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Abstract

This dissertation considers the rise of new and emergent organisational forms
characterised as networks. The work presents an analysis of the underlying themes that
motivate such developments by drawing upon modern models of organisation together
with contemporary perspectives on information systems. A network is seen as interlinked
work processes supported by communication technologies; work processes which, in
particular, can transcend space and time and enable team based approaches. The
characteristics that might distinguish the network are set out in terms of technology, the
nature of the work process, and approaches to traditional organisational functions.
Associations of individuals, institutions and groups of people and institutions; and societal
considerations affecting inter-governmental and regional developments are also
considered. An analysis of these characteristics is presented within a layered model and

further developed by the use of tools and techniques drawn from social network analysis.

A detailed case study is presented using this theoretical approach. The case examined
is the Commonwealth Network of Information Technology for Development (COMNET-
IT). This is an initiative of the Commonwealth aimed at bringing together expertise and
organisations from around the world to coordinate their efforts in utilising information
technology in pursuit of development goals. The focus of COMNET-IT’s activities is on
adding value to the work of a group of geographically dispersed experts through the

utilisation of electronic networks.

The study provides a detailed theoretical analysis of the network phenomenon. Using
structuration theory and social network analysis, this research provides insights into
processes of network formation and evolution, network structure and the behaviour of
network participants. The processes of appropriation of technology are observed and
analyzed, and this work is supported by detailed empirical research investigating

electronic group meetings.
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Chapter One: Introduction

Introduction

This dissertation looks at human networks and the patterns of relations that develop
within loosely coordinated multi-organizational work processes and are supported by
information technology. The analysis is presented at various levels: technical, work
process, organisational, associational and societal. The work takes the structure of
interpersonal relations as the focal point from which to investigate the way in which
information flows and is transformed. This approach addresses organisational concerns
using structuration theory in conjunction with social network analysis (also known as
structural analysis) to observe patterns of relations and draw conclusions about the
structure of a network in relation to the behaviour of social actors. The aim of this
dissertation is to develop an understanding of why people and groups behave in the ways
that they do in a network environment, and not to prove a general or normative "theory".
The purpose of the approach to networking developed in this dissertation is to arm the
reader with an understanding of the processes that underlie the development and use of
electronic communications technology. In so doing, one of the expected contributions of
this research is to provide an approach for investigating networks from which practical

insight into networking and electronic group processes may arise.

Networks have usually been described and analyzed within an approach based on
traditional organisation theory. In the contemporary literature, the term organisation is
often used to describe network processes (Charan 1991, Drucker 1988). However, for the
purpose of investigating the network phenomenon, organisation theory alone appears to
be inappropriate for describing the ways in which people are grouped together and
collaborate to perform their activities. The term organisation gives the notion of a well
defined set of activities and processes that operate under the control and supervision. of
people with well defined responsibilities and within well defined boupdaries (Child 1984,
Pugh 1984). But both the physical boundaries and authority structures suggested by the

organisational paradigm are not always present.

Within this organisational paradigm, information systems development has largely
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Introduction

restricted itself to addressing formal information flows and requirements (Hirschheim
1985, 1989). The resulting information systems often fail to be used largely in part
because they do not respond to the powerful social forces that govern the development
and life of the organisation (Walsham 1991). This leaves practitioners at a loss when
faced with information systems failures. It is widely accepted that there are strong social
forces that demand a greater understanding than that afforded by'the technical skills of
the information systems professionals. Participatory mechanisms (Land and Hirschheim
1983, Checkland and Scholes 1990) and socio-technical design methodologies (Mumford
and Weir 1979, Trist 1982, Avison and Wood-Harper 1990) have attempted to take this
into account to enable the development of more appropriate information systems. But
the fact remains that traditional notions of cost and benefit (see Earl 1989), which many
organisations are accustomed to following, restricts the applicability of such approaches.
Participatory mechanisms may take up a great deal of resources (mostly time and money)
and cannot always be justified as the immediate benefits (to' profits or efficiency gains)

cannot be identified.

The powerful influence of social factors is not restricted to work processes within
organisations. This influence extends beyond individual organisations into associations
of people and organisations that are often geographically dispersed. In particular, these
forces manifest themselves within the increasingly popular electronic media (Hiltz and
Turoff 1993, 1992). The changing nature of the work and business environment leads to
networks of communication and interpersonal links that combine and include people
from a number of organisations. Work processes that encompass a number of different
types of skill, knowledge and sources of information have become an integral part of
many working environments. Looking beyond organisations towards patterns of
communication between individuals, groups and even nations, one is faced with the need
for a more appropriate means of approaching interpersonal interactions and of exploring

their structures.
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Introduction

Research Approach and Case Study

This research follows an interpretivist strategy using a single case study containing
different types of networks and forms of networking. An interpretivist strategy enables
human networks, and their relation to the different aspects of networking (technology,
work, organisational, association and society), to be considered. As research into
networking of this type is still in its formative stages, the use of a case study is valuable
in that a real world situation is described and used to focus the analysis. The case study
is not used in this research to validate a theory or hypothesis but it is used to generate
conceptual insights which may apply to other situations. In this way, it is possible to offer
explanations for why certain patterns of behaviours occur. In order to arrive at
generalisations, the case study has been carefully designed to offer representativeness and
rigour. A layered model of networking is developed through which the network is
described in terms of five levels: the use of technology, the nature of the work process,
organisational functions, associational and societal perspectives. This model is intended
to guide the researcher in investigating the network phenomena and to provide insight
into the nature of the evolving network structures and the role of electronic

communications technology.

The five levels of networking provide a basis for the researcher to describe and to
interpret the case study, and in this way the researcher does not impose a single a priori
understanding of the situation. The network phenomena are examined in their natural
setting and the researcher is part of the phenomena being investigated. She describes the
case study from her position as coordinator of this network since August 1992. The case
study, described in chapter five, is known as the Commonwealth Network on Information
Technology for Development (COMNET-IT). This network is composed of a loosely
defined set of activities situated in different parts of the world that were, at the time of
this research, administered by the COMNET-IT coordinating centre at the
Commonwealth Secretariat in London. The function of COMNET-IT was to set up and
coordinate networking projects, and at the same time serve as an instrument for setting

the direction and encouraging other networking activitiecs. COMNET-IT itself is
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Introduction

composed of a number of separate networking initiatives, which together provide a

broad, rich domain of investigation for this research.

The Network Concept

Before conducting the research of this dissertation, it is necessary to first consider the
various ways in which the term network is used and focus on a set of definitions that are
appropriate for the purpose of this research. After a brief description of the different
ways in which the network concept has been used, special consideration is given to
understanding networks as social phenomena emerging from the widespread use of
electronic communications technologies. This understanding is then used to inform
definitions of networking in which the various network concepts are synthesised into the

five levels.

It is customary to refer to a chain of interconnected people or operations as a network
(Oxford English Dictionary). Interpersonal ties are often seen as networks in themselves
and exhibit structures by way of the relations which they exhibit. This broad notion of
a network has become popular in recent years in a number of areas ranging from
sociology, management and organisational redesign to computer networks and electronic
messaging. A common feature in all these is that they endeavour to link, and often
monitor activities, that are dispersed across a number of people, groups, departments,

organisations, and even countries and regions.

Technical networks

The structure of a network may be expressed as basic configurations drawn from graph
theory. Such notions are used in a number of areas that deal with networks (ie computer
networks). The map, tree (a cyclic), circle or ring, line and star are forms of these
configurations. This very technical concept of the network is often used to express
electronic networks. Ranging from the mass of telecommunications networks to the more
local area networks that link up a collection of computers, the realm of these networks

is pervasive. These are considered in more detail in subsequent sections.
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Network organisations

At the same time, the concept of a network is increasingly being used to describe work
settings that are not bound by traditional organisational structures. The term network as
a means of describing a form of organisation has become popular amongst management
writers and practitioners (Drucker 1988, Kanter 1983, Scott-Morton 1991, Sproull and
Keisler 1991a, Coulson Thomas 1991, Charan 1991) as well as organisational theorists
(Handy 1985, Morgan 1989, Mastenbroek 1987). This work is based in part on this notion
that networks are an appropriate means of describing the complex interrelations among

people who work together on the same activities and towards similar ends.

The business management literature approaches the concept of a network from the
perspective of how people interact in pursuit of a more or less given task. They look at
networks as teams, or the movement of people between parts of an organisation, and in
between organisations, and as the integration of parts (Rockart and Short 1991, Kanter
1983, Lawrence and Lorsch 1967). More recently, the network is seen as enabling or
expressing a new way of working (Drucker 1988, Porter and Millar 1985) in which there
is greater interaction and exchange of information (Kiesler and Sproull 1991b). The
network form of organisation is usually seen to be flat, non hierarchical and information
rich. In view of its claimed adaptability to change and ability to transmit and learn new
knowledge and skills, this form is seen as meeting the challenges posed by the
information age (Drucker 1988). Thus it is argued, in an age where knowledge and
information are the basis of wealth and power, the ability to learn and acquire
information have to be accompanied by new ways of working and organisation that allow

instantaneous access to information resources (Tofler 1984).

Networks for control
The concept of the network has been used as a means of facilitating the control of
activities within organisations such as production processes. The project management

literature considers the network as composed of links between different tasks performed
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within a given work setting. Deriving much of their work from graph theory, project
management writers and practitioners have used network concepts for decades to
describe how a series of tasks are performed within a given set of guidelines over a
predefined period of time. PERT/CPN graphs are an example of using network
modelling techniques to monitor and control work processes (Levin and Kirkpatrick
1977). Even Petri-nets have been used to this end as described in Berkeley et al. (1990).
The use of petri-nets for the purpose of monitoring processes has been described in four
layers of networking in Qureshi (1992).

Networks for exchange and coordination

Another way of looking at network structure is as a means of coordination. As stated by
Thompson et al. (1991), such coordination needs may be served by a hierarchy, market
or it may be a network. In this view, network forms of organisation comprise of informal
relations, bonds or cliques among the social actors in a community. Network structure
at this level expresses distinct characteristics relating to both operation and behaviour.
In an insightful comparison of three forms of organisation: markets, hierarchies and
networks, Walter Powell (1991) suggests that networks are particularly appropriate for
circumstances in which there is a need for efficient, reliable information. They suggest
that (in Thompson et al. 1991, p.272):

Networks, then, are especially useful for the exchange of commodities whose
value is not easily measured. Such qualitative matters as know-how,
technological capability, a particular approach or style of production, a spirit
of innovation or experimentation, or a philosophy of zero defects are very hard
to place a price tag on... The open-ended relational features of networks, with
their relative absence of explicit quid pro quo behaviour, greatly enhance the
ability to transmit and learn new knowledge and skills.

According to Thompson 1991, the network form appears to have some very distinct

characteristics. In contrast to either market or hierarchy, networks coordinate activities
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through less formal, more egalitarian and cooperative means. The ways in which these
features operate in a range of different environments and contexts are explored by the
sociological tradition of network analysis which outlines the manner in which network
structures are formed and operate (Thompson et al. 1991). The notion of markets,
hierarchies and networks is also explored by Malone and Yates (1987) from the
pérspective of organisational forms. This view is further developed in Malone (1991), in
which the network form of organisation is seen as means of increasing organisational
competitiveness (Venkatraman 1991, Macdonald 1991) and for managing organisational
interdependence (Rockart and Short 1991) as an alternative to the other two forms of

organisation.

