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ABSTRACT

This paper discusses the strategic importance of Groupware to Small to Medium sized Enterprises (SVIEs) and describes an applica-
tion. Theimportance of technology applicationsthat actually generate strategic advantageisdiscussed. Many advantages of Groupware
in SVIEsare highlighted. Theseincludeimproved communication links, diffusion of knowledge and enhanced management of projects.
Limitationsare also discussed. The paper concludesthat the main problemwith the devel opment of strategic advantageis concerned
with the exploitation of knowledge generated from improved value creation by human capital. The challenge is to develop unique
expertisein value creation that cannot easily be emulated by competitorsrather than implementation of technology alone.

INTRODUCTION

Groupware is defined, for the purposes of thiswork, as the
use of networked computer aidsthat are designed to assist collabo-
rative work groupsin their team functions. Inthe strategic imple-
mentation of a Groupware system in a Small to Medium sized
Enterprise (SME), it isimperative to create a structure for adding
value in the organisation that creates competitive advantage. In
many technol ogy investments, companies and other organisations
have not reaped the benefit of new technology becauseit has been
applied in away that does not create particular strategic competi-
tive advantage over competitors, simply allowing them to copy
thetechnology application. The strategic fit of the activitiesthat a
company carries out is unique and the basis of competitive advan-
tage. Groupware should be viewed in thislight.

The challenge to SMEs is often more intensified because
many are competing on project-based work on tight profit mar-
gins, inindustrieswherethereislittle differentiation between them
and their competitors. Additionally, trends towards networked
organisations may requirethat team membersarelocated remotely
from each other, perhaps even in different continents (Edwards
and Gibson 1999). Thisis particularly relevant to SMEs whose
resources may not allow them to secure servicesin diverse areas of
expertiselocally. Hence, acoordinated workflow and group activi-
ties through a virtual networked organisation, as described by
Rusinkiewicz and Georgakopoulos (2000), is rapidly becoming
the reality for SMEs. In strategic terms, Groupware becomes a
mechanism by which SM Es can enhance their competitiveness by
gaining flexibility and focussing on particular goals. Porter (1996)
talks of the difference between operational effectiveness of
organi sations and competing by being different in away that com-
petitors cannot easily imitate. This paper postulates that, whilst
Groupwareisinreality little more than atechnology enhancement
that any company could establish, itsusein astrategic fashion will
allow innovative SMEsto create aunique strategic fit and competi-
tive advantage that their competitors would find difficult to emu-
late. An SME software devel opment company has been used asa
case-study subject.

ORGANISATIONAL STRUCTURE AND CULTURE OF
THETARGET ENTERPRISE
Inthe strategic implementation of aGroupware systeminan

SME, itisnecessary to enhance communication between different

stakeholdersin thevirtual workplace. Part of thisprocessrequires

an understanding of the dynamic and complex nature of
organisations that operate in constantly evolving environments.

Preece (1994) states that organisations are complex entities con-

sisting of anumber of factorsthat interact with each other. These

are: -

1. Theemployeeswithin the organisation—Within an organisation,
each employeewill havediffering roles, expectations of others,
motivationswithin that organisation and aspirationsto achieve.
However, Preece (1994) does not add that workers must also
maintain a united strategic focus on how their réles contribute
to the overall strategic direction for the organisation.

2. Thetechnology used and created — Each organisation hasdiffer-
ent functions, dependencies and reliabilities and usestechnol o-
giesto advancein their respective working environments.

3. Theorganisational structure—Thiswould be the formal struc-
ture of the organisation, how work is alocated amongst em-
ployees and the number and types of groups that exist in that
organisation. It also describesthelevelsof hierarchy that exist
in an organisation. Many authors, e.g. Wee (1994), have also
highlighted the dependency between structure and strategy.
The structure of an organisation must be appropriate to achiev-
ing strategic goals.

