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Abstract

The objective of this research was to produce a better understanding of the way trading
partners engage in interorganisational e-commerce systems in order to help

practitioners.

An interpretive philosophical approach was taken via an empirical study of ten e-
commerce interorganisational systems, spanning a variety of technological approaches,
trading scenarios and industry settings. Using semi-structured interviews, qualitative
data were collected and a thematic analysis undertaken. The results suggested
coevolutionary theory as a useful perspective for understanding the context. An in-depth
case study was then used to build a detailed coevolutionary interpretation for the history

of change, technological development and engagement in a single system.

The resulting framework incorporates social and technological components in a three
level coevolutionary hierarchy. The e-commerce system is reconceptualised as a socio-
technical trading system, and the move to Internet based trading operations as part of
the ongoing evolution of that system. Under this interpretation interdependencies and
coevolutionary effects, both between components and between levels, lie at the heart of
understanding why trading partners are successfully or unsuccessfully engaged in e-
commerce. Successful engagement is characterised by positive feedback loops, and
failure is characterised by negative feedback loops and whole-part coevolutionary

competition.
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1. Introduction

Background

Australian organisations are expending considerable resources pursuing information
technology initiatives with labels such as supply-chain management (SCM), electronic
data interchange (EDI), business-to-business (B2B) e-commerce, e-procurement and
supplier portals. Although the individual labels and objectives may differ, these
initiatives share a common challenge in needing to engage trading partners in a manner
timely enough that the return on the investment for the system is not compromised, and

substantive enough to provide a long-lasting outcome.

The ability to achieve timely and substantive engagement of trading partners has
frequently been a decisive factor in determining whether initiatives are successful, or
even viable enough to go ahead in the first place. A practitioner implementing an EDI
system in the early 1990s observed: “expanding trading partners seems more difficult
than implementing EDI in the first place” (Stelzer 1993, p-43 in lacovou, Benbasat &
Dexter 1995). Today, the problem remains as real and substantial as ever. A
representative of the Australian Leisure and Hospitality Group recently described
implementing an interorganisational finance and reporting system across 690 liquor
outlets as “a monumental task” (Mills 2006b). A representative of Orica, an explosives
and chemicals company, said his organisation hoped to get all business customers
placing orders over the Web directly from their accounting packages, but noted that this
involved convincing “thousands of tradespeople and small businesses that it is
economically worthwhile” (Hayes 2006). Coles Myer, one of Australia’s largest
retailers, in 2003 allocated AUD 604 million to overhauling its supply and distribution
systems, with a large part of this allocated to electronic trading with suppliers (Frew
2003; Woodhead 2004). Although it has thousands of suppliers for the products that
stock its supermarket shelves, Coles Myer took two years to achieve data
synchronisation with the first 300 (Mills 2006a). Similar projects are underway at two
other major retailers, Woolworths and Harvey Norman (Fairfax Business Media 2006).
Disparities between goals and actual achievement have been particularly dramatic in e-

procurement systems initiatives. The government of the State of Victoria, for example,



aimed to achieve electronic trading with 20,000 suppliers by 2004, but managed only
250 (Braue 2004).

Successful engagement goes beyond just the decision to adopt, and it requires much
more than just technical systems connectivity: it requires trading partners to make and
accept adjustments to their established business processes. Process reengineering can
represent a far greater challenge than implementing the technologies, as Yen & Ng
(2002) demonstrated in the context of interorganisational e-procurement systems in the
Hong Kong textile industry. A representative of Corporate Express, a multinational
office products company that invested heavily in integrated e-commerce with its trading
partners, recently summed up the experience with the comment: “the biggest issues

haven’t been technical, they’ve been aligning business processes” (Bushell 2004, p-4).

In interorganisational systems, business processes must be reengineered for both
initiator organisations and trading partners. Riggins & Mukhopadhay (1994), building
on work by Benjamin, DeLong & Scott-Morton (1990), found that the extent to which
trading partners reengineer their business processes has a strong impact on the benefits

realised by the system initiator.

...an initiator may not realize some expected benefits that otherwise might
occur due to the need to coordinate the implementation of the system with
external, and potentially recalcitrant, trading partners (Riggins &
Mukhopadhay 1994 p-41).

Gibson & Edwards (2004) also noted that organisational change is a critical challenge in
this context. Using the example of e-commerce enabled supply chains in the motor
industry, they argued that not tackling this properly, and using market power to
manipulate suppliers further down supply chains, limits what can be achieved and
prevents benefits from being realised. They called for much more research in the areas

of business process reengineering and business restructuring models.

When practitioners apply traditional IS planning techniques to these more complex
types of interorganisational systems they produce poor results, as summed up by

Finnegan, Galliers & Powell (2002, p-462):

As such system configurations become more complex, an approach where one

organisation develops a system and simply extends it to other organizations

2



will be inadequate, especially when business processes have to be altered.
However, early IOS tended to be developed internally and extended to, or
imposed upon, others (Webster, 1995)...Thus the perspective of existing
systems planning approaches is that of a single organisation and its

environment, assuming that inter-organisational complexity can be reconciled.

The challenges do not appear to have abated with time. More than two decades ago,
Barrett & Konsynski (1982) pointed out that many organisations restricted both the
application and the number of interorganisational information systems they participated
in, based on factors such as cost minimisation, avoiding tight integration and conflicts
with existing policies. A decade later, the challenges were widely documented in EDI
deployments (e.g. Swatman & Swatman 1991; Saunders & Clark 1992) and a decade
later again, a wide range of leading academic and industry experts reported that very
substantial challenges applied to adoption and implementation of B2B systems of all

types (Dai & Kauffman 2002).

Emerging opportunities and technologies continue to drive new interest in the
development of e-commerce systems spanning trading partners. In 2003, I conducted a
survey of the largest 2000 Australian and New Zealand companies and found that a
third had initiated projects to conduct integrated e-commerce with suppliers with
another third planning to do so by 2006 (McCabe 2003). Australian companies such as
Chep, Gillette, Linfox, Capilano Honey, Visy, Proctor & Gamble and Metcash recently
participated in a pilot of radio frequency identification technology (RFID) tags in their
supply chains, with the goal of sharing location-based data for palettes, containers and
packages simultaneously across many trading partners (Mills 2006a). The proliferation
of e-commerce initiatives across every industry sector tells us that finding new insights
is more important than ever and scholars have called for more research to be undertaken
along organisational and supply chain dimensions (Grieger 2003; Gunasekaran et al.

2004; Gibson & Edwards 2004).

All of these issues can also be related to an underlying picture that is broader than the
phenomenon of e-commerce. The trend towards network forms of organisation (Powell
1990; Fulk & DeSanctis 1995; DiMaggio 2001) indicates that understanding how
electronic linkages are developed between trading partners is a fundamental part of

understanding and facilitating new organisational forms in many industries. Addressing

3



the challenges associated with these linkages may be seen as part of a wider, pervasive
need to identify strategies to manage interdependence between organisations in the

context of modern information systems (Rockart & Short 1989).