Human networks

At the basis of these forms of coordination are human networks. These are characterised
by relations between individuals and groups (Berkowitz 1982, Knoke and Kulksinki 1991,
Burt 1983) by information exchange and by a process of acquiring knowledge and
learning (Lane 1992, Argyris 1977, 1980). Within such human networks, relations of
collaboration, power and control manifest themselves in a number ways. They bring forth
patterns of behaviour that can be understood to be typical of the context within which
people interact. It is argued that (Segars and Grover 1994) the communication relations,
level of information exchange and the collective learning processes among the members

combine to develop the identity of the human networks and their behaviour.

Blair et al. (1985), provide a useful definition of human networks. These they state, are
"sets of relatively stable contacts among people through which information is generated
and flows" (In McPhee and Tompkins 1985 vol 13). This notion of networks is central
to this research in that structure is seen to comprise of a set of communication relations
that take the form of a network. As stated by Knoke and Kuklinski, (in Thompson et al.
1991, p.175):

A network is generally defined as a specific type of relation linking a defined
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set of persons, objects or events. Different types of relations identify different

networks, even when imposed on an identical set of elements.

A network in this sense, is a means of capturing some of the underlying forces of social
interaction that define the communication relations among the actors in a social setting.
In this way, the network may be seen to represent different communication relations

depending upon the aspect or process being investigated.

Networks in cooperative work processes

The encouragement and development of communication relations has taken place largely
within organisations often facilitated by group support systems built upon local area
network technologies. Currently, a large amount of research is being undertaken in the
area of Computer Mediated Communication (CMC). This reflects the need for a
theoretical basis upon which the process of communication using electronic
communications technology can be studied. An influential, and, according to Rice (1992),
the most fully developed theoretical process models of CMC research is Poole and
DeSanctis’s (1990) theory of adaptive structuration. In their studies of group processes
involving Group Decision Support Systems (GDSS) technology, Poole and DeSanctis
suggest that there is no direct deterministic effect of this technology and the form and
application of technology are dependent upon the choices made by participants or group
members. CMC technologies can enable various ways of working, by way of the tools that
they make available for the group members, but the actual use made is conditioned by

cher forces.

Rice explains, that because CMC systems may involve communication among participants
across organisation and national boundaries, CMC research should explicitly consider
appropriate and multiple levels of analysis (Rice 1992). Contractor and Eisenberg (1990)
propose that there are three levels of interaction - individual, dyadic and group that are
needed to understand the processes by which participants in a group meeting structure

their discussions on the electronic media. From a survey of the literature, Er (1989)
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compiles evidence on the impact of computing and information systems and groups them
into four levels of analysis: individuals (ergonomics, attitudes and behaviour), groups
(industrial relations and technological changes, impact on top management, expert power
of computer professionals), organisations (intra-organisational power, organisational
structures) and society. A similar view of levels is also used by Kerr and Hiltz (1982) to
analyze their results from studies of coniputer conferencing systems. They identify three
general types of potential consequences - cognitive, affective and behaviourial, but report
few studies at the societal level of analysis. Rice contends that the levels of analysis
approach provides a useful context for organising the literature and research results. He
adds that, these concepts also represent an insight into the more fundamental issues of
where the adoption, use and implications of this new medium of communication

primarily take place.

Electronic Communications and Human Networks

Electronic communications technology is a very significant contributor, from whatever
view point networks are approached, to this very ubiquitous concept of a network. In
recent years, electronic communications technologies have expanded into the home and
office as providers of services. More significantly, they are seen to open up a new
environment allowing a range of interactions to come into play. Newsweek (September
1993) dedicated a special section to reporting the ‘wired lives’ of 12 million Americans

living ‘on-line’. An excerpt states that:

The net is a communications marvel patched together in an almost anarchic
fashion. Lawyers and politicians are still trying to figure out whether to govern

or to police it; no one can predict the ultimate social consequences.

The electronic communications technology has given rise to a social space (Harasim
1993) that resides on ‘the net’. Composed of a myriad of networked computers, the net
is an immense carrier of vast amounts of information. It has emerged from a forum of

scientific research, to one of political debate, stock tips, advice and a multitude of user
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groups (Kantrowitz et al. 1993). Many people, and not just academics, have recognised
that the electronic network has emerged as a potentially powerful medium of
communication that creates networks of people that are often situated in different parts
of the world. Electronic information highways is the term that is commonly referred to by
electronic networking enthusiasts and writers in the field of electronic communications
who participate in the creation and circulation of vast quantities of information that flows
along these wires (Egan 1991). The scope for communication and the creation of social

linkages among these people is enormous and largely under researched.

Effects of electronic mail

According to Sproull and Kiesler (1991b), communication technology differs from earlier
ones (hieroglyphics, papyrus and the printing press) in the greater degree to which,
through computer processing power, they span space, time and preexisting social

arrangements. They have identified levelled effects of the technology.

First-level

‘First-level effects’ of communication technology are the anticipated technical ones.
These are the planned efficiency gains or productivity gains that justify an investment in
new technology. Conventional cost displacement or value-added analysis often underlies
the calculation of these gains. For example a firm that considers installing a voice mail
system might estimate how much money could be saved by replacing telephone
operators, secretaries (cost displacement analysis) or it would calculate the additional
jobs those employees could do when they no longer had to answer the phone (value

added analysis).

Enormous difficulties plague such analysis. Cost estimates of new technologies typically
underestimate implementation costs of training and conversion to new ways of working
even when they do not underestimate installation costs. More particularly, such analyses
have no means of recognising the various ways in which this new technology allows

people to work; these are often not conceivable prior to the use of this technology.
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Sproull and Kiesler (1991b p.21,24) explain that electronic communications have the
added effects of:

1) accelerating information flow because it is easy to send a message to a

group as it is to a single person and,

2) regularising information flow because the time it takes for transactions to

be carried out is reduced significantly.

Second-level

They then go on to describe ‘second-level effects’ of communication technologies that
come about primarily because new communication technology leads people to pay
attention to different things, have contact with different people, and depend on one
another differently. Change in attention means change in how people spend their time
and in what way they think is important. Change in social contact patterns means change
in who people know and how they feel about them. Change in interdependence means
change in what people do with and for each other and how these functions are organised
in norms, roles, procedures, jobs and departments. New and changed roles affect not only
those who occupy them but also those who interact with them or are displaced. Patterns
of information exchange are changed as are working and social relationships. Thus, social
and organisational structure is changed. So are perceptions of who is important, what is

legitimate, what is prestigious (Sproull and Kiesler 1991b).

Coordination costs

Sproull and Kiesler (1991b) add that, in particular, group mail has the effect of reducing
coordination costs. They claim that groups incur coordination costs defined as the time
and money necessary to organise and sustain group activity. Coordination costs are
measured in terms of process loss which is the difference between the potential
contribution of all group members and their actual contribution. This cost, they suggest,

has been known to reduce through the use of email for scheduling, task assignments,
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reporting accomplishments and for general awareness of the progress of the group
project. In this respect the technology supports organisational structures and facilitates
the operation of organisational processes and procedures, especially in coordinating

dispersed activities and group operations.

If the above is true, then it should be possible to carry out traditional organisational
functions using electronic communication technology to coordinate the work of people
working in different geographical locations. It appears that on the one had, there are
efficiency gains to be had from the electronic communication technologies and, on the
other hand, there are a host of hidden costs that only manifest themselves after the
technology has been implemented. Sproull and Kiesler’s analysis appears to overlook the
fact that the hidden consequences of facilitating communication are often determined by
the ways in which the communication technologies are used. The social context within
which communication takes place has a considerable influence on the effects of this
technology. In short, the technology alone cannot be seen to have far reaching effects
because the social structures in place have a considerable influence on the patterns of

behaviour that emerge from using the technology.

Social cues

Computer mediated communication cannot overcome the possibilities provided by non-
verbal communication. According to Hiltz and Turoff (1993) people who are not used
to the electronic media find that they have to do without the basic regulating
mechanisms that exist for face to face communication. These are described by Hiltz and
Turoff (1993) as ‘turn-yielding cues’ that regulate the pace at which communication
proceeds. Turn-yielding cues are described as facial expressions, eye contact, body
movement and voice. These play a very important role in communication processes and
often have to be substituted on the electronic media in order to convey the intended

meaning of the message.

In addition, social cues that are conveyed visually do not exist in computer mediated
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communication, especially among a group of people who have never physically met each
other. This has the advantage of not prejudicing individuals who are not very loud, or
attractive in appearance. Dominance on the electronic media takes on a rather different
set of criteria. Typing skills and ability to cope with delays on the interactive media are
a few of the necessary criteria towards being able to interact on the electronic media. In
their study of electronic meeting systems, McLeod and Liker (1992) found that:

1) Manually supported groups showed significantly higher percentages of task
oriented behaviours than did the computer supported groups,

2) Computer-supported groups perform better on the project planning task
than did the unsupported groups. Furthermore the performance of the
computer supported groups was significantly less variable than the
performance of the unsupported groups.

3) Manually supported groups wrote responses that were significantly longer,
and also wrote more completely formatted letters and memos in response to
items of knowledge and skill, effort, task strategy and satisfaction. There was
a trend in the data suggesting that the responses of the manually supported

groups showed a greater awareness of the underlying problems.

Defining the social context

In addressing the way in which human networks evolve in relation to electronic
communications technology, we must consider the social context. In- assessing the
dynamics of context-behaviour interactions in computer mediated communication, Fulk
et al. (1992) propose that the conceptualisation of context incorporates a broad array of

elements including two important dynamic elements:

1) communication behaviour is influenced by its own historical context and

by the history of its social context, and
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2) action not only responds to context but also helps create new contexts
which then influence behaviour. It can therefore be deduced that action is

embedded in a dynamic reciprocal relationship with context.

This means that the social structures that evolve within a context create patterns of
behaviour which in turn affect the way in which social structures develop. If the use of
communications technology reflects the social processes that are already in place, it
might be said that the patterns of interaction that occur using the communications
technology may not be very different from face to face or verbal communication.
Communication on the electronic media can be seen to bring about social spaces
(Harasim 1993) upon which a host of social interactions take place. And yet, in most
cases, there is a difference in the way people interact with each other on an electronic
social space (a notion to be developed further in this dissertation) than in face to face
communication. These may be compared to electronic social fields that are described by
Perin (1991), as transcending organisational discipline and control. In a traditional
organisational context these are often fraught with suspicion and resistance by
management. However, in the context of a network form in which there is a need to
coordinate geographically dispersed activities on a regular basis, the electronic social

space emerges as a very real phenomenon.

In summary, it can be said that the use of computer mediated communication can be
very specific. It cannot entirely replace face to face communication for particular types
of work and activities. While at the same time it makes possible the achievement of
certain activities without necessarily having face to face meetings. The structure inherent
in social networks may be altered with the use of electronic communications
technologies. The social processes that give rise to these structures and the behaviour of
the network as a result, may be a determining factor in the way in which communications
technologies bring about new working patterns. This insight will be used to guide the

analysis of human networks supported by electronic communication technology.
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Networks as Dynamic Entities

All the above suggests that it is worth considering the formal elements of network
structure in conjunction with the more informal elements when assessing the behaviour
of a network and its ability to carry out its required function. In order to analyze
networks it is useful to construct a conceptual model or framework to decipher the mass
of detail that is inevitably observed. In as much as the search for certainty only adds to
the overall complexity of the process being redesigned, it is still worth using formalisms
as a means of interpreting situations and representing them (Angell and Smithson 1991).
As stated above, networks are in a constant process of being developed, adjusted, and
readjusted according to the circumstances in which they exist, and an effective model will

have to look at their dynamic properties. -

The process of network formation may be seen as the development of human networks:
their use over time, their generation, their regeneration and their distribution.
Communication among actors who are part of a network can be described as a form of
networking. Networking is a dynamic process in which communication channels form, are
used and are reformed and adapted. In this way, the development of patterns of
communication, and of infrastructure to support them, can be regarded as a form of
networking just as are the development of informal working relationships. Networking
is then a means by which the structure of human networks readjusts itself to changing

circumstances.