4. Theorganisationa culture—Trompenaarsand Hampden-Turner
(1997) describe organisationa culture asbeing the* shared norms
of behaviour, values and assumptions that knit a community
together”. Norms are the acceptable behaviours within an
organisation, values are what an organisation feels is right or
wrong, and assumptions are the underlying beliefs or para-
digmsof the organisation.

Theenterprise selected for study hasarigid hierarchical struc-
ture in place and thereis a clear distinction between management
and employees. One of their requirements is to produce better
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communication links across the functions that exist in the com-
pany. Additionally, physical differencesin the location of depart-
mental functions mean that often employees in one department
would haveto physically move themselvesto another department
to communicate face-to-face.

The purpose of implementing a Groupware system within
an organisation is to provide a framework for supporting and en-
abling employeesto interact with each other, and form abasis for
team working and coherence within the workplace (Nunamaker et
al 1992). The needs of a group using a Groupware system are
different to the needs of an individual. Therefore, it is important
that these differences, in respect of interactions and processes
between groups, are considered in order to deliver effectivetoolsto
support employees in the workplace.

THEMAINBENEFITSOF GROUPWARE

EFFECTIVENESSFOR THE ORGANISATION

1. Team formation — By implementing the Groupware system, it
would be possible to mould together ateam to work on a spe-
cific project in an efficient fashion, and then accordingly dis-
band it when the goals are achieved.

2. Increased job satisfaction for employees — Employees should
find it easier to obtain the resources and information they need
viaelectronic communication and aunified database and should
feel that they are providing agreater level of contribution within
the organisation, leading to enhanced achievement of the
organisational strategic goals.

3. Helping each other — Employees have the opportunity to help
each other by transferring information using a unified messag-
ing system. Thisshould, in turn, increase team spirit and pro-
mote the sense of “working together”, contributing to aunified
sense of purpose oriented towards strategic goals.

EMPLOYEESARETHEMAINISSUE

One of the fundamental problems is encouraging people to
sharethe knowledge they are used to keeping to themselvesin their
individual functions and realising that dispersing this throughout
the organisation would bring about huge strategic benefits to the
company as a whole. Knowledge and skills are the intangible
assetsthat drive acompany. However, it isthe sum of the knowl-
edgethat isstrategically important, rather than theindividual parts
(Edwards and Gibson 2000). Thisis what creates value from hu-
man capital. Employeeswho are required to share information in
a Groupware-enabled organisation may be reluctant to do so for
fear of potentially losing job status within the organisation. The
challenge, therefore, isin culture change and educating peopleinto
feeling secure and confident in working in atechnically based team
environment. One advantage in many SMEs is that the general
ethos of working as part of project teams already exists dueto the
large extent of project-based activity. This may serve towards
being an important prerequisite if the Groupware system is to
thrive, grow and create strategic advantage.

COMPUTER SUPPORTED CO-OPERATIVEWORKING
(CSCW)

CSCW isthe study of theway employees can work together
using computer technology. Dynamic SMEshaveawidediversity
of projectsand clients. Thereisanimportant requirement for CSCW
toolswithin companies that would enabl e interactions between all
of the parties involved in projects, from the initial development
stage to the completion.

For some time, Lloyd (1994) has argued that the use of
future CSCW applications will impact upon the nature of the
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design process and the quality of the design itself. Most of this
impact will be positive. For example, an employee could seek
advice early on in the design stage of projects because technical
expertsin the organi sation were more accessi bl e through the usage
of electronic mail and shared technical support folders. Previ-
ously, employees had to directly approach the expert or leave a
note when they were not located. Thisincreased accessibility to
expertswas found to increase the quantity of feedback. However,
one noticeable problem with this was that the expert was quite
often overwhelmed with the number of requestsreceived for tech-
nical information. A solution proposed wasto design public fold-
ersfor group discussionsregarding problemsfor on-going projects.
In this way, the expert was able to pro-actively access these fold-
erswhen free time was available to do so.

