentati on (Hol sappl e & Luo, 1995). However, we feel that
change is best understood by viewing both in their interaction.

Foll owi ng on the work of Goodman and Sproull (1989) we see any technol ogy
(such as client/server) as being a system best described by the social and
structural, as well as the technol ogical issues which it conprises. Wile the
technical challenges to building a successful infrastructure are critical and
of ten daunting (Desai, 1995), we have chosen to focus on the social and
structural issues in this stage of research. Qur enphasis on the social and
structural issues stenms fromour desire to better understand the use of C/S.
Technical issues, in this context, are the basis for organizational decisions.
In this paper we address:

How t he managers (adm nistrators) are adapting to the organizational changes

(i ntended and uni ntended) brought on by the new conputing infrastructure.

How t he technol ogi sts (those who support and run the system are adapting to the
new i nfrastructure's denands.

We do not actively portray the end-user's perspective. Instead, we focus on how
the technol ogi sts and nmanagers are adapting to the changes brought about by the
C/'S implenentation. In doing so, however, end-user issues are revealed as

central to both technol ogi sts and managers.

We believe that MSU s mainframe to client/server initiative offers a unique
opportunity to study a phenonenon of relevance to the IT planning of many
organi zations. What follows in this paper is a brief historical background of
the academic institution and a review of the theoretical and nethodol ogi ca
bases for the study. W devote the bulk of this paper to sone of the nore
salient issues derived fromthe data collected to this point. W also highlight
our views on these issues.

2 THE RESEARCH SETTI NG - MsU



MSU is a private Carnegie Level Il research school. It has a strong national and
i nternational reputation with high name recognition. MSU s administrative and
organi zational structures are typical for US universities of nearly 20,000
students. Enploying nearly 3500 people, MSU is |located on a | arge canpus near
the edge of a nmediumsized city in the Northeastern US.

By 1993 three environnental factors created a context that denanded
attention. MSU s vice-president for conmputing (Cl O, who managed both research
and acadeni c conmputing systens, faced: (1) an increasing demand on the mainfrane
systems; (2) a restrictive reliance on outdated | egacy systens; and (3) a nearly
unmanageabl e tangl e of admini strative and acadenmi c networks wi th overl apping
i nks and di sparate technol ogi es. The constant evolution of avail able
technol ogy, a given in the conputing business, is a fourth factor inplicitly
reflected in these other three issues.

The MSU al so has several long-termcontracts with vendors who support their
| egacy database products. Over the nearly 20 years these systens have served the
university (primarily the adm nistrative side of the organization), the
constraints of the database systems and the cost of their upkeep have grown ever
nmore limting. Since these contracts are on a fixed cycle, the ClO wanted to
affect infrastructure changes to coincide with the next renewal (Fall 1997).

The constrai ned service provided by the adm nistrative systens (mainframe-
centered and dat abase-specific) has contributed to a growth in
| ocal / departnental systems to support administrative conputing. On the academ c
system side, the research conmputing network has al ways been decentralized at the
school and departnental |evel. These |ocal networks have been grow ng in nunber,
expanding in size, and |linking together. This has resulted in a systenic, but
chaotic, expansion of departnental and research center conputing infrastructure.
Thi s expansi on, conpounded with the increasing popularity of the Internet nakes
the strain on the conputing infrastructure even nore apparent. The
proliferation of these |ocal area networks is occurring even as the centralized
adm ni strative systens grow closer to being fully taxed.

MSU s issues with conputing -- increasing demands on the mainfrane,
restrictive | egacy systenms, and expl osive network growth -- are typical of npst
acadeni c conputing systens (Al pert, 1985). Facing this scenario MSU s Cl O nade
the decision to revanp the conputing infrastructure to take advantage of the new
C/'S architecture. As the CIOreflected this was, 'as nuch a decision on saving
nmoney as it was freeing ourselves fromcomitnments we no | onger wanted.' The
steady rise in demand on the mainframes (processor time) was increasing faster
than MSU could afford to upgrade. Since the software and service costs for MSU s
mai nfranmes were tied directly to the processors, any increase in processing
power led to direct cost increases for existing software/services. In this
period, MSU s IS staff was in regular contact with dozens of sinmlar
institutions that were facing the sane issues. Regul ar contact between these
organi zati ons provided the ClO sonme of his information to aid in deciding on the
C/'S nove. As he said, ' | amin regular contact with others in my sane position,
often on a weekly basis. W just decided to push ahead.'