Aspects of Networking

Networks may casually evolve as individuals or organisations collectively respond to
changing circuinstances, or they may be part of a premeditated effort by management or
other sponsors to integrate parts. Alternatively there may be networks of people that
transcend a number of organisations, but which function to some degree as a single work
process. For example, in the case of a consortium of builders for a construction contract
or in the case study offered in this thesis. In this section, a process view of networks is

put forward in the light of the different ways in which the network concept is used. In
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attempting to analyze this very general phenomena of networking, it is necessary to be
able to distinguish what aspect of a network one is observing: whether it is technical,
human, organisational or associational, and what societal aspects they have to adjust to.
In order to distinguish the nature of networks and the forces that drive them, it is
necessary to provide a means of understanding the various elements present in network
structure.

To guide the investigation of networks in this research, an approach of levels is
developed in the following sections and used in the dissertation as a means of perceiving
different instances of networks and the many ways of referring to the network
phenomena are explored within this approach. Although the levels are similar to those
of Er (1989), and Kerr and Hiltz (1982) described earlier, this approach differs in that
it enables distinct instances of networking may be distinguished from real world

situations. The levels of this approach are those of:

. Technology

electronic communications, technical processes

. Work
people, projects, team based activities, work

processes

. Organisation
structure, resources, culture, adaptability,

accountability, control
. Association

value added alliances, strategic alliances,

resource sharing
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. Society
integration of information economy, regional

development, policy, global civil society

In order to provide a means of understanding the various elements present in a network
structure, each of the above levels of networking will be described in the following
sections. At first, a brief description of the levels of networking is provided with an
example to illustrate this approach. The initial description is then followed by a more

detailed account of networking at each of the five levels.

The ramifications of electronic networking and the human networks that it supports,
creates and strengthens is too complex to be perceived in its entirety within a single
frame of reference. The process of networking can, however, be dealt with in a more
comprehensible manner by carefully defining the context at each of the levels within
which the networks are being investigated. In this way, the researcher will be able to
identify the salient instances of networking as they present themselves at each level. By
starting at the lowest level, that of the technology and working our way up to the more
abstract societal phenomena, we can create a conceptual model of networking: its

components, characteristics and the forces that drive the network form.

This approach of levels does provide us with a very simple means of addressing the
softer, intangible, and emergent properties of networking while at the same time taking
into account technical considerations of a more designed, physical nature. We can use
this approach of levels to describe the phenomenon we investigate in terms of features
of networking and how they relate to each other. An illustration of this approach of

levels is provided in figure 1.

From the technical perspective the process of linking up people through the use of
electronic networks and electronic messaging technology, is viewed. The technical

characteristics of networks are identified and their properties distinguished. Computers
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Figure 1 : Layers of Networking

may be linked together in a number of ways resulting in varying degrees of functionality.
Factors such as the speed of transmission of electronic data, protocols of type of
connection supported, their security and ability to be transported across a number of
different types of networks are essential. In the development of electronic communication
links, these considerations are important in ensuring that the means of communication

deliver appropriate functionality and are useable.

The work process considers how people are linked together, and how these fulfil the task
requirements. The communication relations among people involved in a particular task
or series of activities reflects their values, norms and position on social structures.
Although these relations may not necessarily be supported by communication technology,
the technology can play an important part in shaping linkages among a network of social
actors. At the same time, work processes in general are being transformed by the
electronic communications technologies that have become available. The proliferation

of computers, together with attempts to support these new ways of working, have bought
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about an even greater number of tools to support these changing work processes. A
plethora of such tools have emerged under labels of Group Support Systems (GSS),
Computer Supported Cooperative Work (CSCW), meeting support systems, workflow
systems, and general groupware, to name just a few (Grudin 1994, Bostrom et al. 1992,
Hiltz and Turoff 1992)

Organisations may be seen as collections of human networks. The process of integrating
these collections of networks are known as integrating mechanisms. Authors such as
Kanter (1983), Lawrence and Lorcsh (1967) and others refer to integrating mechanisms
as specialised departments within organisations that ensure that there is interpersonal
communication among people from different departments. In addition to integrating
mechanisms, Kanter (1983) identifies job mobility, and employment security as network
forming devices. Furthermore, strong information technology capability has been
suggested as a force that binds the organisation together (Scott-Morton 1991, Ernst and
Young 1989).

As stated above, people from different organisations may work together and form
associations that extend beyond organisational boundaries and are often seen as being
external to the organisation. Some of these are known as value-adding partnerships that
might be referred to as communities. Others may be collections of individuals
representing their different institutions. In particular, the ability to access resources of
different geographically distributed organisations and exchange learning material has
been a driving force behind the creation of institutional linkages. The existence of
electronic communications technologies has facilitated the creation of institutional
linkages as well as opened up possibilities for collaboration and coordination of their

joint initiatives (Bellman et al.1993, Mason 1993).

There are a number of societal implications of human networks and the use of electronic
communication networks. Some writers envisage a shift in competitive pressures facing

the global economy while at the same time they propose questions as to the nature of
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these links and their impact on national sovereignty (Hamelink 1984, 1985). The strongly
perceived need for a global communication infrastructure (e.g. information highways) has
given rise to a new political agenda that has to address issues of who will take
responsibility for such development, issues of regulation and maintenance (Kapor 1993,
Branscomb 1993). The emergence of these networks brings forth additional fears of
social strife in countries where the network is reaching the remotest of people and giving
them access to the latest information (Frederick 1993). Issues such as regional
integration, the impact of political, social as well as economic conditions on the
performance and indeed the very existence of the networks come into play (Quarterman
1993).

An example that we use to illustrate these five levels is the London Stock Exchange. At
the first level, the Stock Exchange is very much a mesh of interrelated computers linked
by computer networks, telecommunications networks and, in parts, even optical fibres
and satellite. At the second level of networking, the working links begin to emerge in the
form of networks of market makers, and various traders dependent upon the information
technology to carry out their work. Taking this process further up a level, one finds that
from the perspective of an organisation, the identity of the Stock Exchange is no longer
defined by the trading floor or the building within which much of the transactions used
to take place prior to Big Bang in 1986. Now, the organisation is defined through the
services that it provides and in particular the information that it controls through the
electronic media at its disposal. From an associational perspective, one finds that this is
not an isolated organisation, but a network of organisations linked together to perform
“the various functions of a capital market; a medley of insurance and legal firms, banks
and software houses include themselves in this. On the Societal level, the London Stock
exchange can also be considered to be an electronic market that underpins a capitalist
economy, and is increasingly fraught with pressures to remain competitive in the world
economy. According to the tenets of capitalism, the London Stock Exchange is an
instrument of the free market economy, upholding free trade and competition. Operating

in the increasingly open European and World market means that it has to have to the
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resilience to meet the fluctuating volumes of capital investment.

Consideration of any network at each of these levels requires different approaches and
brings forth a number of distinct issues. The issues arising from a level two perspective
(work process) of networking are to an extent emergent properties that arise from the
infrastructure in place at the first level of networking. Each level is an outgrowth of the
previous level and brings forth a new dimension of interactions and emergent properties.
In view of this, the categorisation of networks into five layers appears to provide an
appropriate and a practical means of addressing the salient features of the network and
the issues that arise. In highlighting the characteristics of networking and the main issues
that emanate, a possible route for the investigation of networking is determined and used
as a guide for the analysis of this phenomenon. This is provided in a more detailed

description of the levels of networking presented in the following sections.
Perspectives on Networking

Networking 1: Technology

The first level is characterised by the technology of networking. Exploring networks from
this dimension involves the identification of computer networks. A computer network is
defined by Tannenbaum (1981) to mean an interconnected collection of autonomous
computers. This mainly involves the use of electronic telecommunication equipment for
setting up communication links. The equipment may be a simple local area network
connecting PCs together or it may include a file server containing user files and
associated applications software accessed by a number of less powerful computers. In this
sense, the above definition of computer networks encompasses distributed database
technology. On a larger scale, a wide area network may be used to connect several
geographically dispersed sites. This type of network allows the on line transfer of data,
usually in the form of electronic mail or in the form of data files held on a remote

mainframe or minicomputer site.
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Figure 2: Technology

Evolving worldwide communication networks

Worldwide electronic communications have to a great degree evolved out of ARPANET
(1969-1990), a US Defense research Projects Agency initiative, in which resource sharing
developed among computers linked by a multi-site packet-switched network. This
approach influenced the naming of network components: computers on the network
connecting to users were called hosts, because people could log on to them as guests
(Quarterman 1993). This technology soon developed services of File Transfer Protocol
(FTP), TELNET (remote login) and a simple Mail Transfer Protocol (SMTP) which
became very popular and caused the rapid spread of ARPANET. While ARPANET was
spreading all over the USA, local area networks were being invented. As electronic
networking began to look like interconnected sets of dissimilar networks (such as
ethernets) connected by slower wide area networks of ARPANET-Like technology, the
Internet Protocol (IP) was invented. IP permits the building of networks of networks
using the TCP/IP protocol suite. This meant that ARPANET effectively split into two
wide area backbone networks (one for research and the other for operational use)
connecting local area networks into what has become known as the Internet. The growth

of the Internet was spurred on by the commercial release of the UNIX operating system
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in 1983 and the availability of hardware technology that allowed faster, smaller, and

cheaper computers to spread (Quarterman 1993).

Academic networks

The rise of the large academic networks received a further boost as a result of proposals
in the USA for a national supercomputer access network by the National Science
Foundation in 1984. The NSFNET backbone was thus implemented to use T1 (1.544
Mbps) links in 1987. With the burgeoning volume of data traffic, the main links were
upgraded to T3 (45 Mbps) links. These links were then extended to other continents by
way of leased lines; to the UK by way of the University of London Computer Centre
(ULCC) which then acts a gateway for the European academic network, EARN.
Network computing in the 1990s according to Tesler (1991) has become much easier to
use. Given the prolific growth of electronic networks all over the world, there is at
present no sensible account of how many networks and host computers exist on the
Internet. One may question to what extent these information highways are susceptible
to breaches of security (Kirby and Murray 1993). It has been estimated that in January
1992 the Internet had about four million users, and by August 1992, the Internet had

about one million hosts and five to ten million users (Partridge 1991).

The above electronic communications infrastructure is the backbone to which any
institution wanting to be connected to the Internet has to link up. For example, India and
South Africa have 64kbps connections to the USA. Both these connections are enabled
by way of leased lines provided by their local Packet Data Network (PDN) providers (ie
national Telecom companies). Internet host institutions in India and South Africa are in
a position to provide other institutions in their respective geographic localities with
connections to the Internet. Despite the rapid uncontrolled diffusion of electronic
networks, networks at this level are relatively formal and designed entities. Their
components easily lend themselves to structured systems development activities. The
main criteria for success of an information system being implemented in this layer, as

suggested in Kent (1993), are those of robustness, integrity, and security.
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Networking 2: Work Process

Work processes, including group formation, are a characteristic of organisational
structures that fall within this dimension of networking. Approaches to this level have
evolved from the Taylorist ethos of job shops (Jaques 1976, Crozier 1964) towards a
more socio-technical style (Trist 1982) involving participation and team building
processes. The work process has become increasingly disparate requiring a variety of
skills and expertise. The need to obtain information has taken various guises; it is not
only necessary to know where to get certain pieces of information but also how to go
about obtaining it. Often networks of contacts are a major component of a successful
work process as they require inputs from a variety of sources. When relevant expertise
is not available then the sources of information and expertise have to be accessed, and
contacts with people through networks of people who are knowledgable about certain

activities or know of who can be of help are essential.