Other issues highlighted by Lloyd (1994) are the problems
concerning the control of projects via Project Management. Re-
view processes for projects using CSCW have to be efficient to
ensure that the status of completed jobs is always known during
projects. An electronic Job Form hasto be designed so that Project
Managers are aware when ateam had effectively completed ajob
and they could “sign-off” this activity.

COMPUTER SUPPORTED CO-OPERATIVEWORK
SYSTEMS-WHERE AND WHEN COMMUNICATION
OCCURS

CSCW Systems that incorporate the use of Groupware can
beclassified in anumber of ways. One of theseiswhere and when
participants in an organisation perform their co-operative work.
An often-cited occurrence is where excellent ideas for ongoing
projects were discussed between employees in the corridor, or
whilst waiting for the photocopier, because this was the only
“free” time these employees had. The Time/Space Matrix is ex-
tremely useful for understanding the design and architecture of the
proposed system because it shows the parficular situations that a

Groupware System aims tooasiskesed Remote
(Same Place) (Different Place)

Synchronous Face-to-face Telephone
(Same Time) conversation
Asynchronous Post-it note L etter
(Different Time)

Figure 1 - Time/Space Matrix for non-computer technologies

Figure 1 shows how the non-computer technologies fit into
the Time/Space matrix (Dix et a 1998). The time axis can be
divided into synchronous and asynchronous systems, for example
atelephone call between one employee and another is defined as
being a synchronous, remote communication mechanism. Identi-
fying the differences between synchronous and asynchronous com-
munication can be extremely difficult. For aproposed Groupware
e-mailing system inthe studied SME, therewould be no difference
in whether employees in one office were operating at the same or
different times. Another distinction specified by Dix et a (1998)
isthat synchronised systems occur when there is a computer con-
nection and unsynchronised where there is no computer connec-
tion.
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OTHERTYPESOF SHARED INFORMATIONINTHE
WORKPLACE

The concept behind shared electronic diaries or calendars
within aworkplaceisthat each person usesthe shared system that
isaccessible to all parties. When one person wishes to arrange a
meeting with another employee, this person can check the
employee’s diary and then make arequest viae-mail to arrange a
meeting in this free slot. Shared diaries of this type do create
technical problems within the workplace, which have to be
recognised if the configuration of public foldersisto be successful.
Problems identified included trying to establish who was actually
attending the meetings in the shared calendars. For example, if
“Project Manager” was booked into a meeting, would this mean
that all Project Managerswould beinvolved inthismeeting or just
aspecificone?

Another potential problem that arisesisthat of privacy. For
example, would it be common practice for an employeeto seewhat
another employees were doing during the week? Oneway around
this would be for the user to keep private information in a private
information store only known to the user, and keep public infor-
mation on the shared public database. Thisway, employees could
specify which tasksthey regarded asbeing private and which tasks
they regarded as being acceptable for others to see. However, it
must be recognised that this solution may discourage knowledge
sharing and co-operation.

CSCW FRAMEWORK SFOR INCORPORATING
GROUPWARE USING THETIME/SPACEMATRIX

Figure 2 shows how CSCW frameworks can beincorporated
and described in terms of synchronous and asynchronous transfer
(Dix et al 1998). Dix et al (1998) described thismatrix asbecoming
acommon language amongst the CSCW community. Thisdiagram
helped to plan what types of interaction would occur in the com-
pany with their Groupware systems and the types of communica-
tion transfer that would exist. It was clear that the design of
synchronous transfer activities would be vastly different to those
of asynchronous transfer. Systems such as Microsoft Exchange
Server can operate in both synchronous and asynchronous modes.
For example, synchronous modes of communication would use a
Remote Access Dial-In connection to establish a“Chat” session
between one local employee and other remote employees. The
particular system described in this paper will focus mainly on
asynchronous transfer.