Inspiration and purpose of the research

The inspiration for this research came from my own observations of these challenges
while working with managers in a variety of industries. Over a period of seven years, |
have seen at first hand the challenges of building B2B e-marketplaces in Hong Kong,
Singapore and Australia (McCabe 2000a, 2000b, 200la) and developing
interorganisational e-procurement systems in Asia and Australia (McCabe 2000c,
2001b, 2003). Engaging small business' trading partners appears to be an especially
important challenge in Australia where the economy is dominated by small enterprises.
In 2003, I was commissioned to produce a series of case studies on interorganisational
e-commerce systems for the Australian Government (National Office for The
Information Economy 2003a, 2003b, 2003c). The systems in those case studies
substantively changed the way transactions were conducted between trading partners. In
one of these, a fruit juice company was connecting with suppliers of key inputs as well
as its distribution partners and major retailers. In another, a manufacturer of packaging
products was engaging its suppliers of tinplate and cardboard. In the third, a
manufacturer of heavy earth-moving equipment was introducing electronic transactions
for spare parts ordering and its hydraulic oil analysis service with its major business
customers. In all three cases, achieving the goals involved significant investments in
integration between computer systems in and between organisations, and the senior
managers | interviewed repeatedly emphasised the substantial and unexpected
challenges encountered as they worked to engage trading partners. The challenges were
much greater than initially anticipated and had required them to undertake expensive

customisation of systems to suit different trading partners, make significant

! ABS-derived conventions have been used: small businesses employ 1-19 people;
medium businesses employ 20-199 people; large businesses employ 200 or more
people. The first two categories combined are referred to as small and medium sized

enterprises (SMEs). Very small businesses are small businesses employing 1-4 people.



commitments to interactions between managers at multiple levels, and initiate a variety

of schemes to assist trading partners during the transition.

The main purpose of this research was to help people like these—the managers charged
with initiating and developing e-commerce systems—to move beyond the application of
intraorganisational and traditional IS strategies and offer them alternatives better suited

to interorganisational initiatives. It set out to answer the following question:

What new enabling strategies for practitioners could help facilitate the
successful engagement of trading partners in interorganisational e-commerce

systems?

At the same time, I aimed to make a theoretical contribution that would better explain

phenomena within these systems as trading partners were engaged.

An interpretive journey

This thesis describes an interpretive journey as I sought a deeper understanding of how
trading partners become engaged as participants in e-commerce systems. I hoped it
would lead me to new and better strategies for practitioners—the e-business managers,

supply-chain managers and IT managers responsible for initiating such systems.

The journey began in 1998, as my first casual observations of e-commerce systems
began to shape my understanding of them. This thesis, therefore, is really an account of
the last part of the journey, where I set out to research the problem formally and much
more rigorously. It begins with my exploration of the existing research literature, to
identify why engagement is sometimes successful and why it sometimes goes wrong.
The disappointing results of this exercise, providing many conflicting answers and little
in the way of practical strategies, convinced me that a new model was needed for
conceptualising the process of engaging trading partners. Social, economic or technical
issues all matter when engaging trading partners, and all perspectives must be
considered in the strategies that are pursued. The themes observed in data collected
from ten e-commerce systems then steered me towards an investigation of coevolution
as a way of understanding these developments. I subsequently conducted an

interpretation of an in-depth case study, using coevolution as a lens, and induced a new



coevolutionary framework for describing the social and technological changes, and the

relationships between them, as trading partners are engaged in these systems.

During this interpretive journey, my own conception of “engaging trading partners in e-
commerce” changed significantly. Initially, I thought of an e-commerce system in
technical terms and saw the engagement process as imposing a technical system onto a
group of organisations. I then began to see an e-commerce system in terms of many
interdependent components, and it became apparent that I needed to incorporate social
elements (routines) into my understanding of what a system was. Engagement was
reconceptualised as a process of adaptation. By the end, I saw routines and technical
components as parts of a continuously evolving trading ecosystem, and engagement was
about coaxing this ecosystem along an evolutionary trajectory where trading became

more integrated.

Terminology

In this paper the term e-commerce refers to the use of computer networks to conduct
business electronically (Hayashi 1996). The types of information shared or exchanged
between businesses (e.g. purchase orders, invoices, inventories, deliveries,
supply/demand data, materials specifications, designs or contracts) is open, as long as it
is associated with the conduct of business. The term interorganisational information
system, or I0S, refers to systems that differ from internal information systems because
they allow information to be sent across organisational boundaries (Johnston & Vitale
1988). The focus of the research is squarely on business conducted between trading
partners. In order to be clear about the type of systems being studied, therefore, the
combined term e-commerce interorganisational system, or elOS, is used throughout the

document.

Excluded from the research are e-commerce systems connecting businesses with
consumers (systems popularly tagged as business-to-consumer, or “B2C”), and simple
forms of interorganisational e-commerce requiring little investment, systems
development or adaptation on the part of trading partners. Examples of the latter type
are sending/receiving text-based e-mails and making occasional credit card purchases
via the Web, such as when buying a book from Amazon.com or making an online hotel

reservation.



Using this definition, EDI systems—the precursors to many more modern Web-based
systems—are considered one type of elOS. EDI systems use value added networks
instead of the Internet as the communication medium. They tend to be associated with
higher costs (because of the transaction fees associated with value added networks) and
a relatively more consistent set of standards for exchanging electronic trading
documents.”> Those differences notwithstanding, EDI systems still use computer
networks to conduct business electronically and send information across organisational

boundaries.

The term system initiator is used in this document to make a clear distinction between
the organisation driving the process of engaging trading partners, and the organisations
being engaged. The strategies derived from the research are intended primarily to help

managers working for system initiators.

Strictly speaking, both system initiators and the organisations being engaged are trading
partners of one another, but for simplicity the term trading partner is used to refer to
members of the latter group. When I started this research I referred to systems initiators
as ‘system owners’, but I changed this when I found that system initiators are not
always ‘owners’ in the strictest sense of the word, such as when a system was hosted

and managed by an intermediary organisation.

Whereas the term barriers is commonly used in the literature (e.g. Li & Williams 1999;
Scupola 2002) to refer to negative factors that inhibit the engagement of trading
partners, there is no convention for describing positive factors. For the sake of brevity, I
have used the term enablers when referring collectively to factors and strategies that

facilitate the successful engagement of trading partners in an e-commerce system.

2 Predominantly based on United Nations / Electronic Data Interchange for
Administration, Commerce and Transport standards. Commonly abbreviated as

UN/EDIFACT.



Structure of this thesis

An overview of the stages of research and analysis, and the order in which they were

undertaken, is provided in Figure 1, below. The structure of this thesis follows the same

progression.

Phase Description

Review of relevant empirical
and theoretical literature.

Literature review

Qualitative ‘Phase I’ data
collection exercise spanning ten
e-commerce cases.

Data collection

Thematic coding of Phase 1 data.
Analysis Analysis of themes.

Review of evolutionary and

Literature review - .
coevolutionary literature.

Data collection ‘Phase II’ data collection for an
in-depth case study of an elOS.

Application of the existing
framework to interpret the case
study, and to build a new
understanding of the context.

Analysis

Reflection on implications of the
coevolutionary framework.

Figure 1: Stages of research and analysis

QOutcome

Establishment of weaknesses and
absence of a useful model for
engagement of trading partners in
elOSs.

Extensive data set describing
engagement of trading partners across
a variety of systems and industries.