Team building

The development of multidisciplinary teams with members that represent a variety of
skills, backgrounds and vocations is becoming common practice among organisations. In
its Project 1990, British Petroleum reorganised its entire head office into teams
comprising a mix of skills and experts from its previous departments. Although this form
of organising work is becoming common in project based companies, particularly in the
software industry, it is also penetrating into the more traditional organisations such as
the Commonwealth Secretariat. Emphasis on teamwork and joint projects is presenting
itself as a necessary formula for getting tasks accomplished in the most appropriate
manner. This changing nature of the work process is reflected in small-scale increasingly
specialised units that require more information to coordinate widely dispersed activities.
Team building is a characteristic of this view of networking. Interpersonal interactions
increasingly become part of the work process, even if not necessarily part of the formal
structure, and work carried out in teams is not always reflected in job definitions or
performance criteria. Networks of this form arise as a result of the development of

working relations that require the use of contacts over time among people with common
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interests and particular expertise. It is difficult to illustrate the formation of these links
in a single diagram, however, it is possible to visualise links between individuals

belonging to different work groups; this is illustrated in figure 3.

Figure 3: Teams

Movement of a single member from one work group to another brings about a transfer
of the links that the member has with those in a previous group and the formation of
new working links with members of the new team. Often such links are informal, but
they may have a significant impact on productivity and decision making. It is because of
this impact that computer networks are being applied in attempts to strengthen or enable
these links, but not necessarily to formalise them. The uptake of computer networking
reflects the fact that the strengthening of interpersonal links is becoming seen as a
necessity because, among other things, it speeds up the transfer and access of information

between the different parts of an organisation.

Computer support for group processes

Group processes have been identified as being one of the main factors contributing to
the development of networks in the work place. Kanter (1988) refers to group processes
as integrating devices that enable the organisation to maintain a degree of cohesion
among its many dispersed departments. Electronic support for facilitating group

processes may be generally termed as Group Support Systems (GSS). Some of these have
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been used to structure face to face meetings using electronic brainstorming, topic
commenter, idea organisation, and voting facilities (Bostrom and Anson 1992). In some
GSS ideas and comments generated by the participants appear together on one screen
without the identity of the source of the comments ever being disclosed. In providing
anonymity to the members’ comments in a face to face discussion, and facilitating the
problem solving process, proponents of GSS argue that the outcome of these meetings
result in better quality decisions (Dennis et al. 1988). Although there has been a great
deal of research into the areas in which GSS may be effectively used, DeSanctis and
Gallupe (1987) state that there are situations in which GSS technology, especially is its
current state, may not help. For example, this suggests that simple tasks requiring two

or three people may be accomplished more effectively in a regular setting.

The support of work processes in which people do not physically meet or see each other
can be provided within virtual structures through Computer Mediated Communications
Systems (CMCS). As defined by Hiltz and Turoff (1992), "these systems use computers
and telecommunications networks to store, deliver, regulate and process communication
among the group members and between the computer and the group”. Although the most
common form of CMCS is electronic mail, other computerised conferencing and bulletin
board software is classified under this heading. This medium of communication has been
supporting very large scientific and professional communities for some time, but is
increasingly seen in different types of work setting. Communication through the computer
network can provide a powerful means of linking a group of widely separated people. A
popular example of this is co-authoring among geographically separated people who are
able to write a report together by using electronic communications technology. Because
the text is kept on line, all the authors have access to current versions and when an
author makes a change the others secure it inimediately. In this sense the use of
computer networks has opened up a myriad of possibilities to enhance interpersonal

communication and cooperation and made possible a new form of work process.

It is the work process, group projects and the existence of multi-functional, multi-location
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teams and the accessability of remote experts that brings about interpersonal
communication, cooperation and exchange of knowledge. CMCS technologies, in
particular, email have been active in facilitating the informal diffusion and dissemination
of information throughout organisations and some argue that this brings about more
egalitarian beliefs and aspirations (Clement 1994, Schuler 1994). While GSS technologies
have been instrumental in refining formal group processes, it may at times also
reproduce hierarchical relationships (Perin 1991). In designing and implementing
information systems at this level it is essential to consider the above factors and their
impact on the relationships among the actors involved in the work processes being
investigated. The social processes that occur as a result of and take place on the
electronic communication media have to be perceived as they affect the development of
patterns of relations and the behaviour of social actors. In addition, more practical issues
of motivation, reward mecham'sms, and task orientation verses decision making abilities

have to be considered.

Networking 3: Organisation

At this level, we investigate networks that serve the needs of and have an influence upon
organisation. In order to find out the extent to which a form of organisation can be
considered to have networking capabilities, we will draw upon the characteristics of the
network form as described by popular writers such as Charan (1991), Coulson-Thomas
(1988), Drucker (1988), and Rockart and Malone (1991). Organisations viewed in this
way tend to exhibit group processes that operate in parallel to and as part of formal
structures of coordination and control. An organisation in which people are able to grasp
new concepts and ideas and are able to implement them appropriately befit this view
well. It has been found that when people work in groups, an increase in organisational
learning is brought about (Argyris 1980). The sharing of information through
computerised management information systems, electronic mail and video conferencing
are becoming increasingly indicative of this form of networking. In addition, outsourcing,
the use of consultants and the diversification and distribution of decision making

processes contribute to the organisation’s flexibility, dynamism and overall ability to
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reposition itself.

Networks within organisations

Organisations have networks as part of their structure. Characteristics of networking may
be found in organisations that have to operate in the global marketplace. According to
Eccles et al. (1993), in the information-rich global marketplace, organisations designed
to control and channel information on a strictly hierarchical basis cannot compete
effectively. They explain that there have emerged ancillary forms of organisation that are
able to capitalise better on information technology. These ancillary forms have become
dominant in key areas of decision making such as new product development, major
capital investment and responses to major competitive threats. Eccles ef al. state that (in
Bradley et al.1993, p.62):

Analysis of these ancillary forms of organisation led us to characterise them
as emerging networks, enabled by capabilities of modern information
technology. These networks can be thought of as groups of workers (within as
well as outside the formal organisation) that erhploy a wide variety of
information technologies to facilitate frequent, fast, robust communication
towards a common purpose. Networks are less stable and more organic than
functional hierarchies; during the process of accomplishing a shared purpose,
workers in the network may change, and once a shared purpose is achieved,
the network may be disbanded. New networks are regularly and

instantaneously formed.

Networks within organisations are seen to depend upon a strong information technology
capability to bind the organisation together through shared information and appropriate
controls. Such ancillary forms which enable an organisation to bring together people
from different departments are also referred to as integrating mechanisms (Lawrence and
Lorsch 1967). Mechanisms to integrate the various parts of the organisation also play an

important role in developing network structures within organisations. Integrating
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mechanisms may include specialised departments or ad hoc teams but, factors such as
leadership, interpersonal communication, and commitment also have a profound impact
(Kanter 1983). According to writers on organisation, (Etzioni 1961, Schein 1985) the
culture of an organisation is its accepted codes of conduct and the extent to which the
people within it identify themselves collectively with the ethos of the institution. Culture

defined in this way also contributes to the formation of networks within organisations.

The network form of organisation

Although a network may be found in any form of organisation in which there is some
form of communication between people, it has also been defined as a distinct form of
organisation (Depster and Rooney 1991). The concept of the network form of
organisation has been particularly popular with management writers (Drucker 1988,
Rockart and Malone 1991, Coulson-Thomas 1988 to name a few) for its potential to
build the truly flexible organisation with the ability to meet the challenges of a changing
environment. A network in this respect is often thought of as a flat organisational form
with one leader and many followers interconnected in many vertical and horizontal
communication relations. This network structure reflects the need to facilitate flows of
information, power, confidence and trust between members. It is the outcome of an
active redevelopment of decision making responsibilities, a redefinition of job
descriptions, and the existence of a formal structure that acknowledges complex ties and

discourages segmentalist over identification with one area or divisive polarising politics.

A network structure may be seen as a largely team-based structure which exhibits
patterns of behaviour that are suited to generating rapid responses to an increasingly
demanding environment. The value of this structure is that it givés an organisation the
potential to maximise its strengths without being constrained by rigid reporting structures
and outdated bureaucratic processes. The achievement of this potential is dependent
upon the existence of professional groups of people across the organisétion formulating
close, informal ties (Drucker 1988). A characteristic of networking within organisations

is that the very fluid and often flat reporting procedures can be depicted as a networked
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egg-shaped structure. This has evolved from the customary functional structure to a more
fluid one where the flow of information between the functional areas is smoother. In
such a structure there is a heterogeneous distribution of skill in the teams and there is

a high degree of decentralisation of decision making.

The network symbolises the image of the flexible, organic form of organisation that has
an adaptability to external change and is itself constantly in the process of restructuring
itself. The development of working relationships and sets of relatively stable contacts
among groups and individuals are seen to be the essential ingredients with which such
a versatile organisation may come into being. Drucker gives us the example of the
symphony orchestra which operates in synchrony with every individual playing their own
specialised piece incorporated into a harmonious performance under the leadership of
a single person. Another example he gives is of the administrative structure of the British
Empire in India in the 19th century, when a handful of civil servants controlled a mass
population on the basis of flexible and quite informal information exchange.
Communication among these few civil servants was an essential factor in coordinating

the diverse and widely dispersed activities of the government (Drucker 1988).
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Organisations that have joined the bandwagon of the trendy structure have found
themselves imitating a new reality, a process that has always been in existence, but now
has accelerated due to the catalytic affect of information technology and its penetration
into an ever wider range of activities. Issues of job security, definition of roles and
responsibilities appear to be more difficult to overcome and there is often a very high
turnover of employees (Kanter 1983). This at a time when, an overriding concern of
modern organisations is how to maintain the knowledge base that has developed over
the life of the organisation (Drucker 1988, Kanter 1983). Technologies such as
distributed databases, are of limited value unless their development and maintenance is
combined with an appropriate degree of knowledge sharing that takes place within

organisations of this view.

Networking 4: Association

The above three forms of networking focus on the internal structures of the organisation
and how these may be identified and understood. The associational view of networking
focuses on the links that develop in between organisations, people and often even groups
of people and organisations. The physical existence of an association is formed by a
series of working links among people and/or organisations (actors). The identity of an
association is formed as a result of the combined effort of the actors. Structures of work
processes and organisations viewed at this level may be identified in a market where
buyers and sellers come together to trade goods and services. Dealing in stocks and
shares at the Stock Exchange is enabled, facilitate and monitored electronically. Some
airline reservation and holiday booking systems have made the organisations
administering these systems behave like marketplaces bringing together suppliers and

relevant clients.

Information and strategic alliances
In addition, it has been suggested that companies that establish a comprehensive
information base for their internal use may also develop the information as a product

(Porter and Millar 1985). These organisations develop strategic alliances among smaller
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firms to compete successfully against larger ones (Ernst and Young 1989) and function
as networks of a range of diverse organisations performing specialised functions. In the
fashion industry, for example, it is common to find a number of different firms operating
together to produce, market and support products under a trademark seen to belong to

a single company.