Co-located Remote
Synchronous Meeting Rooms Remote dial-in
connection
Shared work surfaces and editors
Shared PCs and Windows
Asynchronous Augmentation Email and
tools electronic
conferences
Co-authoring systems, shared calendars

Figure 2 - Synchronous / Asynchronous Transfer Modes

IMPLEMENTATION

Thefirst stage of implementing Microsoft Exchange Server
on the company’s computers was to list the types of applications
and servicesthat the system usersrequired, such ase-mail connec-
tivity, shared calendars, public folders and basic network security.
The naming strategy employed was one that made it easy to iden-
tify and add sites, servers, gateways, connectors, users and all of
the other objects relative to the Groupware system. In this case,
the naming conventions were based on the location within the
company, to simplify the task of the systems administrators and
cater for any additional requirementsin the future.

It was important to implement Microsoft Exchange Server
so that information was available to a wide audience within the
organisation, which meant making information availableto arange
of job functions within the company. Some individuals in the
company, such as administrators and directors, needed more ac-
cessto information and resources than other staff. 1t was possible
to control who could use these Exchange resources by granting and
restricting accessto directory objects and public foldersaswell as
individual mailboxes. Thiswasimportant for the finance depart-
ment asonly the Director and Business Administrator were granted
accessto thefinancial publicfolder. Thismight be seen asadubi-
ous practicein terms of fostering team co-operation and illustrates
the need for more open and transparent sharing of knowledge.
Conseguently, if ateam should requirethisinformationin order to
be successful in assessing their progress towards the achievement
of strategic goals, then a simple re-configuration of access rights
would be all that was necessary.

Public folders were designed and configured to act asinfor-
mation directoriesfor grouping dataconcerning customer projects,
availability of rooms and information on staff whereabouts for
sharing data amongst users, particularly when working in cross-
functional project teams. One of the primary advantages of using
public folders wasthe diversity of information typesthat could be
stored. Theseranged from simple or complex e-mail messages, to
calendar dates and graphics for job specifications. The public
folders also hold the custom forms, used to design job specifica-
tions, support calendars and various other custom designs.

These public folders represented a permanent storage data-
base for information and allowed authorised users to update the
information as and when required. Such information could be
availableto all employeesand their purposewasto create effective
communi cation whereby employees could act asacohesive group,
work together to solve problems and use information to aid the
progress of projects. Public folder information was effective be-
cause one client (user) could quickly add information from any
workstation and then post it immediately onto the public folder
located on the Exchange Server Computer. This would then be
immediately updated on all other clients.

Another advantage of using public folders was that they
could be customised to display different viewsthat organised spe-
cific characteristics of the information according to the require-
ments of the individual user. It was also possible for usersto add
the public foldersthey used most frequently to their list of favourite
public folders. The system could betailored to suit theindividual
needs of users at the company, making their respective jobs easier
and therefore making them morewilling to act and participate asa
team.

CONCLUSONS

Both employees and managers reported that the Groupware
system had greatly improved the overall effectiveness of business
processes within the organisation. Other benefits reported by



userswere the centralisation of information using thisunified mes-
saging system, the ease of accessibility to reach information, the
improved review of documentation and the overall improved com-
muni cation processes between individuals and teams.

Shared folders facilitated spontaneous forms of help that
had not been possible previously. Shared foldershaveallowed (for
the first time) a holistic view of the work being performed by all
project managers, the support team and the programmers as well
as the business administration activities that occurred within the
company. Thisinturn hasfacilitated the possibility for pro-active
collaboration.

Even though it was noted that work continued to be executed
individually, the shared folders began to clearly distinguish the
differences between working individually and working within a
group. One of the most significant differences noted was in the
responseto acustomer call. Originaly, notesof the call weretaken
on private scratch pads, then researched and resolved individually.
Herethe notions of individual workspace, responsibility and prob-
lem ownership were clearly defined. Once the Exchange Server
wasimplemented, customer problemswererecorded into the shared
folders that were accessible to the rest of the employees, where
they were researched and resolved by any team member. The
concept was that once a document was placed into the shared
folder, it would become the joint responsibility of the group as
opposed to being the responsibility of the individual.