The MSU s issues with conmputing also typify many non-academ c organi zati ons
who face simlar decisions about inproving their conmputing infrastructure
(Kling, 1990). Public entities such as governnmental offices and utilities and
for-profit organi zati ons such as manufacturing and financial services are al
confronted with constant pressure on the conputing infrastructure. Moreover, the
conmputing infrastructure of these organi zations is an increasingly inportant
aspect of the organizational operations. Recent estinmates show that expenditures
for conputing systens average 8.4% of annual operating budgets. This percentage
has been trending steadily upward since the inception of conputer technol ogy,
and shows no signs of shrinking in the foreseeable future (Information Wek
1995).



As with many other md to |arge organi zati ons, much of the adm nistrative
work at MSU demands interaction between departnments; the interdepartnental work
is often an information intensive effort: for instance, as many as 12 views of a
student's record nmay exist in disparate databases across MSU s canpus; the work
demands a hi gh degree of know edge and conpetency. Also, MSU s enpl oyees
represent a mx of tenporary and | ong-term enpl oyees. This arrangenent, |ong an
acadenic standard, is becom ng increasingly popular with the nodern
organi zation. The core staff knows how to do their work -- and who to speak
with to get that work done. Wth the changing conputing infrastructure, the ways
in which these workers acconplish their jobs will evolve as the C/'S systens are
under st ood and used.

3 CONDUCTI NG THE STUDY
3.1 Met hod and Pl an

The criteria which led to approaching MsSU for this study center on the
opportunity to observe the infrastructure change as it occurs. Since MSU has
just begun this process, we can take the journey with the managers,
technol ogi sts, and workers who are writing the story by their actions. In her
book, In the Age of the Smart Machi ne, Shoshana Zuboff (1988, p.423) began the
di scussi on of her methodol ogy by saying: 'Behind every nethod is a belief.' CQur
belief is that in situ field work is an excellent nethod, well-suited for the
type of research which seeks to understand the evol ving process of inplenenting
new t echnol ogi es. This approach is becom ng nore common anbng present
researchers. There has been an increased interest in longitudinal, field-based,
and observer-centered research for the study of IT in organizations (Kling,
1980; Markus and Robey, 1988; Lee, 1995). This renewed interest has many
reasons. Two of the nost salient are (1) the limtations on what we know about
technol ogy's effects in organi zations and (2) the speed at which technol ogy
changes. These issues echo the discussion by Ven de Ven and Huber (1990) as they
i ntroduce a special issue of Organization Science focused on | ongitudina
research nethods. OQur added focus is to use the change in technol ogy (viz.
i mpl enmentation of C/'S) as an opportunity to observe change in the organization.
We are pursuing a four-phased program of research (see Figure 1). The first
stage has served to help us establish a context. This has included devel oping a
hi story of the effort at MSU and of the people and organi zati onal issues which
have played a role in the genesis of the client/server initiative. It also
serves as the context for interpreting the events and actions of the respondents
as the infrastructure change occurs. The subsequent three phases are actually
paral l el tracks. Each of these phases centers on one group of participants. The
first is the managenent team which includes nanagers from across MSU. The
second is the technology inplementation team This teamincludes both IS
enpl oyees and users. This teamalso interacts with the managenment team and the
work groups. The third teamis a work group. This work group interacts with the
technol ogi sts and is represented by their manager in the managerial group. The
three foll ow-on phases of research focus on distinct |evels and draw fromthe
work of the first phase. Thus, the program of research provides the opportunity
to triangulate findings across these three phases. In this paper we speak only
of the data collected during our first phase.