Furthermore, the physical existence of organisations becomes more of a metaphor than
actual entity and their reason for being becomes increasingly dominated by the exigencies
of the environment. The London Stock Exchange is an example of such an organisation
where dealing in stocks and shares is enabled, facilitated and monitored electronically;
its extensive use of computer networks has recast the London Stock Exchange’s identity
as an electronic marketplace and information supplier. Associations may find themselves
functioning as parts of a chain that produces a collection of goods often defined only by
a single brand name. The need for strong, efficient communication links between
organisations is evidence for the increased specialisation of parts and the increased effort
required to coordinate them. Information technology and, in particular, electronic
communication networks have made it possible to coordinate activities that are

geographically distributed and require inputs from a number of sources.

Inter-organisational linkages

Networking in between organisations brings about new ways of doing business while
reconfiguring and at times almost eliminating the boundaries of the organisation. Such
organisations rely heavily on communication technologies for their daily operations and
survival. At the forefront of these technologies in the commercial world is Electronic
Data Interchange (EDI). EDI utilises existing technologies: computing and
telecommunications to achieve data communication for general and specific transactions
and data interchange (Schatz 1988). Although it is used within organisations it has a
greater impact on inter-relationships between them. Finch (1989) has identified three
stages of integration: 1) There is no change in the way business is carried out, 2)

Customers and suppliers begin to forge close long term ties and the relationship is more
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cooperative, 3) The nature of the business changes through the use of EDI causing the
role of the organisation to change completely and in an unpredictable way. In
investigating information systems within the associational view, it is necessary to ensure
that the appropriate stage of EDI integration has been established. Just-in-time
techniques fall into the second stage of EDI integration whereas electronic funds transfer
and trading systems are part of the third stage (in Rose 1989). Increased cohesion within
organisational units and the strong coupling in between them can be seen in a number
of arenas. In particular, the rise of the value-added partnership (Konsynski and McFarlan
1990) has its ramifications for the production of goods. For example, the software
industry bears witness to the fact that the programming skills of the South East Asian
workforce is used for the production of large applications that are marketed by

companies in Europe and the USA.

At this level of networking, the formation of links among organisations is about the
sharing and exchange of resources in attaining joint objectives. In investigating networks
from this perspective it is worth identifying linkages among people and organisations and
the types of resources that are exchanged and, most importantly the nature of the joint
objective. In addition, collective learning processes among organisations arise as a result
of this impetus to be part of an influential and resourceful group. The ability of
networking at this level to foster the development of close ties, the sharing of knowledge
and expertise needs to be observed within the context of the type of associations that
occur. Finally, the nature of the association, its function, purpose and role in the face of

long term realities has to be considered.

Networking 5: Society

When considering issues of networking at this level, it is necessary to consider the
broader issues relating to the increased specialisation of the world economy which has
led to the use of communication technologies to facilitate trade, the transfer of funds and
information throughout the world. These do not fall under the jurisdiction of any one

organisation or country. The transnationalisation of enterprises has lead to new
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structures. They can hardly be seen to function as simple organisations as they wield
power in setting patterns, forming attitudes and motivating behaviour which is
comparable to that of a government, and sometimes (because of the financial resources
committed) even greater (Mc Bride 1980). Access to a wider range of resources is a
prime concern. Increasingly the resources that must be shared over a widely distributed
range people, are to do with information in the form of publications, comments, research

and new product details. Gillespie and Hepworth (1988, p.1) state that:

New Information technology and information, as a tradeable commodity, are
at the centre of structural changes in the economy and Society...
Telecommunication plays a crucial role in spatially integrating the information
economy, permitting a new division of labour and new patterns of regional

and economic specialisation.

They add that the role of telecommunication in regional development must be
reconceptualised, given that computer networks are mediating a large and growing share
of both market and non market transactions in the information economy. To do this, it
is necessary to consider crucial ownership and control differences between public and
private networks. Although new types of public data networks have been established
(packet switching) most networks are proprietary systems - available only to an
authorised group of end users or a club of member companies. The electronic highways
of the information society are not public thoroughfares but are more akin to a myriad
of private roads in which telecommunication channels are not simply intercity systems
for transporting information, but are integral components of network based production,

distribution and managerial processes in firms (Gillespie and Hepworth 1988).

These comments allude to the rise of the information economy fuelled by the volume of
the information it produces and transports. Operating on a global scale, this economy is
giving rise to products and services for computer networks, ranging from shopping to

legal and administrative. These are described in Negroponte (1991). As is the case in a
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free market economy such as the USA, competition among suppliers is also heating up
as described in the Newsweek (Meyer 1994). In this, the provision of electronic
communication infrastructures is being supported by some governments particularly the
US, France and Singapore to name just a few. Support of the US government dates as
far back as 1945 with the report of Vannevar Bush (President Roosevelt’s Science
Advisor) which was the foundation for the development of the Internet (Chapman 1994).
More recently, the Clinton adminstration sees this infrastructure as making “a difference
in the lives of the American people, to harness technology so that it improves the quality
of our lives and the economic strength of our nation" (Clinton and Gore 1993). Similarly,
the Singapore government aims to strengthen its economy through the development of
its electronic communications infrastructure. In summary, it appears that the distribution
of wealth and political power in the world, environmental sustainability, and the quality

of life are all at the heart of politics and democratic civic culture (Chapman 1994).

However, one may ask whether these well meaning intentions really strengthen the
economic power of a nation by fostering a democratic civic culture or do they in effect
force groups of people, and nations to comply to a politically charged technology that
may be seen to support ‘old’ power structures. In the last decade there has emerged a
global community referred to as the global civil society (Frederick 1993, Hamelink 1991).
The concept of civil society proposes that human society should be defended against the
power of the state and the inequalities of the marketplace. According to Cees Hamelink
(1991) the emergence of the global civil society is articulated by the Non-Governmental
Organisation movement. Frederick (1993) explains that a metanetwork of highly
decentralised technologies - computers, fax machines, amateur radio, packet data
satellites, and VCRs has arisen. Within this framework, the Association for Progressive
Communications (APC) was instrumental in the creating electronic networks such as

PeaceNet in 1984 (the world’s first network dedicated to serving movements of peace,
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human rights and social justice)! Supported by the APC, some NGOs are able to
minimise their use of national communication infrastructures and are seen to be
relatively independent of government control. Despite the supposed emergence of
electronic communications as a vehicle for the nourishment of the global civil society,
there are as yet no legal provisions for civil liberties in cyberspace or even legislation to
ensure the security of public information highways from hackers (Branscomb 1993). The
US government (the FBI) has been known to tap electronic mail communication to
detect traces of computer crime. At the same many feel that if nothing is done to protect
the citizen’s electronic communications privacy, the use of electronic media will become

a privilege, rather than a right (Kapor 1991)2,

Structure of this Dissertation

This dissertation investigates the network concept in the light of the information systems
research tradition. Networking is considered to be a process in which the structure of
human networks readjusts itself to changing circumstances. The characteristics that might
distinguish the network form are set out in terms of the use of technology, work process,
traditional organisational functions and also considers associational and societal
perspectives. Using the layers of networking as a starting point for the analysis of this
phenomenon, this dissertation presents an interpretivist research strategy which is

developed in Chapter Two, Methodology and Research Approach.

In Chapter Three, Organisational Perspectives, the research proceeds to trace the

evolution of modern models of organisation together with the contemporary perspectives

1 In 1987, the Institute for Global Communications was formed and now constitutes PeaceNet, EcoNet
(dedicated to advance the cause of planetary, environmental protection and sustainability) and ConflictNet
(dedicated to serving non-violent conflict resolution, dispute mediation and arbitration).

2 A recent newsweek article made a plea to keep the "Cybercops out of Cyberspace" (Meyer and Glick
1994). At the same time, Mitchell Kapor (1991) gives us the example of an electronic game publisher whose
hardware, a bulletin board on which he conducted his business and private email system, were seized by the
authorities for over a month thereby paralysing his business. In the end, the publisher was acquitted and his
property returned but the damage to his business was done.
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on information systems. It considers the relevance of these perspectives to the rise of new
and emergent organisational forms characterised as networks and presents an analysis
of the underlying themes that motivate such developments. The need to look beyond

organisations and into a more loosely defined perspective is identified.

In Chapter Four, Tools and Techniques for Exploring Social Structures, a social science
perspective of structuration theory and social network analysis (also known as structural
analysis) are introduced. Theoretical tools developed using concepts from social network
analysis, are illustrated. It guides the researcher in how to go about examining and

representing network structures.

In Chapter Five, A Case Study of the Commonwealth Network of Information Technology
for Development (COMNET-IT) is described. This is a network of people and
organisations involved in joint activities. The focus of COMNET-IT activities is to add
value to the work of a group of geographically dispersed experts within Commonwealth
countries. The resulting activities are initiated and pursued within different task forces
as networking projects coordinated by COMNET-IT. In particular, two networks that
have spawned out of COMNETH-IT are described further to bring out aspects of
networking. Aspects of networking in the case study are then interpreted and compared

with other initiatives within the five layers of networking.

In Chapter Six, The Dynamics of COMNET-IT, the data collected from electronic steering
group meetings is analyzed using the tools and techniques drawn from social network
analysis. The study explains observed interactions between human actors and the
development of patterns of relations. An empirical analysis of behaviours on the
electronic social space enable features of networking to be extracted. This data is used
to provide evidence of network structure and the way in which it functions. Using the
levels approach, generalisable properties of networks that emerge from the empirical

analysis are presented in the context of other studies.
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Finally, Chapter Seven, Insights into Networking, pulls this research together by first
summarising the dissertation. It then synthesizes the contributions of this thesis and facts
uncovered into a set of practical insights that need to be considered in order to
effectively support network processes. Based on these insights, the approach of this

research is evaluated and directions for future research proposed.

It’s clear that we can investigate the things in space - but space itself !

Ludwig Wittgenstein
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Chapter Two: Methodology and Research Approach

Introduction

In this chapter a research strategy for the investigation of networking is developed. This
chapter begins by describing contemporary perspectives in information systems research.
It then discusses the case study method chosen here and the role of the researcher within
it. The approach of levels is set out and developed further into sets of questions that are
intended to guide interpretation of the description of the case study. The chapter then
outlines the guiding themes and procedures that are used to analyze the data obtained

and to explain the potential for generalisation from this research approach.

Electronic networks have brought about a change in the nature of how work is carried
out. Patterns of interpersonal contacts and communication relations have become a
powerful force in changing the ways in which work is organised. A single activity can now
be performed by people who may not be located near each other. In a situation such as
this, traditional authority structures can no longer take effect through well-defined roles
and responsibilities. Further, the boundaries of a task may transcend organisations and
indeed countries. The increased differentiation brings about the need for more
communication and coordination. In this sense, it may be more appropriate to describe
the work process as combined human action defined by legitimised sets of human values,
norms, rules and regulations (Giddens 1984) rather than organisational reporting
structures. The extent to which the traditional organisational paradigm affords an
understanding or approach to human networks, is limited by its focus on formal reporting

structures.

In this light, information systems research requires a greater understanding of the
contextual factors that affect the development and use of information (Walsham 1993,
Madon 1991, Pettigrew 1985). Ensuring that systems are robust and functionally sound
does not automatically guarantee that they will be used appropriately, and in the ways
in which they are intended to be used (Angell and Smithson 1991). While the
information systems perspective is attempting to gain an understanding of social

processes affecting information systems development and use, it is still very largely
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engaged in the process of struggling with the need to develop technically sound systems
within given organisational contexts. This research however, attempts to go further and
to address the need for a more appropriate means for investigating networks in terms
of patterns of relations and behaviour. For this a social science perspective is potentially
more appropriate in enabling us to obtain an understanding of the processes that give

rise to these patterns of behaviour.