Descriptions of themes in engagement
of trading partners in ten elOSs.

Identification of coevolution as a
promising lens; decision to interpret
events in the development of an elOS
by fitting them into a coevolutionary
framework.

Understanding of coevolutionary
theory applied to organisations,
especially with respect to innovation,
alliances and technological change;
selection of an existing framework to
use as a template.

Extensive data set describing the
history of trading partner engagement
for an elOS in the manufacturing
sector.

Coevolutionary framework for the
development of elOSs.

Strategies for practitioners, theoretical
implications, areas for further research.

Chapter 2, directly after this introduction, covers the philosophical perspective, case
study method and research techniques applied when gathering and analysing data on ten
elOSs (the “Phase I” research); and also the the method and research techniques applied

for gathering and analysing data on a single elOS case study (the “Phase II” research).



Originally I wrote two methodology chapters which were inserted at places within the
developing narrative that reflected when, and how, I came to make the methodology
decisions that I did. The more traditional arrangement, however, is to have a single
methodology, and I later combined these into one Chapter and moved it to the front of
the thesis. When reading Chapter 2, therefore, the reader is asked to bear in mind that
much of its content deals with decisions that were actually made much later in my

interpretive journey.
All the other Chapters, however, are arranged in sequence as a developing narrative.

Chapter 3 details my initial review of relevant e-commerce adoption and
interorganisational systems literature. The limitations and confusing picture created by
this research are discussed, leading to my decision to conduct field work to search for
simplifying themes. Chapter 4 discusses the results of my initial study across ten e-
commerce interorganisational systems operating in Australian industry and how the
common themes in these systems, characterised by considerable adaptation and
interdependent change, led me to an investigation of coevolutionary theory. In Chapter
5 I review evolutionary and coevolutionary theory as it relates to the context, including
its application to organisations, technological innovation and alliances. I discuss the
potential for coevolutionary theory to provide a useful lens for interpreting elOS
developments. My selection of an existing framework for technological coevolution, to
be adapted for this purpose, is described. In Chapter 6, I interpret a single elOS case
using coevolutionary theory as a lens. The system and its history are described, and a
step-by-step description of my interpretation is given, leading to the presentation of a
new coevolutionary framework for elOS development. Lastly, my conclusions,
implications of the interpretation for practitioners, theoretical and methodological

contributions, and avenues for further research are presented in Chapter 7.



Contribution of the research

This research makes the following contributions:

First and foremost, in line with my principal objective, the research outcomes suggest
new strategies for practitioners deploying eIOSs. These strategies offer the potential to
produce better outcomes in industry and provide a foundation that future researchers can

build and extend on.

Secondly, the research makes several theoretical contributions. It addresses a gap in the
e-commerce and IOS literature by building a relatively simple interpretation of eIOS
development that is capable of accounting for the complex forces and processes of
change when trading partners are engaged in these systems. In doing this, I have
extended coevolutionary theory into a context where it has not been applied before.
This work opens the way for further extensions and adaptations of coevolution to
information systems phenomena characterised by continuous adaptation and complex

interdependencies.

Lastly, the research makes a methodological contribution by applying a hermeneutic

process to the interpretation of phenomena in the eIOS context.
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2.  Methodology

The next stage in my research would be to conduct my own analysis, using data
collected from the field, to learn more about key turning points and factors influencing
trading partner engagement, and to look for common themes. A case study method
within an interpretivist methodology was used to achieve this. A discussion of my
methodological choices is provided in this Chapter, along with a description of the

techniques used in sample selection, data collection and analysis.

Later, after I completed this analysis, I conducted a second phase of investigation,
which I have labelled “Phase II” in this thesis. The methodology for that phase is
described in the second half of this Chapter.

2.1  Philosophical perspective

An interpretive philosophical approach was chosen. The rationale for this was tied to

the outcomes I sought. Interpretive studies assume:

That people create and associate their own subjective and inter-subjective
meanings as they interact with the world around them. Interpretive
researchers thus attempt to understand phenomena through accessing the
meanings that participants assign to them” (Orlikowski & Baroudi 2002, p-
55).

The principal objective of this research was to identify new enabling strategies for
practitioners, but a review of the literature (see Chapter 3) had established both the
inadequacy of empirical surveys for this purpose, and the absence of a suitable
theoretical model for engaging trading partners in elOSs. In searching for simplifying
themes I was looking for a better interpretation of the phenomena taking place within
those systems. To do this I would use the observations, descriptions and meanings

supplied by actors participating in those systems.

In the manner described by Orlikowski & Baroudi (2002), eIlOS systems were
understood and communicated by the actors within them as subjectively constructed
interpretations of elements such as job roles, procedures, departments, organisations,
services and software. No two interpretations were the same, making it mandatory for

the observer (myself) to overlay my own interpretations to conduct the analysis. In line
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with other interpretivist studies conducted in information systems (e.g. Walsham, 1993;
Lee & Baskerville 2003), generalizations were then made within the setting of the e-

commerce cases included in the study.

I considered the contrasting approach of conducting the research from a positivist
philosophical perspective to be unsuitable. According to Orlikowski & Baroudi (2002,

p-55), positivist studies are:

Premised on the existence of a priori fixed relationships within phenomena
that are typically investigated with structured instrumentation. Such studies
serve primarily to test theory, in an attempt to increase predictive

understanding of phenomena.

The positivist conception of generalisability seeks to identify universal laws that can be
generalised across different settings, but the objective of this research was not to prove
elOS systems behave according to fundamental laws or principles. Orlikowski &
Baroudi (2002, p-55) listed the criteria for classifying studies as positivist as: evidence
of formal propositions, quantifiable measures of variables, hypothesis testing, and the
drawing of inferences about a phenomenon from the sample to a stated population. This
research, however, was initiated without an initial formal proposition or testable
hypothesis, and I had already found substantial challenges in attempting to produce
quantifiable measures of factors involved in take-up of elOS systems, as discussed in
Chapter 3. Finally, it was not considered reasonable to attempt a formal generalisation
to the entire population of eIOS systems, even if a very large sample of such systems
could be obtained and studied, given that such systems embody so many variations and
complexities, and new forms and variations of such systems are being developed all the

time.

2.2 Research method

A case study research method was used. A case study is an empirical inquiry that
investigates a contemporary phenomenon in its real-life context (Yin 2002). Case
studies are the most common method of undertaking qualitative research in information
systems (Orlikowski & Baroudi, 2002; Alavi & Carlson, 1992), are a valuable tool for

theory building (Eisenhardt 1989) and have been used to understand e-commerce and to
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produce models of IOS development and adoption (e.g. Ihlstrdm & Nilsson 2003,
Kumar, van Dissel & Bielli 1998; Finnegan, Galliers & Powell 1999).

Benbasat, Goldstein & Mead (2002, p-83) proposed four questions to judge the

appropriateness of using a case research strategy:
1. Can the phenomenon of interest be studied outside its natural setting?
2. Must the study focus on contemporary events?
3. Is control or manipulation of subjects or events necessary?
4. Does the phenomenon of interest enjoy an established theoretical base?