3.2 Data Col | ecti on



We have enpl oyed two primary nethods for collecting data: interview ng and
observation. Interviews vary by level of structure with nost being sem -
structured and open-ended. Typically these are taped and transcribed. Field
notes are the data drawn from observati on (as unobtrusive observer; as
participant in conmttees and neetings; and through informal socia
interaction). There are two types of field notes for each period of observation
the first is a chronology of events and actions; the second is a nore free-

fl owi ng account of perceptions, stories and anecdotes. The first serves as a
record of observations. The second serves as a record of the observer's
perceptions. W al so have access to the formal docunents and archives of the C/'S
change. This includes the email traffic, work records and archival nenos and
reports.

The mainfranme to client/server project was initiated by MSU in February
1993. We began our research effort in February 1995. To date our activities have
centered on participation with, and observations of, conmttees fornmed to work
on specific aspects of the C/S initiative; ongoing interviews with managers (IS
and ot her); and docunentation collection. This includes nore than 60 hours of
nmeeti ngs and over 20 interviews (averagi ng about 65 mnutes each). W al so have
accurul ated nmore than 180 docunents (emmil, menps, handouts, and reports) and
nearly 40 tel ephone conversati ons.

4 PRESENT ANALYSI S AND FI NDI NGS

As a result of these activities we have been able to conduct sone prelimnary
anal ysis of the data. Qur analysis has been devel oped through an iterative
process of reflection and summari zi ng of the observations and intervi ew notes.
Source docunents (nenobs, etc.) provided secondary support. In this section we
descri be sonme of our observations and di scuss how each nay be seen within the
| arger context of the organization and, nore specifically, the ¢S initiative
(i.e., as "issues').

4.1 C/'S I npl enentation managers are currently 'straddling' the nainframe and
C/'S environnents.

As with nost IT inplenentations, the nmove fromnmainfrane to C/S at the MSU

i nvol ves a gradual transition fromone systemto the other with considerable
system overlap and gray area (in contrast to 'pulling the plug' on one system
and 'plugging in" the other). This duality in the conmputing infrastructure has
the effect of creating parallel roles for the IS managers; especially for those
who are nost heavily involved in affecting the change. On the one hand they are
actively involved in the strategic planning and various inplenmentation issues of
the CSinitiative. At the sane tine they nust concern thenselves with the day-
to-day tactical decisions of the existing nmainfranme environment. A consequence
of this added responsibility is that many of the high-level IS managers perceive
that they are confronted with more work than they can handle. This is a matter
of complexity as well as of work load. Not only is C/'S technol ogy new and
rapidly changing, it also requires an alternative node of thinking (i.e., new
mental nodel s) in problem sol ving.

Inherent in this dilenma is the risk that in focusing their efforts on the
these technical issues, the IS managers may | ose sight of their role as agents
of change. For instance, this issue is apparent in the relationship between IS
managers and their programm ng staff. It is inportant for the nmanagers to both
instill a sense of the inportance in adopting C/'S devel opnent techni ques and at
the sane tinme to get the tasks at hand conpleted (largely nainframe rel ated).
Some | S managers have expressed a concern that sone of their staff (i.e., sone
programmers) are reluctant to adopt the C/'S nodel.



It is apparent that the ampunt of learning, the tine to affect the
transition, and the various sources of resistance are nuch |larger and nore
persi stent than expected. For instance, for those involved directly in the
cross-over frommainframe to ¢S, present roles include:

Learni ng new systen(s) and the processes, nethods, tools, applications, while
buil ding and maintaining this infrastructure. This is very close-to-honme for
some, looming as an issue for others, and tangential to a few.

Mai nt ai ni ng the present infrastructure. This varies fromdepartnent to
departnment. When (1) and (2) overlap it is the nost difficult.

Acting as change agents with those who are involved in the transition at the
present time. This seens to be nore unexpected and difficult than anticipated.
Educati ng users of the new infrastructure.

The transition frommainframe to ¢S has had differing effects on managers
depending on their |evel of involvenent and general attitude toward change. For
many of the highly involved IS managers, enthusiasm for change at the outset (or
soon after) has often given way to a sense of sisyphusian effort: the CS rock
never gets to the top of the change hill. O her IS managers have articul ated
that the changes will affect them at sone point, but at present it has not.
Their interest seems to be focused on nminimzing the issues of change until they
occur. Still other 1S managers see this changeover as a way to expand and update
the skills of their people and remain positive about the ultimte success of the
new t echnol ogy.