Perspectives in Information Systems Research

Research in information systems appears to be widely applicable in that it is based on
a variety of perspectives that employ a diverse range of research methods. The ontology,
or assumptions made about the phenomena being investigated, seen in contemporary
perspectives on information systems research have been described by livari (1991) as

follows:

L. The view of information/data as descriptive facts and constitutive meanings, or
objectivistic (data model reflects reality) and subjectivistic (data model is a construct of

reality) interpretations of the universe of discourse.

II. The view of information/data system as social systems only technically implemented.
A tool perspective reflects a technical/mechanistic view of an information system,

whereas the institutional view emphasizes the social nature of information systems.

II1. The view of human beings from deterministic or voluntaristic perspectives. In drawing
upon the theories of motivation, information systems research may take a deterministic
view that regards human beings and their actions as being completely determined by the
environment in which they are located. Alternatively a voluntaristic view may be taken

in which human beings are seen as completely autonomous and free-willed.

IV. The view of technology makes a distinction between technological determinism and
human choice. Technological determinism implies that technology develops according to

its own laws and is relatively inflexible. Human choice emphasises the flexibility of
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technology, the possibility of people controlling it, and their responsibility for its

development and consequences.

V. The view of organisations and society is based on the distinction between structuralism
and interactionism. Structuralism focuses on organisational structures, which are likened
to a slowly adapting social reality. Interactionism views organisations as arenas in which
people enact important meanings and uses a political perspective to view organisations
as battlegrounds in which participants continually struggle for control over valuable

resources.

Iivari (1991) states that the contemporary schools of IS development correspond to
orthodox, functionalistic ones. Of the schools studied by Iivari, the prevailing assumption
was found to be dominated by the view of information/data as descriptive facts. He
suggests that a structural view of organisations, a means/end oriented view of IS science
and a positivistic epistemology prevail. This general finding is supported by Orlikowski
and Baroudi (1991) who suggest in their study that 96.8% of research in the leading
information systems journals follows the positivist tradition. The ontological basis of the
positivist research tradition is that there is an objective physical and social reality that
exists independently of humans and that the nature of reality can be relatively easily
understood, characterised and measured. Organisations are then understood to have a
structure and reality beyond the actions of their members. In other words, positivism
seeks to "explain and predict what happens in the social world by searching for
regularities, causal relationships between its constituent elements" (Burrell and Morgan
1979).

In this positivist tradition, the role of the IS researcher is to discover the objective
physical and social reality by using modelling and measurement to build an appropriate
set of constructs and an accurate set of instruments to capture the essence of the
phenomenon being investigated. A one to one correspondence is assumed between the
constructs of a model and the events, objects, or features of interest in the world. The

researcher is seen to play a passive neutral role and does not intervene in the
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phenomenon of interest. An example provided by Orlikowski and Baroudi (1991), is
researchers investigating the relationship between information technology and
organisational structure, assuming structure to be objective and hence capable of being
represented by a number of researcher-devised constructs and measures such as: span

of control, division of labour, centralisation, formalisation and hierarchical levels.

The opposite anti-positivism, as described by Burrell and Morgan (1979), maintains that
the social world "can only be understood from the point of view of the individuals who
are directly involved in the activities that are to be studied". Anti-positivist researchers
maintain that in order to understand human activities the researcher has to occupy the
frame of reference of the participant in action. It is necessary to understand from the
inside rather than the outside. Anti-positivism emphasizes human interpretation and
understanding as constituents of scientific knowledge. Within anti-positivism lies the
interpretivist research tradition. The ontological basis of the interpretive research
tradition is that there is no objective account of events and situations. Social reality lies
inside the minds of human actors and is created as a result of collective human action.
Interpretive studies were found to comprise only 3.2% of the research sampled by
Orlikowski and Baroudi (1991). The criteria they adopted in classifying interpretive
studies were evidence of a non-deterministic perspective where the intent of the research
was to increase understanding of the phenomenon within cultural and contextual
situations; where the phenomenon of interest was examined in its natural setting and
from the perspective of participants; and where researchers did not impose their

outsiders’ a priori understanding of the situation.

On the basis of this data, it appears that information systems research is dominated by
positivist research with a prevailing set of assumptions about what constitutes acceptable
information systems research. The purpose of information systems research in this
context is to serve as a vehicle for enabling the appropriate implementation of
information systems within organisations. Having its roots in the field of business
adminstration and management practise has meant that information systems research has

been expected to produce approaches to IS development that are conducive towards
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providing IS solutions to organisational problems.

In his study of contemporary information systems research methods, Iivari (1991) goes

on to distinguish between three categories of research which he describes as follows:

L Constructive research methods
. conceptual development

. technical development

II. Nomothetic research methods
. formal-mathematical analysis
. experiments (laboratory and field experiments)

. field studies and surveys

III. Idiographic research methods
. case studies

. action research

Tivari (1991) describes conceptual development as the "development of various models
and frameworks which do not describe any existing reality but rather help create a new
one and which do not have any physical realisation". IS development methodologies are
given as an example of such conceptual development. Technical development according
to Iivari (1991) produces physical artifacts or executable software, such as CASE

environments.

Nomothetic methods emphasise the "importance of basing research upon systematic
protocol and technique, and focus on the process of testing hypotheses in accordance
‘with the cannons of scientific rigor" (Burrell and Morgan 1979 p.6). Information systems
research that is based on nomothetic research methods involves the development of
scientific tests, qualitative data analysis techniques, surveys, questionnaires and other

standardised research instruments employed in controlled laboratory experiments
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investigating groups using GSS for example.

Idiographic research methods emphasise the analysis of subjective accounts that are
generated by getting inside situations and involving oneself in the everyday flow of life.
The idiographic method stresses the importance of letting one’s subject unfold its nature
and characteristics during the process of investigation (Burrell and Morgan 1979). A
conceptual model used by Checkland (1981) in this way is a representation of reality as
perceived by the model builder and serves as a formal vehicle for debate about change.
According to Orlikowski and Baroudi (1991), the research methods appropriate to
generating valid interpretive knowledge are case and field studies as they examine human

actors within their social settings.

Although nomothetic methods might be seen as corresponding to the positivistic
epistemology, and idiographic methods to the anti-positivistic, they have been used
interchangeably; thus case studies can be used in the positivistic sense of generating and
testing hypotheses, but action research is seen to fall exclusively within the domain of an

interpretivist research strategy (Iivari 1991).

The Case Study

This research employs the case study in an anti-positivistic, interpretivist way in order to
produce an in depth description of a real world situation. The current literature on case
study research is very varied and often conflicting. This section describes the main issues
prevailing in case study research, highlighting strengths, weaknesses and observations. A
review of the literature suggests that the case study has been used as part of an
interpretivist research strategy, a positivist research strategy or a mixture of both. This
type of research has been employed in so many different settings and research strategies.
Even so, it is possible to draw upon the experiences of past research in order to come

to a relatively good understanding of its limitations and capabilities.

A case study applied in the positivist sense, is used as a means of validating theory in

that "it examines a phenomenon in its natural setting, employing multiple methods of
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data collection to gather information from one or a few entities (people, groups or
organisations)" (Benbasat ef al. 1987). In this sense, the case study provides a setting in
which the positivist researcher may gather evidence to substantiate or refute a hypothesis
or simply to obtain an understanding of certain key variables. In view of this way of using
the case study, Benbasat ef al. (1987) state that the case study may be used as a research
methodology which is useful when the research phenomenon is not supported by a strong

theoretical base.

Emphasis placed on validating a theory or hypothesis is at the core of a conflict between
advocates of case study research and its opponents. The argument is put that it is difficult
to distance the resulting representations from the interpretation of and meanings
endowed by the researcher. Recognising that there is no one objective reality, Milner and
Hughes (reported in Hemel and Dufor 1993) proposed that researchers need to move
away from the scientific method and realise that the case study is not appropriate when
trying to validate a theory. Hemel and Dufor (1993) add that case study research is not
successful as research when the objective of the researcher is to just reconstruct facts,

give them meaning within the scope of an existing theory or theoretical framework.

Using a case study within a positivist research approach is contentious. Talcot Parsons’
(1960) advocates the traditional view that methods for testing theory should be devoted
to scientific virtues. He states that if the case study is to be seen as a research
instrument, it should be possible to validate ones’s findings. From this perspective, case

study research has two very major drawbacks (Hemel and Dufor 1993):

1 It lacks representativeness and there is often no single
observation point.
2 It lacks rigor in collection, construction and analysis of

empirical material.

To this, Eisenhardt (1989) responds by suggesting that case study research is especially
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suited to sharpening the constructs from which a theory is built and verifying emergent
relations between these constructs. Yin (1989) addresses the above two criticisms (that
case study research lacks representativeness and rigor) by advocating that case study
research should be carefully designed. A well designed case study strategy, according to
Yin, must begin by exploring the phenomenon being investigated. It should then become
explanatory by focusing on the salient features identified in the exploratory phase. He
adds that in designing a case study strategy, decisions must be made about site selection,
determination of sources of evidence and analysis of the case (these are addressed

separately further on in this chapter).

Another way of addressing the question of representativeness is to use the case study in
conjunction with nomothetic research methods such as field studies and surveys. Field
studies and surveys provide a breadth of knowledge about the phenomenon being
investigated. They involve the manipulation and measurement of clearly defined
variables, and rely upon the researcher’s a priori knowledge to form the study as well as
a host of hidden assumptions for generalisation of results. Field studies and surveys,
together with laboratory experimentation, are seen by some as limiting the researcher’s
understanding of the real world in that, as stated by Galliers (1987) "..the need to apply
values to variables often leads to the elimination of factors that, although they may have
relevance, are difficult to value." It is often argued that field studies based on samples
and questionnaires, destroy the researcher’s conception of the social system as an organic
whole, thus limiting her/his understanding of the change process (McCall and Simmons
1969).

Using the case study in conjunction with the above can help build up the researcher’s a
priori ﬁnderstanding and provide a better understanding of the real world. In effect, case
study research enables the researcher to put into context hidden assumptions and
highlight the significance or lack of significance of the variables being investigated. In this
way, field studies and surveys are often used as a means of proving or disproving a
hypothesis and inferring causal relationships. When using field studies in parallel to case

studies, there is consensus that the empirical results of field studies require a description
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of their properties. These properties, sociologists argue, should be defined in the context
of the experiences of the social actors and meanings they assign directly to such
experiences. In view of this, the case study proves to be "the descriptive study par

excellence in depth" (Hemel and Dufor 1993).

From here we can turn to considering the case study within an interpretivist research
approach. As a sociological approach, the case study aims to highlight features or
attributes of social life. This is true whether social life is perceived as a set of
interactions, as common behaviour patterns, or as structures (Hemel and Dufor 1993).
It is the depth and the descriptive capabilities of the case study that make it valuable for
interpretivist research. The aim of interpretivist research is to explain how members of
a social group, through their participation in social processes, enact their particular
realities and endow them with meaning, and to show how the meanings, beliefs and
intentions of the members help constitute their social action. The final outcome of
interpretive research should be an understanding of why people behave in the ways that
they do in a particular situation. In interpretivist research, this may be achieved using
phenomenology "an approach which sets out to describe the situation being studied"
(Galliers 1985) or hermeneutics which is the interpretation of text (Borland 1985).