They suggested that, when considering the answers to these questions, a case research
strategy is most useful when the phenomenon of interest cannot be studied outside its
natural setting and when it is necessary for a study to focus on contemporary events.
Conversely, a case research strategy is unsuitable if manipulation of subjects or events
is necessary. They also suggested that case studies in a rich natural setting can be fertile

ground for generating theories.

Judged against these criteria, the case methodology was eminently suitable. First, it
would be very difficult for me to build a rich picture of what occurs within an e-
commerce system by attempting to study it anywhere but in its natural setting.
Duplicating or simulating such a system outside of its natural setting, together with all
its social, economic and technical complexities, would present considerable practical
challenges. Indeed, almost the only path available for analysing the events that occur as
trading partners engage in such a system is to talk to the people participating in it.
Second, the elOS system is a relatively new phenomenon in organisational studies, and
one that is still developing rapidly, so almost all the events of interest are contemporary.
Third, manipulation of events or subjects was neither necessary nor desired. Fourth,
while a range of theoretical perspectives had been applied to the phenomenon of
interest, they exhibited significant inadequacies and the objective was to build a better

interpretation. Fertile ground for generating theories was precisely what I desired.

Case studies have also been identified as well suited to capturing all the events and

changes that have occurred within and between organisations and groups of
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organisations (Galliers & Land 2002), an important consideration given the inter

organisational nature of the phenomena I was investigating.

The research strategy, particularly the decision to collect data spanning a variety of case
studies and to conduct a thematic analysis, was also influenced by qualitative research
methods suggested by Strauss & Corbin (1998) who advocated allowing theory to
“emerge from” the data in order to be more likely to “provide a meaningful guide to
action” (Strauss & Corbin 1998, p-12). The principal objective of the research was,
from the beginning, directed at producing a more meaningful guide to action for

practitioners.

2.3  Sample selection

Candidate systems were initially identified by conducting searches of online news
databases, magazine archives and via Google to identify Australian organisations
thought to be pursuing substantial e-commerce interorganisational information systems
with trading partners. Representatives of major software and services companies
(Mincom, Optus, SAP, Oracle and Microsoft) that provide e-commerce platforms were

also approached and asked to identify likely candidates.
Minimum criteria were applied when selecting candidate systems:

(a) The system had to use the Internet to enhance commercial business

processes, and be in operational use.

(b) The system had to be genuinely interorganisational with initiators having

engaged, or attempted to engage, multiple trading partners.

These criteria were applied to ensure that the systems studied were of the elOS type,
and to ensure that there were real experiences to draw upon when it came to learning

about engaging trading partners.

To ensure a range of contexts were considered, an attempt was made to select
candidates that represented a variety of industries (manufacturing, building, insurance,
etc) and business processes (materials purchasing, document sharing, manufacturing
processes, etc). Finnegan, Galliers & Powell (2003) provided some inspiration for this
in their selection of interorganisational systems with different configurations and in

different industries (in their case a database system to share product information
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between pharmacists and wholesalers, an EDI based trading system for price
cataloguing and invoicing between importers, wholesalers and retailers of grocery
products, and a system that allowed independent organisations to operate as a virtual
organisation to provide combined on-line products and services over the Internet). Like
myself, they aimed to produce findings more generally applicable to the variety of

forms that interorganisational systems can take.

Case name Respondents Respondents Semi-structured | Unstructured
(system (trading interviews interviews / follow-
initiator) partners) up calls

Alpha 1 4 5 4

Beta 2 3 5 1

Gamma 3 3 6 3

Delta 1 3 4 2

Epsilon 4 3 7 5

Zeta 2 2 4 0

Theta 1 3 4 1

Lambda* 1 0 1 0

Omicron 2 3 5 2

Sigma 1 2 3 3

Rho** 1 0 I 0

Omega 2 3 5 3

TOTAL 21 29 50 24

* Data collection discontinued due to case not meeting criteria.

** Data collection discontinued due to inability to access appropriate respondents.
Table 1: Interviews conducted during Phase I data collection

It was expected that a large proportion of all those approached would reject
participation in the study, so initial approaches (see below for description of the
approach method) were made to representatives for 44 systems. Of these, 12 indicated a
willingness to participate and to provide access to relevant executives. Data collection

commenced with these 12, which are listed in Table 1.> Data collection was

3 Note that generic names (Alpha, Beta, Gamma, etc) have been substituted for the
names of companies that acted as system initiators. As a convention in this document, I

also use the name of the system initiator when referring to an individual case.
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subsequently terminated for one of these (Rho) when it proved not possible to access
the appropriate respondents, and for another (Lambda) when it was found that the case
did not meet the selection criteria because it was not yet in operational use. The final

study thus ended up spanning ten systems.

2.4 Data collection

Interviews were the principal data source. Interviews were conducted with managers in
both system initiators (the organisations driving the process of engaging trading partners
in an elOS) and their trading partners (the organisations being engaged). To achieve a
deeper understanding of events I considered it important to gather data from both sides
of the relationship as, for example, Barua & Lee (1997) did in gathering manufacturer

and supplier standpoints to research EDI system adoption.

Interviews were supplemented by secondary data in documents provided by
respondents, including technical documents, planning and strategy documents,

marketing and communications materials, and e-mails.

Targeted respondents in the first instance were executives identified as having overall
responsibility for the e-commerce system within the initiator organisation. When not
identified in initial searches, the senior IT officer for the organisation was approached
and asked to identify the most appropriate person. All approaches were made by
telephone. Using a snowball sampling method (Knoke & Kuklinski 1982), initial
respondents were then asked to nominate colleagues that should be interviewed, to
identify trading partners that had been asked to use the system, and to identify any
specific trading partner executives that should be interviewed. All of these people were

then also approached by telephone.

Securing the participation of systems initiators in the first instance was very
challenging, with a high number of rejections (see previous section), but a relatively
high degree of cooperation was provided by individuals once companies had agreed to
participate, and I did not experience serious obstacles to securing additional

respondents.

A weakness in the method was the dependence on system initiators to identify trading
partners that could be approached to participate, leaving open the possibility of selection

bias towards trading partners with stronger/more positive relationships with system

16



initiators. No practical alternative to the selection strategy was identified, but two
mitigating strategies were followed. First, system initiators were asked to identify a
wide as possible range of trading partners to choose from. Second, wherever it was
apparent that some trading partners had experienced difficulties engaging with a system,
or had rejected it altogether, I specifically asked that respondents from that group be
identified so at least one could be included in the study. A related weakness was that
access to respondents was not unrestricted. Management in the initiator organisations
were never willing to provide completely unfettered access because they wished to limit
the time impact on employees and colleagues. Consequently, they directed interviews
towards the personnel perceived (by company management) to be most important in the
initiative.

Another, minor weakness, was that the systems studied were all operational. While
some of them were far from healthy and appeared likely to fail in the future, this
approach excluded study of systems that had already failed. Identifying systems that had
already failed and tracking down member organisations and respondents willing to be
interviewed was impractical. This limitation was not considered too serious. The
emphasis was on understanding the enablers of engagement and the sample appeared to
be more than adequate for this purpose: it contained systems where some trading
partners had been engaged successfully while others had not, and systems that had
struggled through difficult periods in their history.

An e-mail was sent to respondent candidates with a synopsis of the research objective,
and anticipated interview format, and every respondent was handed a sheet containing
this information before the beginning of each interview. Respondents were informed

that anonymity would be preserved so as to encourage a frank and open dialog.