4.2 The C/Sinitiative appears to be primarily driven by technol ogy at
this point.

As participants in neetings of the high | evel nanagers, we have observed t hat
technical issues tend to predominate. This is not surprising, as C/Sis a
technology that is rapidly evolving, but also rapidly changing. Therefore, there
is a high level of uncertainty inherent in all the decision-making, both at a
tactical and at a strategic |level. Wen asked to provide sone definition or
personal interpretation of C/S during interviews, |IS nanagers were generally
vague. We interpret this, first, to the inherent anbiguity that is found in even
the technical definitions provided in the literature. However, we also believe
that this also reflects a state of nind toward the C/S initiative that is, in a
sense, pre-conceptual. In other words, concrete technical issues rather than the
broader organi zational issues are currently at the fore in the nminds of IS
managers.

The entire project is based on a strategic decision which assunmes that C/' S
will becone the predonm nant nodel (based on criteria which are |argely
technical). W perceive there to be a significant elenent of risk to the project
if I'S managers continue to be bogged down in technical issues and ignore
user/organi zational requirenments. This risk is very real as we nmay expect the
nascent C/'S technology (i.e., the devel opment tools and m scel |l aneous software)
to lag behind the user requirements - at least in the near future. This probl em
is further conplicated by the fact that nany of these requirenents have been
previ ously established and structured within the culture of the mainframe nodel
and may not match or be appropriate within the ¢S nodel. O her requirenments
have enmerged as part of the prom se or mythology of the distributed nodel (of
which ¢S is a part) - e.g., distributed multinedia - and may be difficult to
del i ver given current technol ogical constraints.

The |I'S managers have been willing to nake project plans based on assunption
that new tools will becone avail able as they are needed. A project strategy
(‘official' or de facto) which nmakes such assunptions - i.e., a reliance on the

mar ket pl ace - may bear a degree of risk. Relying on the market nmay ultimately be
successful, but not within the hoped-for tinme-line. This demands a high |eve
of flexibility and a constant change to project plans for staffing.



A nore sinister outcone of such a strategy, may be a creeping | oss of
credibility toward the adm nistration and the technology by the clients if the
technol ogy doesn't "work' within the current organi zational environment. In
light of the current state of the (C/S) "art', it is critical that
adm ni strators, managers, and devel opers not allow their focus to becone so
narrow that they are only concerned with fixing technol ogy and not staying aware
of user requirements and problens. It will be especially inportant to nmaintain
good |ines of comrunication between technol ogists and clients. In the sane
vein, we believe that training initiatives may be especially inmportant in
convincing clients to "buy in" to the CJS initiative.

In sum it is inportant that IS nanagers becone active agents of change in
their interactions with clients. This may present a challenge to themto the
degree that it conflicts with their present identity within the organization
(i.e., as technologist). It may require that they be nuch nore interdependent,
much nore aware of the holistic issues with systems, and nuch | ess independent.

4.3 The 'mindset' (nmental nodels, cognitive processes) based on the
mai nframe nodel is still the basis for nost clients (users), nmany devel opers,
and sonme admini strators.

This cognitive state has evol ved through an ongoing (iterative) interaction
bet ween technol ogy and people. As such, it has been strongly reified and is wel
established. C/ S is disruptive to this world. This condition makes change
difficult as people are 'speaking different |anguages.'

On the client side, this causes a problemw th the 'requirements', which may
be rooted in the nmainframe nodel. For exanple, one of the many conmittees
organi zed in response to the C/Sinitiative generated a |list of reconmendations
intended to facilitate the seanm ess transition fromminframe to ¢S at the
organi zational level. One of their recomrendati ons was that printing continue to
be done in a central location. This recomendation runs in direct conflict with
the perceived (by IS) advantages of the C/S nodel - i.e., this (distributed
printing) is the type of thing that ¢S enables. This illustrates the inherent
conflict between a new technology and the structured work practices of an
or gani zati on.