It is apparent thus far that case study research may be carried out as part of a broader
research strategy involving a number of research methods or it may be used in its own
right. The approach of this research uses the case study in its own right. A single case
study is used in this research as a way of carrying out an in depth investigation of a real
world situation using an interpretivist research strategy. The interpretivist researcher
cannot look for statistical generalisability - a legacy of positivist research, but must be
aware that there is no single all encompassing truth. The generalisability of interpretivist
research is about the nature of ideas (as is the case with Giddens’ work), of theory and
of concepts that may be used to inform action and/or further research. Geoff Walsham
illustrates the use of generalisable knowledge with the example of crossing the street.
From past experience we know that a driver will not run us over, so when a car comes

towards us, we continue to cross the street. Although we may not have been run over yet,
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our theory sensitizes us to the fact that there is the possibility that a driver may run over
us. So when we cross the street, we also prepare to jump back on to the footpath in case

the driver does not stop.

In short, the generalisability of case study research is in generating a body of experiential
knowledge which may be distilled into ideas, theories and concepts that can be used in
different settings at different points in time. This may be done by identifying causal
relations over a period of time, by presenting a narrative within the context of a theory
or framework, by developing or modifying an existing theory or combination of theories
in the light of knowledge gained in the case study, or by comparing the knowledge and
explanations with other studies. More specifically, as is in the approach of this research,
the case study may be used to generate concepts that may apply to other contexts and
provide theoretical insights that may be valuable in these contexts. In this, the value of

a case study is in generalising partially and describing completely (Walsham 1994).

Action Research and the Role of the Researcher

In addressing the use of case study research in its own right, it is necessary to consider
the role of the researcher. In considering the role of the researcher in the context of case
study research, it is useful to visualise a continuum. On the one extreme, the researcher
may take the role of the outside observer who records observations from an external
standpoint. On the opposite extreme is action research where the researcher has an
active role in the situation under investigation. In the middle, is participant observation
in which the researcher is part of the phenomenon being investigated but does not
attempt to influence the change process. This continuum, as illustrated in figure 1 below,

is used as the basis of this discussion.

The outside observer characteristically employs well defined data collection techniques
such as surveys, questionnaires and various publications. The outside observer is not part
of the phenomenon being investigated, and she/he is able to collect analyzable data
without entering into the situdtion under study. The researcher in the role of a

participant observer, directly observes and participates in the sense that she/he has
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Action Participant Outside
Research Observation Observer
et ot -
High Researcher Low Researcher
Involvement Involvement

Figure 5: Role of the researcher

“"desirable social relations in the social system under investigation" (McCall and Simmons
1969). The participant observer is supposed to be neutral. While the participant observer
is part of the phenomenon being investigated, her/his role is directed at obtaining an
understanding of the situation based on her/his observations and not to intentionally
affect or change the situation. The limitations of participant observation are seen to be
in that the researcher depends upon more impressionistic interpretations of data for
arriving at generalisations, and that there is the likelihood of the researcher’s bias
affecting the knowledge gained of the situation. The virtues of participant observation
stem from its ability to make effective use of the relationships which the researcher
establishes with informants in eliciting data and to collect non-standardised data so that
an inquiry can be directed on the basis of incoming data. In addition, participant
observation is not bound by the researcher’s prejudgment (as is found in field studies)
and, based on her/his knowledge of the situation, the participant observer is able to

avoid asking meaningless and misleading questions (McCall and Simmons 1969).

Action research, in contrast, gives an explicit role to the researcher to be a part of a
change process. This informs her/his actions as well as those of the other participants.
Action research is typically carried out as part of an attempt to solve problems by
allowing the researcher to become a participant in the action, and the process of change
itself becomes the subject of research (Checkland 1981). For action research to be

successful, the human activity system being investigated must be conducive to information
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sharing and learning. The action researcher is not alone in gathering data for the
research, the other participants are also responsible for data collection. The value of
action research is in sharing the data collected and its analysis. The participants share
their data with the researcher and the researcher shares theories and knowledge with the
participants. This sharing then feeds into a learning process in which the researcher
modifies her/his theories and the other participants modify their perceptions and ways
of working. Argyris (1982) defines action research to be an inquiry into how people
design and implement action in relation to each other. He states that because of this,
action research is a science of practice. In a similar way, Zuber-Skerritt (1991, p.10)

define the practice of action research by stating that:

Action research is a particular way of critically learning about events in this
world in order to change them. It combines theory and practice into a critical
process...action research is an experimental, systematic and critical process
which involves people working together to improve complex, problematic

situations.

In action research, the researcher has a remit for action and action research may be used
to support the researcher in an active experimentation process. In this sense, Zuber-
Skerritt (1991) describes action research to have the following four main elements: plan,
act, observe and reflect. This way of using action research involves a cycle in which the
researcher’s observations and reflections feed into abstract conceptualisations and some
very concrete experiences which together inform the researcher’s active experimentation
process. This cycle is not a simple, sequential process but one in which the researcher

may be cycling between the stages many times, as is illustrated in figure 2.

Action research may also be employed to support participation in problem solving and
decision making processes. Writing in the context of Multiview, Avison and Wood-
Harper (1990) state that a major theme in action research is that practitioners should
participate in the analysis, design and implementation process and contribute at least as

much as researchers in any decision making. They add that there is thus synergy between
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Figure 6: Action Research Cycle

the researchers and practitioners in which the researchers build up theories and modify
them on the basis of practical experience and the practitioners use and modify
researchers’ ideas for solving real world problems. In this way, it is argued, action
research is particularly effective in facilitating problem solving mechanisms, group

learning, and managing a change process.

According to Checkland (1981), problems with action research arise from the fact that
it cannot be wholly planned and directed down particular paths. Where a particular
situation does not present a problem situation that is perceived to require change, action
research will not be seen as appropriate. At the other end, a weakness of action research,
according to Benbasat et al. (1987), is that it potentially lacks objectivity stemming from
the researcher’s stake in effecting a successful outcome for the client organisation. They
add that further generalisations to other situations where the intervention technique is

applied by people less knowledgeable than the researcher may be difficult.

In view of this, an interpretive role for the researcher becomes apparent. The role of the
interpretive researcher is to construct explanations that account for the way in which
subjective meanings are created and sustained in a particular setting. This is not captured
in hypothetical deductions, covariances, and degrees of freedom. Instead, the researcher
is required to be part of the social process being investigated, to develop an

understanding of how practices and meanings are formed and the tacit norms shared by
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the human actors working towards a shared goal. Interpretivist research resembles action
research in that the researcher may be considered to be a team member. While
interpretivist research, like action research, is not planned or directed down a particular
path, the researcher develops an understanding of social processes and how meanings are
formed and tacit norms are shared. In this sense, the role of the interpretive researcher
is to interpret not specify. In general terms, the role of the interpretivist researcher is not
interventionist but phenomenological - where the researcher’s primary objective is to
describe the actors’ social reality by observing and interacting with the human actors and

construct explanations that account for the behaviour of human actors.

An interpretivist researcher is similar to a participant observer in that they are both part
of the phenomenon being investigated and are able collect sensitive data because they
are in a position to make use of desirable social relations. They can, as a result, focus
on meaningful issues and describe their observations in great depth and detail. The role
of the interpretive researcher differs from that of a participant observer in that the
interpretivist researcher attempts to include the perspectives of the human actors in
developing an understanding of the social system being investigated and does not depend
entirely on her/his own impressions for arriving at generalisations. Unlike the participant
observer, the interpretivist researcher does not pretend to be neutral and is always
implicated in the phenomena being studied. Taken a step further, the interpretivist
researcher is not merely presumed to describe a phenomenon in the words and
categories of the actors, but enacts the reality she is studying (Orlikwoski and Baroudi
1991).

Unlike the action researcher, the interpretivist researcher does not become a participant
in action and an explicit change process does not become the subject of the research.
The interpretivist researcher collects her/his own data and is under no obligation to
share this with the participants or informants. Synergy between research and practice
may occur but as an accidental spin-off or a matter of choice. The value of action
research is in people working together to improve complex problematic situations

whereas the value of interpretivist research is in describing social processes and providing
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explanations for their behaviour. The interpretive researcher arrives at generalisations

through her/his participation in these social processes.

Approach of this Research

In this research, the role of the researcher is considered to be interpretivist. In her
position as the coordinator of COMNET-IT, the researcher is part of the network project
and has access to some very pertinent information: she is able to build her understanding
of situations through consultation with people involved in COMNET-IT and people
outside of the project. As she is not perceived to be an outsider in the context of
COMNET-IT, the risk of a Hawthorn effect prejudicing the responses of participants is
seen to be minimal. However, because the researcher is not managing a change process,
it is difficult for her to experiment with different ways in which subjective meanings may
be created and sustained. For example, in considering how the electronic communication
facility supports communication among participants the researcher cannot expect the
participants using the system to provide feedback on their experiences with the
technology. Because the researcher shares the experience of using the same
communication medium as the participants, she is able to describe how this technology
is used and construct explanations to account for why certain problems arise. The process
of solving these problems is not a collective effort. The value of interpretation over
specification in this research enables the researcher to highlight salient features of the

network phenomenon and describe the way in which it works.

Because research in the area of networking and the network form is still in its formative
stages, there is the need for an approach to address the broader context of the network
being investigated and bring out the salient features of networking. An interpretivist
approach using the case study provides us with a way of investigating the network
phenomenon in considerable depth. This approach is useful in bringing together the very
varied and disjointed aspects of networking while at the same time enabling the

researcher to consider carefully the network phenomenon as a whole.

The case study strategy of this research is designed in such a way as to provide the
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researcher with sufficient breadth to investigate the different aspects of networking, while
at the same time to obtain an in-depth understanding of the situation being investigated.
The case study is used to provide a rich description of processes over a period of time.
Although the case study is not used in this research as a means of validating a theory or
hypothesis, some of Yin’s (1984) guidelines for the design of a case study are found to
be useful, especially in achieving representativeness and rigor. In order to obtain
representativeness, it is necessary to be clear about the domain of investigation. For this,
an initial set of questions that set the scene (exploratory) and then guide the direction
of the study (explanatory) have been developed. The next step is to define what the case
is. This is stated by Yin as unit of analysis, and is related to the way in which the initial
research questions are defined and sources of evidence and analysis determined. In this
way, rigor is achieved while at the same time the ability to gain an in depth knowledge

of the network phenomenon is retained.

The approach of this research parts company from Yin’s guidelines when the research
strategy progresses towards developing the approach of levels described in chapter one.
This approach of levels is then used to build representativeness into the case study
strategy and guide the interpretation of observations and results. A set of questions
relating to each of the five levels of networking are laid out to aid the researcher in
obtaining a breadth of understanding in interpreting the case. This chapter concludes by

describing the guiding themes and procedures for analyzing the data obtained.

Research Design

The design of this research strategy accords with the phenomenological tradition of
observation and description. The objective is to provide a rich description of the situation
while highlighting those aspects of networking that appear to be essential to our
interpretation. This study attempts to find out:

How do electronic networks develop, and facilitate human networks ?

What are the key factors that affect the work process and activities
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performed by the different members?

What are the boundaries artificial or otherwise, that define the nature of

these activities and who carries them out?

What are the criteria that define the identity of the project as a whole?
What contextual (socio-economic and political) factors affect the
functioning of the project as a whole and the separate activities that

comprise it?

Having delineated the context of our investigation with the above questions, we proceed

towards an exploratory strategy to understand how to frame questions such as:

What are the basic components of communication and information

dissemination and diffusion?

Are these elements restricted to what takes place within an organisation

or do they transcend accepted organisational boundaries?

Does support for the basic elements of human interaction in the form of

an email network bring about distinctive collective patterns of behaviour?
This gradually becomes and explanatory strategy, inquiring upon:

How are the basic elements of human interaction formed and how do they

develop?