Interview duration ranged from 15 minutes to 120 minutes, but most interviews were
approximately 30 minutes in duration. They were carried out over the telephone (32

interviews) and face-to-face (18 interviews).

The interviews were semi-structured and followed a very simple questioning process:
respondents were asked to narrate the history of their organisation’s involvement with
the e-commerce system, including how the system, their organisation and take-up of the

system had progressed. During the course of the narrative, I prompted for additional
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information on key turning points and factors that helped or inhibited engagement. The
discussions thus progressively zeroed-in on important themes. The semi-structured
approach provided the advantage of freedom for the respondents to talk about the
subject, thus generating information and themes that were not predetermined by the

interviewer. The template I used in these interviews is included in Appendix B.

All interviews were recorded with the permission of the respondent, and Microsoft

Word-formatted transcriptions were subsequently generated from the recordings.

Additional calls were sometimes made to respondents after the interviews for the
purpose of clarifying points or filling gaps in the narrative, and respondents on a few
occasions called or met me again to provide more information. Additional data from

these unstructured interviews were captured in handwritten notes.

In total, 21 interviews were conducted with respondents in organisations acting as
system initiators, and 29 interviews were with respondents within targeted trading
partner organisations. With the exception of case Sigma where 3 people were
interviewed, and the two systems where analysis was discontinued, between 4 and 7
people were interviewed for each system. The number and spread of semi-structured

and unstructured interviews is summarised in Table 1.

Systems included in Phase I spanned building and construction, telecommunications,
manufacturing, agriculture, business services, insurance and financial services. Trading
partners targeted within these systems included customers, suppliers, distributors,

contractors and joint-venture partners.

Respondents were almost exclusively comprised of very senior managers. Seven
respondents were the most senior executives in their organisations (holding the job title
of General Manager, Managing Director or Proprietor). Four of the respondents held
the most senior IT role in the organisation (Chief Information Officer, General Manager
of Information Technology, Director of IT). The remaining 39 respondents held a range
of job titles and included managers for corporate services, billing, operations,
merchandise, administration, shared services, finance, procurement, accounting,

materials, scheduling, and distribution channels.
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The data collection process spanned the period May — August 2005. Fifty respondents
were interviewed in total, and approximately 32 hours of recordings were subsequently

transcribed.

Ethical issues were considered and incorporated into the methods. These are detailed in
Appendix A. Design and execution of the data collection phase was undertaken under
the ethical guidelines set down by the Faculty of Information Systems at the University

of Technology, Sydney.

2.5  Analysis and interpretation

Throughout the course of this research I followed a hermeneutic process to produce my
interpretation of the data. A hermeneutic circle describes the process of arriving at an
understanding of a text as a whole by reference to its individual parts, and by
understanding each individual part by reference to the whole. Both the whole text and
its individual parts can only be understood by referencing each other, hence the
‘circular’ nature of the interpretive process (Gadamer 1975). Myers & Avison (2002)
and Boland (2002) have argued that hermeneutic analysis is a valuable methodology for
studying information systems. When hermeneutic analysis is used in information

systems studies:

The object of the interpretive effort becomes one of attempting to make sense
of the organization as a text-analogue. In an organization, people (€.8.
different stakeholders) can have confused, incomplete, cloudy and
contradictory views on many issues. The aim of the hermeneutic analysis
becomes one of trying to make sense of the whole, and the relationship
between people, the organization, and information technology (Myers &
Avison 2002, p-11).

The hermeneutic interpretive approach is particularly suitable for tackling routines as
units of analysis. Pentland (1994, p-490) pointed out the connection between routines,

language and observation:

We use grammar to describe certain aspects of a routine. What we actually
observe, empirically, is never the whole routine, or the whole language, but

only specific instances of it.
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When studying routines as a unit of analysis, in other words, it is necessary to interpret
from grammatical descriptions of specific instances and parts of routines such as
‘answering the telephone’ or ‘authorising a credit card’. Hermeneutic interpretation was
then seen to be an especially relevant approach given that e-commerce and I0S
literature emphasised that such systems were consistently underpinned by changes to

business processes.

Other examples of hermeneutic interpretation in information systems studies include

Davis, Lee, Nickles, Chatterjee, Hartung & Wu (1992), Lee (1994) and Boland (2002).

In the analysis undertaken in this research, I interpreted data gathered from interviews
with participants in e-commerce interorganisational systems in the context of an
existing world view on the underlying mechanics and principles of e-commerce
systems. This world view was underpinned by the e-commerce and interorganisational
literature and observations and experiences or e-commerce accumulated prior to
conducting this study. The interpretive process moved iteratively between a “precursory
understanding of the parts to the whole and from a global understanding of the whole
context back to an understanding of each part.” (Klein & Myers 1999, p-71). The parts,
in this case, were hundreds of passages of textual data transcribed from respondent

interviews.

To identify common themes, a thematic analysis (Boyatzis 1998) was undertaken after
all the Phase I data had been gathered. Open coding was first applied to the data
(Strauss & Corbin 1998), which consisted of textual transcriptions of completed
interviews. Each transcript was hand coded applying line-by-line analysis, where
coding involves close examination of the data phrase by phrase and sometimes word by
word (Strauss & Corbin 1998, p-119). Categories (themes) were then generated as the

coding progressed.

The NVivo software package was used to store and manage the categories so created,

and to record the line-by-line classifications made against the content of each transcript.
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Non-numerical Unstructured Data Indexing, Searching and Theorising (“NUD*IST
Vivo” or NVivo) is a qualitative research tool supplied by QSR International Pty Ltd*
for organising, coding and analysing qualitative data (Fraser 1999). I employed it in this
research because of the large number of textual documents that had to be managed and
organised: every interview had an associated document, as well as emails, reports
supplied by respondents, and sets of notes made by myself. NVivo provides a powerful,
flexible interface for linking, coding and editing text-based documents. This flexibility

was especially helpful in allowing ideas and data coding to be developed in parallel.

NVivo organises research into “projects” containing collections of “documents” (rich
text files containing the data being analysed) and “nodes” (folders that can be created by
the researcher to store ideas and categories). Both documents and nodes can be given
attributes and assigned to “sets” (groups of documents that can then be handled as a

single unit if desired).

Each interview transcript document was assigned attributes according to both the
organisation the respondent worked for, and the case name (i.e. the specific eIOS) with
which that interview was associated. These attributes were used to group documents

into sets, with a set created for each system.

The list of themes was expanded as the coding progressed, a new node being created for
each theme. After the first pass was completed, two further passes were conducted over
the data to ensure every theme had been properly considered against every transcript.
Following this stage, themes that were essentially identical, such as “providing

implementation assistance” and “providing technical support” were merged together.

At the completion of the coding process, the reporting capabilities of NVivo were
utilised to view and print the coding contained in each node (i.e. all the coded text
corresponding to each theme) and to view and print the coding for each set (i.e. to
examine themes as they applied to each case). The reports assisted in identifying the
number of cases in which the theme was important, and in analysing the relative

importance of each theme within individual cases. The themes that recurred across

* www.qsrinternational.com
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multiple respondents were then written up. The write-up of the thematic analysis is

included in Appendix C.