4.4 There are unresolved issues of 'power' between IS managers, data
cust odi ans, and users.

A tenet of distributed conputing is that users (clients) becone nore
"enpowered' . They are able to nake greater use of their desktop conputers. The
desktop beconmes 'smarter,' allowing the user a greater access to infornmation
However, in such an environment, how will the user be 'controlled ? WII
controls be inplemented through technol ogy or managenent? |f a technol ogy
approach is taken (exclusively), by concentrating primarily on ways to restrict
user access, there is a risk that users will not '"buy into' the program In
whi ch case, they will try to circumvent controls (rules) whenever it is possible
or convenient. This is a real possibility because: (1) There are significant
i ssues with access, security and control which are presently unsolved in the
current state of C/S software - it is |less evolved and far nore conpl ex than
mai nframe solutions in maintaining controls (security); (2) it nust be
remenbered that - first and forenpst - the clients have a job to do and are
likely to take the path of |east resistance.

Bottom | i ne: a nmanagenent approach to control nust acconpany a technol ogy
approach. The way to inplenenting a management approach to control is through a



process of making the clients adopt 'responsibility'. That is, they nust be made
aware of the risks involved, and be nade responsi ble for the consequences
(personally as well as adm nistratively). Toward this end, a program of
education and training would seemto be critical. However, it is remains unclear
as to the level of financial support and general conmitnent the adm nistration
wi shes to provide such an effort. Mst key technical decisions about topol ogy
and infrastructure are still controlled by IS, and as we have di scussed, the
primary focus of attention remamins on technical issues. Interestingly, it also

i s uncl ear whether the user comrunity understands the inplications of these

deci sions or has any ability to involve thenselves in these decisions if they

di d.

Anot her aspect of control seens to be that, while the IS directors are quite
confortable in discussing and sharing i ssues and deci si on-meki ng, this does not
seemto occur at lowers levels in each departnment. Most issues are coordi nated
through the managers. The informal coordination at the |ower |evels -- across
departnents -- may be increasing. For instance, the various standing comittees
have cross-departnental menbership. Oten, though, this is the only time mny of
t hese peopl e converse.

4.5 There is a general trend toward distributed nmeans of comuni cation
bet ween nenbers of the organi zation.

Despite the | ower level of informal cross-departnmental comrunication in the IS
departnents, the increased |level of distributed comunication (email, voice
mail) is very noticeable. This nmay have several sources independent of the C/'S
effort (geographically distributed |ocations, nore use of these comrunication
media in general). However, three C/ S-driven effects are noticeable. First, the
i ncreased i nterdependence between clients and IS demands nore coordination and
conmuni cati on. Second, the increased reliance on vendors for products demands

i ntra-organi zati onal conmuni cation. Third, the rapidly evolving, and expanding,
t echnol ogi es demands trenendous communi cati on and coordi nation. This creates an
added | evel of bustle which is tied to the change in infrastructure. In fact, it
is the direct consequence of the new infrastructure.

4.6 Growi ng awar eness that end-user involvenent is nore time-consum ng
t han expect ed.

VWi le this point can be subsuned under several others, our observations of
several neetings encourages us to highlight this. While the concept of end-user
i nvol venent is central to nmuch of the discussion in the IS manager neetings and
in the interviews, the goals of this effort are |l ess clear. User resistance to
change based on technol ogy, or to having nore responsibility for their
conputing, is not as well-received as expected. Thus, the user 'pull' for this
technology is less visible than the IS 'push' to inplenent.

5 EMERG NG | SSUES FOR FUTURE RESEARCH

Qur basic approach to conducting this research is generally inductive (e.g. Yin
1984); we have carried a theoretic framework into the investigation (d aser and
Strauss, 1967). As we have stated in this paper, our focus is on the reciproca
i nteractions between the incipient technology (i.e., CS) and the organization
This is defined by work practices, rules, norns, etc. That is, by it's
"structures'. Accordingly, it is within this framework that we have interpreted
a comon thread running through all of the issues |listed above. W see the

i nteracti on between technol ogy and the organi zation viewed in terns of a
technol ogi cal 'push' and an organi zational "pull".