What patterns of relations are there? and how can they be identified?
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How are these patterns of relations associated with the electronic networks

that support them?

The above questions are designed to help the researcher focus on the key elements of
networking that are being investigated. This does not mean, however, that the researcher
is in any way restricted to the above questions. In being part of the phenomenon being
investigated, the researcher may have to modify some of the above qﬁestions in the light

of her observations and of what she learns about the situation.
Levels of Networking
In order to interpret our observations and description of the network, we must address
issues pertaining to networking. In this section we present key questions that we address
when investigating the instances of networking at each of the five levels.
At the first level, Networking 1 the technology of networks affecting the case study are
described. Technical issues regarding the existing technological structures and use are
considered. In particular, issues of connectivity, security and the integrity of the
technology need to be investigated at this level of networking. Questions of

What technology is currently in place? what is it used for?

How does it operate?

How is it managed and by whom?

To what extent are security and integrity considerations met?

What is the connectivity and portability of the systems in operation?

What was it designed (intended) to do?
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are addressed.

In Networking 2, the work process and the salient factors affecting it are described.
Issues pertaining to the effective and efficient achievement of the objectives of the work
group are considered at this level. In particular, interpersonal communication,
cooperation and the ease (or difficulty) with which information is exchanged are

considered. Questions of
What are the work processes and how are they carried out?
What are the available skills and information?
How are relevant skill and information accessed and shared?

In so far as technology is used, to what extent does it support and facilitate

the work process?

Is anything gseﬁﬂ achieved in the work group?

Does the work process have any internal and external validity?
are addressed.

In Networking 3, organisational issues are taken into consideration. The shape/structure
and direction of an organisation affects the different ways in which the organisation
performs. At this level, issues pertaining to the networking processes within organisations
are considered. In particular, the cultural considerations, such as regimes associated with
hierarchical structures, must be described and the nature of the organisational

boundaries established (these may be physical or symbolic in nature). Questions of

What are the prevalent organisational forms involved?
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What reporting and control structures do they use?
How are decisions made according to official channels? in reality?

Are there mechanisms for managing the skill and information resources of

the organisation? and, for bringing about learning?

To what extent is there (or is there a lack of) cohesion, coordination and

mechanisms for integrating within the organisation?

What are the prevalent environmental factors affecting or dictating

performance?

To what extent is there reliance on and support for information

technology?

How does IT affect organisational structure and performance?
are addressed.
In Networking 4, associations are identified in situations that take the network beyond
organisations towards a less distinct, dispersed reality. The rise of electronic highways
that support communities in cyberspace, specialist groups and those that facilitate trade,
transfer of funds and the integration of organisations have brought with them a range of
both technical and management concerns. Questions of

What is the prevailing emergent purpose?

What groups, organisations and countries are involved?

What people, organisational and regional links are there?
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How are the linkages among people, organisations and regions supported

and facilitated by the electronic networks?

What type of collaborative efforts govern the development use and

maintenance of the shared networks?
are addressed at this level.

In Networking 5, it is necessary to address the societal considerations governing the
global communications infrastructure and its functioning. There are certain very distinct
issues of national responsibility for the development and maintenance of electronic
communications infrastructure. In particular, there is the long standing debate of the
extent to which national governments can permit themselves to regulate what transpires
on the information highways. The growing use of electronic networks that support
communities of experts across countries and continents are seen as a threat by national
governments that fear a loss of power over the minds of their citizens. And yet there is
at present no international body authorised to oversee that the rights of the individual
in global information highways. Issues in the global information economy arise from the
possibilities of unencumbered transit of information across national boundaries. There
is as yet no legislation pertaining to the security, privacy and ease of access to the data

being transmitted. At this level, questions of

Is the use of electronic communications technology seen as a privilege or

as a right?

To what extent are the civil liberties in cyberspace protected from

government intervention? and/or computer crime ?

Who has the responsibility of developing and maintaining the global

communications infrastructure?
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Are the existing international organisations and regimes well suited to

governing the global communications infrastructure?

Is prosperity or societal development achieved through fostering the use

of electronic communications technologies?
must be addressed.

Some activities are more exposed to socio-economic restrictions, such as the publication
of material through the use of an electronic mail link in an African country where the
government exercises strict control over information diffusion and is opposed to satellite
links. Other activities are more secluded and are affected by more concrete technological
considerations like the cost and speed of a modem. The effect of government
intervention may be considered from a networking 5 perspective whereas technological
considerations require a networking 1 level of analysis. Networking 1 situations can be
analyzed using rigorous modelling techniques, whereas a networking S situation has to

be considered in a much more softer manner.

The choice of technique for representing the phenomena described within the layers of
networking are not as important as identifying the qualitative differences that underlie
and influence a situation. In particular, the implementation and use of information
technology is affected by factors ranging from the choice of hardware and software to the
political situation; these can be seen to influence the long term effects of using the
technology. Following an interpretation of the case study at each of the above levels, an
analysis of the structures and patterns of behaviour of the human actors is carried out.
The design of the case study entails a careful selection of the unit of analysis, sources of
evidence and mode of data collection. These are considered separately in the following

sections.
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Unit of analysis

According to Yin (1984), it is important to be clear about the unit of analysis. There are
a number of different electronic networks that form part of the case being investigated
which are varied in their scope and the facilities that they offer. Some span the globe
while others are restricted to their region and purpose. They incorporate constraints
relating to connectivity to other networks, accessibility by institutional and/or individual
users, volume of data that they are able to transmit and the costs of using them. It is
difficult and inappropriate to consider any one electronic network as a unit of analysis
as the networks are inextricably linked by a variety of gateways and have a much broader

effect than a consideration of specific electronic networks may underscore.

In view of this, the unit of analysis in this research is the Commonwealth Secretariat’s
Network of Information Technology for Development (COMNET-IT) based at the
Secretariat in London as it is a network and lends it itself to the investigation of both
human and electronic networks. This network is composed of a number of networking
projects that have the underlying purpose of bringing together groups of geographically
dispersed experts; electronic networks are used as a means of communication while the
human networks are the basis of collaboration. For the purpose of this investigation,
electronic networks supporting the human networks under consideration are described
according to the number of users that they have and the extent that they are used
(measured in terms of volume of data). The nodes on the electronic networks are hosts
owned by specific institutions that allow access to a range of users and provide services
to their own members and other institutions. Often each node may act as a host to more

than one electronic network.

Sources of evidence

The diversity and volume of material available to the Coordinator was extensive. The
sources of evidence for this research constitute COMNET-IT documentation and
material arising from activities that are associated with COMNET-IT. These sources are

described as follows:
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Official documentation of COMNET-IT. This comprises of conference

proceedings, workshop reports, project outlines and the constitution of
COMNET-IT.

Publications and other studies carried out in the area of electronic

networks and their use.
Task Force Leaders of COMNET-IT, and other human networks.

System operators at electronic network hosts in Africa and printouts of

users registered at the host.

Email traffic over time. Volume of data, length and maintainability,

connectivity.
Transcripts of electronic meetings.

The above sources provide the researcher with information on the COMNET-IT network
in addition to what she observes by being part of the network and coordinating its

activities.

Collection

Data on human networks was collected by way of discussions, informal interviews, and
transcripts from electronic meetings and interrogation via email. Attendance at
conferences, both academic and inter-agency were very useful in collecting information
on a variety of perspectives on networking and on reasons for funding electronic
networking initiatives. In particular, the IFIP WG9.4 Conference on the Social
Implications of Information Technology in Developing Countries held in Havana, Cuba,

was very useful in discovering further issues to be considered.

Relevant books, and publications were gathered from libraries. Project documents and
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reports on other international agency initiatives were readily accessible to the
coordinator. Data on electronic networks was collected through electronic mail.
Anonymous file transfer protocols, queries and searches through the network enabled
collection on connectivity of networks and their accessibility. Data on users and volume
of traffic was obtained from network operators and directors of departments of the
institutions running host computers. In particular, a consultant for IDRC, Mike Jensen,
provided first hand experiences on the implementation issues and use of electronic

networks in Africa.

Guiding Themes and Procedures for Analysis

The approach to analysis of COMNET-IT considers current thinking on organisations
and information systems research. The analysis also considers the Group Support Systems
perspective as it appears to be well suited to describing the communication relations
among participants in an electronically supported work process. It follows the mode of
structuration theory and social network analysis (also known as structural analysis) to
analyze data from the transcripts of electronic meetings. The electronic group meetings
in COMNET-IT are seen to exhibit patterns of relations. Studies have shown that
patterns of relations emerge when groups interact using electronic communication
technologies (Sproull and Kiesler 1991b). Structural analysts found that human networks
demonstrate certain behaviourial patterns that are different from the behaviourial
patterns of the other human networks (Galaskeiwicz 1979). Using the theoretical
concepts of social network analysis, patterns of relations may be highlighted and the

behaviour of the actors examined.

For the purpose of this research, qualitative data analysis is used to identify patterns of
relations and "mechanisms going beyond sheer association" (in the words of Miles and
Huberman (1994)). The analysis of data is supported by a Hypercard tool constructed
using the concepts drawn from social network analysis. This tool serves to analyze the
transcripts of electronic group meetings according to the behaviours exhibited by each
of the actors. It also allows parts of transcripts relating to COMNET-IT activities to be
examined and compared. In this way, it is hoped that insight may be gained as to why -
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certain patterns of behaviour occur and how these may be conducive towards bringing
about greater collaboration and coordination of activities. This research investigates
networks a) within the approach of five levels, and b) as structures in patterns of
behaviour. In doing so this research may establish the extent to which the theoretical

approach developed in this thesis has explanatory power.

Potential for Generalisation

This research does not use the case study to validate a theory or hypothesis, but it does
have the potential to arrive at generalisations. It has representativeness in that it
addresses the broader aspects of networking using the five levels and is clear about the
domain of investigation. It has rigor in that the research is designed: it begins as an
exploratory strategy and then becomes explanatory in which informed choices are made

about site selection, sources of evidence, collection of data and analysis.

At the same time, an in-depth description of reality is enabled by the researcher being
part of the case study. The interpretations of the researcher are guided by the five levels
of networking and are not altogether compromised by the bias of the researcher and her -
choice of informants. Explanations to account for why people behave in the ways that
they do and the identification of causal relations are sharpened by the use of theory.
According to Steinfield and Fulk (1990), theory can:

1 provide road maps as to what patterns to look for in the data,

2. point us toward explanations for the patterns,
3. help resolve inconsistencies across studies, and
4. help to account for anomalous findings.

In this research, structuration theory sensitises us to the more subtle nuances of

networking, enabling us to account for some anomalous findings, and social network
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analysis provides us with a road map as to what patterns to look for in the data. The use
of theory to help us explain our findings enables us to generalise upon certain features
of networks that may apply to other contexts. This research approach may also provide

insight into how to use this combination of theories in other research strategies.

Summary and Conclusions

The chapter begins with a statement of the need for information systems research to
have a better understanding of the context within which information systems are used
and developed. In the light of contemporary perspectives on information systems
research, an approach is developed for the purpose of this research. While the use of the
case study in its own right may be contentious, the approach of this research is designed
to make it both representative and rigorous. It follows an interpretivist strategy that takes
the premise that the meaning that social actors ascribe to their particular realities is
important. The role of the researcher is seen to be interpretivist, to construct
explanations that account for the way in which subjective meanings are created and
sustained in a particular setting. While the researcher is part of the phenomenon being
investigated, her role is not interventionist and nor does it form part of an explicit

change process.

The approach of levels is intended t