Following the completion of the thematic analysis, another analysis was undertaken.
This constituted a reflection by me, in a hermeneutic cycle, on the themes, the findings
and perspectives identified in the previously reviewed literature, and other accumulated

perspectives on organisational and technological change.

The hermeneutic interpretive process continued through all the research described in
this thesis. It was to expand to include new perspectives and new data as I conducted a
review of coevolutionary literature, and then it would expand once again as I analysed
the Phase II data and undertook to reinterpret the Omicron case study in coevolutionary
terms. A detailed discussion of how I followed the hermeneutic process during the later
interpretation and induction of the coevolutionary framework for eIOS development is

included in the second half of this Chapter, below.

2.6  Phase II methodology

The second half of this Chapter describes the methodology I used for Phase II. I took
these decisions after the Phase I research had been completed and it may be helpful for

the reader to come back and re-read this section after reading to the end of Chapter 5.

In Phase II, after undertaking an extensive data gathering exercise to build up a case
history for the Omicron system, I looked within it for the coevolutionary concepts that
had been described by Rosenkopf & Nerkar (1999). I tested my ideas as I went along
and adapted them to fit the context where it was logical to do so. Through this exercise I
induced a new coevolutionary framework for engaging trading partners in e-commerce.
With the new framework in hand, I then returned to my primary research objective by
considering what the findings suggested in the way of new and better strategies for

practitioners.

2.7  Research method (Phase II)

As in the earlier research, a case study method within an interpretivist methodology was
used. The same qualities of the case study method remained important: its suitability for

capturing all the events and changes occurring within and between organisations, and
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the difficulty of building a rich picture of an e-commerce system without studying it in

its natural setting and talking to the people participating in it.

My review of the coevolutionary literature had further reinforced to me the suitability of
this method in my research context. Not only have case studies been used extensively to
research interorganisational systems and processes (e.g. Bastos 2001; Ibbott & O'Keefe
2004; Munkvold 1998) but they have also been advocated as an approach to
understanding intrafirm processes in organisational evolution (Shapira 1994) and used
extensively as an instrument for developing theory relating to coevolution, technology
and alliances (e.g. Rosenkopf & Tushman 1988; Yates 1993; Yetton, Johnston & Craig
1994; Arino & de la Torre 1998; Koza & Lewin 1999; Rosenkopf & Nerkar 1999;
Peters, Heng & Vet 2002). Rosenkopf & Tushman (1988), for example, studied the
technology case of flight simulators, and Rosenkopf & Nerkar (1999) the case of optical
disc drives. Yetton, Johnston & Craig (1994) used a case study to explore the
coevolution of business strategy and technological change, as did Peters, Heng & Vet
(2002), and Kay & Cecez-Kecmanovic (2001) used the method to investigate the
coevolution between information system and organisation in a financial service context.
Arino & de la Torre (1998) used a case study to investigate the coevolution of
collaborative ventures between two organisations, a scenario that shares similarities
with the elOS context, and Koza & Lewin (1999) used a case study of a network

alliance system to induce a coevolutionary model for network alliances.

The case study method employed now would differ from that which I employed earlier
by being more extensive and also incorporating a longitudinal element. Koza & Lewin
(1998) pointed out that longitudinal studies provide unique opportunities for empirical
and theoretical interpretation in the application of evolutionary theory in organisations,

and Aldrich & Ruef (2006, p-268) noted that:

All research designs intended to address evolutionary processes entail some
longitudinal component. Researchers tend to collect such data retrospectively
when their interest centers on an extended period or process of historical
interest. They are more apt to use prospective designs when their interest

centers on activities that may be completed over a brief period.
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[ decided, therefore, to combine both retrospective and prospective elements to build up
a detailed picture of the history of the system, including events that had occurred

recently and issues facing respondents at the time of interviews.

2.8 Case selection (Phase II)

I first re-examined the data on hand from my earlier research. In each of the cases, I
found that more data would be required to undertake a coevolutionary interpretation.
The questioning process that I had followed was focussed on teasing out key turning
points and factors helping or inhibiting take-up. It had not been designed to compile a
complete history of the systems. A reasonably complete history of the development of a
system, and the engagement of trading partners in it, was, however, an important
prerequisite for undertaking a coevolutionary interpretation. For the case selected then,
the first task would be to gather additional data to fill in any gaps in the chronology,
validate the timing of the events already documented, and to build richer descriptions of

the key events and turning points.

I selected case Omicron for the coevolutionary interpretation partly because its case
history was relatively more complete compared to others, giving me a head start in
filling the gaps. Two other factors were also important. First, it represented a relativel’y
common scenario in industry (a manufacturer attempting to move to electronic tradin,g
processes with some of its key distributors). I considered this might help broaden the
relevance of my interpretation. Second, Omicron managers had been enthusiastic abouit
contributing to the research process to date, and reacted positively when asked abouit

participating in additional interviews.

2.9  Data collection (Phase II)

Semi-structured interviews were conducted using the same methods documented im
Phase I, but this time with prompts that were designed to capture all the decisionss,
events and changes that were important in the history of the system and engagement o'f
trading partners. The questioning instrument I used in these interviews has beem
included in Appendix E. The biggest gaps in the Omicron case history existed im
understanding events from the trading-partner perspective, so more respondents were
sought from Omicron’s distributors. Omicron provided assistance in identifying

additional candidates and in making introductions, but asked that this be limited to fives
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organisations so as to limit the disruption/inconvenience to its distributors. Five
additional trading partner respondents were subsequently interviewed. A representative
of Omicron’s technology partner on the project was also interviewed to provide a
different perspective on events, especially those relating to technical developments, and
to cross-check the recollections of others, and the Omicron managers interviewed in

Phase I were re-interviewed.

A longitudinal mode of data collection was employed, with sets of interviews conducted
at three time points over a 14 month period, beginning with the interviews conducted in
May 2005 as part of the Phase I data collection effort, and ending with interviews
conducted in July 2006. The Omicron study thus combined retrospective data on the
system, spanning a period of approximately seven years, with data from an ongoing

prospective data collection exercise for the most recent 14 months.

This approach was preferred over field observation or participatory methods partly
because of the difficulties of securing access and partly because of the danger of
influencing the evolution of the system and organisation if the latter method was used.

As noted by Doz (1996), those approaches can make it:

Extremely difficult to be sure not to influence ongoing processes and still
maintain a legitimate presence in the field insofar as managers would quickly
be tempted to seek advice from the researcher and ask the researcher to
intervene in the process, as a quid pro quo for allowing further observations

(Doz 1996, p-58).

Documents, in the form of internal reports and descriptions of specific components of
the system, were sought and obtained from respondents to produce a more complete
understanding of the event chronology and to clarify the workings of the various
technical components. After completion of the semi-structured interviews, and as the
case history was being written, additional short, unstructured interviews were conducted

via telephone to check facts and clarify event details.