Technol ogi cal Push. There is a drive - nade mani fest by adm nistrative
directive - to get to get the new C S architecture up and running. This drive
originates in the assunption - held by technol ogists - that innovation in
conputer technology may directly inpact organi zations by providing better neans
of acconplishing work. As such, we view this aspect as originating in the
"folklore' of the technology - a folklore constructed by the |arger society and,
therefore, originating outside of the organization (Jackson, 1987). Wthin the
organi zation, this drive - which we refer to as the 'push' of organizationa
conmputing - is chanpioned by various adm ni strators and managers.

Organi zational Pull. We assune that there also exist a set of needs which
may be derived, based on the work processes of the organization. This viewis
based on the organizational (versus technol ogical) perspective referred to
earlier in this paper. W see this as the '"pull' of organizational conputing.
This aspect of the dynamic is largely theoretically derived (versus enpirically)
in our research thus far, as we have not yet had the opportunity to observe or
i nterview system users. Mbreover, we assune that organi zati onal needs may be
dynam c, conplex, and difficult to derive (Hol sapple & Luo, 1994).

Bet ween these two forces lies the dynanmic interplay. From our perspective
t he technol ogi cal push shoul d be counterbal anced by the needs of the technol ogy
users (organizational pull). In this view, it is not sufficient for a technol ogy
to merely possess a set of functionalities which may match the work processes of
an organi zation. As we have illustrated in this paper, we feel it is necessary
for the nenbers of the organization to integrate the technology into their
present social environment, and, ultimately, to restructure that environment and
the technology until a proper fit is realized. In order for the technol ogy users
to integrate the technol ogy, they nmust first enbrace it. In order to enbrace it,
they must first understand it or at least be able to relate it to their work.

At MSU we see that the IS managers are currently preoccupied with technica
i ssues in inplenenting C/'S. Because they are unable to devote sufficient time or
resources to their clients (or in the case of the IS managers, to their
devel opnent staff), there is sonme question whether the C/S technology will be
enbraced by the organization. In this state, since a balance cannot be achieved
bet ween technol ogi cal push and organi zational pull a third force appears:

"social inertia'" or resistance to change. Although we have not yet had the
opportunity to observe or interview users, we inmagine that such resistance
exi sts and may increase as pressures to neet project tine-line objectives
el evate the push to get the technol ogy inpl enented.

Finally, a notable exception to the inbal ance between technol ogi cal push and
organi zational pull is found in issue 4.5 (above). That is, we have seen a trend
toward distributed nmeans of comruni cati on between nenbers of the organization
We attribute two reasons for this situation: (1) The transition of this aspect
of the infrastructure between nmainframe and C/'S has been relatively snooth.

El ectroni ¢ communi cati on whi ch had been previously established in the mainfranme
envi ronnent has gone through the initial phases of the structuring interaction
bet ween technol ogy and the organi zation. This carries over to, and is anplified
by, the C/'S environnent. (2) The adoption of electronic comunication has
progressed to a point where the needs are salient enough in the mnd of the
users so that the organizational pull (defined by needs) is exceeding the
technol ogi cal push and there is mniml social inertia.

6 CONCLUSI ON

To cl ose, we enphasize that in presenting these issues it is neither our
intention to draw definitive conclusions nor to nmake | ong range predictions with
regard to the ultimte success or failure of the C/S inplenentation, at MSU or
any ot her organization. Qur primary concern is to provide an accurate chronicle
of the events as they unfold with the hope that our story may help to provide a



‘road map' for this and other situations. As with any storytelling it is

i nevitable that certain '"themes' will emerge that help to guide the narrator
toward the essential elenents of the story - i.e., that which is 'inportant
(Van Maanan, 1995; Yanow, 1995; Barley, 1990).

In presenting these observations we hope to provide an indication of where
we, as researchers, interpret the themes of inportance to be in the MSU story.
These will provide a guide for our future investigations in the present
research. While guided by theory, we acknow edge that there may be as much
intuitive artistry as science in our interpretations.

The six issues presented above appear to support one overlying thene. That
is, technical issues -- critical and difficult as they arise, occur in a context
much broader, across nore interdependent |evels, than was inmagined at the outset
of this inplenentation. The professional staff, their managenent, and the
adm nistrators and users involved in this change provide a view of change at a
personal, structural, and technological level. It is this interplay that drives
this research.
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