Theoverall lesson learnt, ascited by Dix et al (1998), isthat
Groupware systems should aim for somelevel of symmetry. That
is to say, if one employee does some work on the Groupware
system, then that person should receive some benefit from it. For
example, if an employee puts effort into maintaining a shared cal-
endar, thisinformation will be transmitted across all other clients
and will save this employee having to give out new availability
dates using paper or on an individual basis.

The ultimate aim of the Groupware system was to develop
strategic advantage for the company. Thismeant establishing new
working normswith theaid of Groupwareto makeindividual tasks
for employees easier, as well as improving the communication
links within the company so that group interaction was more of a
commonality. Message delivery speed has greatly benefited em-
ployees at the company, even compared with telephones. For
example, employees telephones were often engaged when speak-
ing to customers, so that when acall came through from awaiting
customer, amessage could betaken by another group member and
then directly e-mailed to the intended recipient without having to
wait for them to finish on the telephone.

This Groupware implementation brought many immediate
benefits to the way in which employees communicated with each
other in the office. The physical design of the office before the
Groupware implementation reflected the hierarchy, which existed
in the company. For example, the Project Management team was
located on adifferent floor to the Programming department. Previ-
ously this meant that if a Project Manager had a query about ajob
that a Programmer had finished, they might have to physicaly
walk to the Programming floor and then query thisthrough face-to-
face communication. The Programming Manager did not often
welcome this, as it meant that Project Managers disrupted his
Programming team. After the Groupware implementation, it was
possiblefor Project Managersto directly access Programmerswhen
they appeared to be free (from the shared calendar), and then to
query aparticular job by e-mail or set up ameeting request in one
of theavailablerooms. Also previously, Programmerswould argue
that when directly approached by Project Managers, they would
often haveto giveinto the Project Manager’sdemands. However,
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the Groupware system fostered a more reasoned approach, either
by virtue of the necessity to put it in writing or make an appoint-
ment.

The overall benefits of thistype of system are hard to quan-
tify (in terms of the cost outlay), but over time, as the system
develops, it will become clear that a competitive edgeis achieved
by enhancement of communication using Groupware technology.
In this way, the company can continue to remain dynamic and
ultimately survive alongside larger playersin the market.

However, it iswell to highlight one major limitation of this
application. The SME studied continues to separate management
from actually doing the job. This probably reflects a prevailing
culture in many SMEs. Organisations of this size often develop
from well-established businesses, perhaps with a family history.
Alternatively, they may be built up by entrepreneurs who have
previously worked in companieswherethereissimilar clear delin-
eation between managers and workers. There can be little doubt
that strategic advantage is achieved by developing an open and
transparent team culture where the team’s obj ectives and goalsare
clearly aligned with the strategic aims of the organisation’s as a
whole (Peters 1997). This probably cannot be achieved wholly
unless management are prepared to share information and knowl-
edge that will enable all to gain a unified strategic focus. Perhaps
SMEs that are able to embrace this challenge will be the ones to
gain the most significant strategic advantage. Management must
provide scope for the organisation to experiment with, discover,
learn from, evolve and continueto build organisational innovations
around new Groupware technol ogies such as Exchange Server.

Inthefuture, bridging Groupwaretechnologies, like Exchange
Server, may have an important réle to play in organisations striv-
ing to achieve strategic advantage. By providing more workflow
and shared project folders than simple desktop computers or cli-
ent-server systems with e-mail, being highly flexible, and having
the ability to use arange of information structures, new standards
in communication within organisations may be developed. The
SMEswho devel op expertisein creating customer value from these
systems will achieve strategic advantage because this capability
will not easily be copied. Thechallengewill comein achievingthe
cultural change that will enable this expertise to be devel oped.
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