The semi-structured and unstructured interviews that contributed to the Omicron case

study are documented in Table 2.
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System Trading Technology Total semi- | Unstructured
initiator partner provider structured interviews /
respondents | respondents | respondents interviews follow-up calls
May-Aug 2005 2 3 0 5 2
interviews
Nov-l?ec 2005 5 5 1 3 9
interviews
July 2006 3 0 2 5 5
interviews
Total 7 8 3 18 16

Table 2: Interviews conducted in Omicron case study

A methodological weakness here was that the longitudinal element of the Omicron
study was limited to just over a year, a relatively small period compared to the full
history of the Omicron eIOS which spanned, in total, eight years. The duration of the
longitudinal element was ultimately decided by access to the respondents. In the final
round of interviews, Omicron managers asked that no further interviews be conducted
with trading partners and indicated that they wished to end involvement in the research.
Consequently, the full history of events relied heavily on retrospective data, leaving
open the possibility of recall bias affecting the quality of information collected from
respondents. I mitigated against this by cross-referencing accounts between respondents
and secondary data sources where possible, but some loss of accuracy was inevitable,
especially in relation to the early origins of the project. This is likely to be a common
challenge to further research at this level of analysis. Whereas studies focusing on
community and population level effects may be able to draw upon a variety of industry
sources to build up event histories, studies focussed at the organisation level appear to
be much more reliant on directly accessing respondents to document and interpret the

events taking place within organisations.

Once again, I used the NVivo software package to store and manage the data collected.
After compiling the descriptions of events and actions at Omicron in chronological
order, I wrote up a draft case history. This was then revised with the benefit of
additional clarifications and corrections obtained from respondents via telephone. As a
final step to ensure integrity, two senior managers at Omicron and a representative of
Omicron’s technology partner were asked to read the case history for factual accuracy

and completeness, and some minor corrections and amendments were made.
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2.10 Analysis and interpretation (Phase II)

[ continued to follow the interpretive philosophical approach discussed in the first half
of this Chapter, and to employ a hermeneutic process to analyse and interpret the data.
The suitability of this approach had been reinforced during my review of coevolutionary
literature where I noted that Donald Campbell, one of the major contributors to the
application of evolutionary theory in organisations, had identified hermeneutics as a

promising approach in organisational evolution (Hendrickx 1999).

I employed the Rosenkopf & Nerkar (1999) framework as a lens through which to re-
interpret events at Omicron, adapting their ideas to fit the eIOS context with each cycle
of interpretation. By using coevolutionary theory as a lens to arrive at a new way of
thinking about elOSs, and to help practitioners trying to engage trading partners, my
approach was very similar to the way in which Finnegan, Galliers & Powell (2003)
employed triple loop learning as a lens to examine the planning of interorganisational

systems.

So far, as my research had progressed through the various stages documented in Figure
1, the interpretive process had expanded to include additional elements. My world view
had been supplemented first by the e-commerce/IOS literature review, then by the data I
collected on ten elOSs, then by the coevolutionary literature. I would now reflect on all

of this as I considered new data.

At one level I would use the observations, descriptions and meanings supplied by actors
participating in the Omicron system to attempt to understand the phenomena taking
place in the system. My interpretive process would move between these levels in the
hermeneutic circle, shifting from the text-analogue, provided by the transcriptions of
interviews with individual respondents, to my attempt to make sense of the Omicron

system as a whole.

At another level my sense-making effort would also be informed by my testing concepts
and interpretations against my understanding of both coevolutionary theory and e-

commerce systems in general.

Here, my understanding of coevolution was itself an interpretation of the research

conducted by others, with a particular emphasis on the concepts set down by Rosenkopf
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& Nerkar (1999). The ideas of Kay & Cecez-Kecmanovic (2001) and Aldrich & Ruef
(2006) would also be influential.

My understanding of e-commerce systems was partly an interpretation of research
conducted by others but was also a product of personal, first hand observations of
systems that I made before beginning this research, and first hand observations of the
ten systems that I made in the first stage of this research. Put another way, to
understand individual events, components and changes at Omicron it was necessary to
understand where the system as a whole was being directed, and also to understand
something of the broader world of e-commerce systems, what they represented and
where they are going. Likewise, understanding the Omicron system required both an

understanding of its parts and an understanding of the broader context of e-commerce.

The resulting coevolutionary framework for elOSs was, therefore, “developed through
an ongoing dialogue between pre-existing understandings and the data, derived from

participation in the world” (Ezzy 2002, p. 28).
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3. Review of relevant research

I began my journey with an investigation of the existing literature to see what had
already been done in relation to the research question. What, in other words, did we
already know about why things go right, and why things sometimes go wrong, when
initiators try to engage trading partners in e-commerce interorganisational systems? I
found that only a very small amount of research existed that dealt directly with strategy
in this context, but that a much more extensive pool of research could be related to
various aspects of the problem. Consequently, I broadened the investigation to consider

this literature as well.

At first, my investigations centred on empirical research. I found that the majority of
literature relevant to the context was in fact of this type, mostly employing surveys as a
research instrument to examine adoption factors, especially inhibitors to adoption. This
is consistent with the findings of Urbaczewski, Jessup & Wheeler (2002, p-273) who
also noted, while building their taxonomy of e-commerce research, that the literature
was dominated by the “greatest preponderance of data-based, empirical research”. I
then moved on to explore literature employing various theoretical perspectives, and the

same sequence is followed in the layout of this Chapter.

3.1 Empirical research

I found the richest rich source of empirical literature was that investigating the adoption
of EDI systems. Scholars attempted to tackle the issue of adoption of EDI systems in
the early 1990s (e.g. Saunders & Clark 1992; Swatman & Swatman 1991) and the
particular challenge of engaging smaller trading partners in EDI has also been singled
out for specific research (e.g. Chau 2001a, 2001b; Iacovou, Benbasat & Dexter 1995).
Although some elements of the technology have changed over time, this literature was
very relevant: computer networks were still being used to send business information
across organisational boundaries, and the challenge of engaging multiple trading

partners was essentially the same.

The weakest literature was that dealing with the very general case of business adoption
of the Internet and e-commerce. I had to discard most of this as offering little or no
value to my research goals. Studies could not be legitimately used as a basis to analyse

enablers for trading partner engagement to elOSs when they failed to specify the type of
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e-commerce being attempted. Respondents to surveys that failed to make this clear in
the questions, for example, could have been referring to relatively simple forms such as
getting connected to the Internet, building a company information website, or making
occasional business purchases from other websites using a credit card. On the other
hand they could have been referring to the much more substantial undertaking of
implementing interorganisational systems to conduct integrated e-commerce processes
with trading partners. For the most part, however, empirical e-commerce studies made
no such distinctions in their questions, data collection or analysis. Using the research
was problematic because adoption factors are not necessarily interchangeable between
these scenarios. Stansfield & Grant (2003), for example, established that interest and
usage of Internet technology by businesses cannot be taken to imply a transition to full
blown electronic commerce. Similarly, Mehrtens, Cragg & Mills (2001) found
significant differences between the model for EDI adoption developed by lacovou,
Benbasat & Dexter (1995) and a model that worked for general Internet adoption.
External pressures came from different sources in each case, and factors such as

organisational size and financial resources only came into play in the former scenario.

Most of the empirical literature employed surveys to explore adoption factors for e-
commerce [0Ss. Beginning with the earliest studies in the 1990s, scholars have sought
to shed light on drivers, inhibitors, motivators and other considerations. In the following

paragraphs I give six examples of survey based studies and their findings.

An early example is Saunders & Clark (1992), who found cost to be an important factor
in inhibiting EDI adoption but that perceived benefits, trust and dependency between
trading partners do not significantly affect the intention to adopt EDIL.

Grover (1993) captured a list of variables involved in the adoption of innovations and
then conducted a survey to test their significance in the adoption of interorganisational
systems targeting customer organisations. He concluded that adoption was strongly
dependent on the degree of top management support; if organisational members
perceive a system as compatible with their value system, experience and technological
prowess they tend to adopt; if systems are perceived as complex, organisations are less
likely to adopt; organisations are more likely to adopt if management was aggressive
and more willing to take risks; size of organisation and sophistication of its IS

infrastructure are good predictors for adoption.
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A survey conducted a few years later by Drury & Farhoomand (1996) compared
organisations in various stages of adoption of EDI and found non-adopters tend to
overemphasise standards and to underestimate costs compared to adopters, but the
principal barrier to adoption was management attitude. They argued that adoption could
be accelerated if systems plans were linked to corporate strategy and supported by top
management, steps were taken to encourage early user involvement in planning and
implementation, a diagnosis was conducted to determine levels of user resistance, and
additional educational and internal communication strategies were employed to

disseminate knowledge about EDI to users.

Premkumar, Ramamurthy & Crum (1997) surveyed 181 firms to test potential
determinants of EDI adoption in the transportation sector. They found that the most
important factors were size of the firm, competitive pressure, customer support and top

management support.

Chau (2001a) surveyed determinants of small business adoption in 627 small businesses
and found that they did not consider EDI to be something that delivered major strategic
benefits or competitive advantages and had an unbalanced view of direct and indirect
benefits, focussing much more on the immediate short term benefits in assessing the
technology. Prior experience of EDI and the perceived level of support from the vendor
were also found to be important determinants. In another survey of 460 non-EDI
adopters, Chau (2001b) found the three most significant inhibitors all related to the
degree of organisational readiness, and that actual and perceived “ability to adopt” is
more important than “benefits of adoption” as a factor. He concluded that lack of
knowledge, skills and organisational resources are overarching reasons why small

business is not adopting EDI.

Finally, Power (2004) surveyed 553 Australian organisations in the fast moving
consumer goods (FMCGQG) sector to examine the relationship between human resource
management practices and their adoption of B2B technologies. He argued that there
was a link between effective management of human resources and -effective
implementation of B2B e-commerce enabling technologies. Implications for managers
included not focusing exclusively on the capability of technologies and paying more

attention to human capabilities, and making specific efforts to engage and involve
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employees more comprehensively—going beyond user training to make them active

participants in the organisational learning process.

Each of these survey based approaches contributed more adoption factors to a list that
kept getting longer. Just in the few examples above adoption factors included: cost, top
management support, organisational compatibility, risk-taking in management, size of
firm, sophistication of IS infrastructure, understanding role of standards, realistic cost
estimates, management attitude, linking plans to corporate strategy; early user
involvement, user resistance, education and internal communication strategies,
competitive pressure, customer support, perceived benefits, perceived competitive
advantage, prior experience of EDI, perceived support from the vendor, organisational
readiness, knowledge and skill levels, organisational resources, effective management
of human resources. To me this was confusing, and it did nothing to help refine my

understanding of what was most important when engaging trading partners.

The typical approach in empirical research has been to isolate and test one or more
organisational characteristics as independent variables against adoption, but this appears
to be ill suited to the hundreds of variables involved in the deployment of
interorganisational systems. Also typical is focussing on only one person/job role in a
survey (e.g. Chau 2001a; Chau 2001b; Grover 1993). This is a significant limitation
when successful interorganisational systems implementations must necessarily factor a
great many stakeholder types (Premkumar, Ramamurthy & Nilakanta 1994). These
limitations are acknowledged by many researchers and underscore a need to pursue a
deeper understanding that can more comprehensively account for economic,
organisational and social factors. Swatman & Swatman (1991), for example, pointed
out that organisational, managerial and strategic areas are important and that it is a

mistake to look at implementations as a technical problem.

Moving on from surveys, case studies seemed to offer a way to dig deeper into systems
and the processes of engagement. Many scholars have employed case study methods,
sometimes in conjunction with surveys, to try to build a deeper understanding of
adoption factors and the nature of eIOS systems. In the following paragraphs I describe

eight examples and their findings.
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The earliest one I reviewed was that of Reich & Benbasat (1990), who conducted case
studies on eleven interorganisational systems where the targeted trading partners were
customers, and used the data to examine factors discriminating between high and low
adoption of the systems after several years. They found that low quality pilot tests, low
customer awareness of the need to change, the absence of a champion and poor support

for the sales force act as inhibitors of long term adoption and penetration.

Swatman & Swatman (1991) reflected at length on the nature of EDI systems and
posited that the real benefits were often qualitative, in areas such as better inventory
control and improved trading partner relationships. They argued that much more focus
should be placed on organisational, managerial and strategic issues involved in
implementing EDI. They highlighted trading partner pressure, contractual arrangements
that clearly define liability and accountability, the involvement of top management,
integration of information received from external sources with existing organisational
systems and practices, and progressive phasing of EDI into the organisation, as factors

that can positively influence adoption.

lacovou, Benbasat & Dexter (1995) tested EDI adoption factors against seven case
studies of small businesses that had been asked to adopt EDI. They found that the
strongest explanatory variable was external pressure from EDI initiators, that there was
a strong link between trading partner dependency and adoption, that a moderately
positive relationship existed between perceived benefits and adoption, and that the
relationship between organisational readiness and adoption was weak. Going further
than most scholars in turning their investigations into strategy recommendations for
practitioners, lacovou, Benbasat & Dexter (1995) recommended developing a plan from
the beginning that covered adoption by small trading partners, and making individual
assessments of each partner's EDI preparedness level. They also recommended
influence strategies, including promotional efforts, financial and technological
assistance to partners with low organisational readiness, and coercive tactics. They
noted that the level of organisational impact was related to integration between EDI and
other systems, and argued that coercive tactics should be avoided because they could
compromise the level of cooperation and trust in trading relationships. The rationale for
this was that threats will result in non-integrated systems with low impact for the

unprepared, coerced and unmotivated adopters. Raymond & Bergeron (1996) drew
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similar conclusions about coercion, finding that quality of the organisational context
(support, implementation process and control procedures) was most critical to releasing
the benefits from EDI, and that this quality was higher when small firms implemented
EDI voluntarily instead of having it imposed upon them. The level of integration of
elOSs was also looked at by Kettinger & Hackbarth (2004), who found that a firm's
capacity to perceive e-commerce networking benefits had the strongest influence on the

degree of integration undertaken.

Clark & Stoddard (1996) used four case studies and a survey in the US grocery retail
sector to show that both process innovation and technological innovation go hand in
hand for successful EDI implementations. They found that the largest payoffs for both
retailers and manufacturers were produced when process and technological innovation
were combined. They concluded that the combined approach is necessary to achieve
dramatic performance improvements both within organisations and for their channel

partners.

Li & Williams (1999) used six case studies and a telephone survey to illustrate how the
development of interfirm systems in the electronics industry facilitated new interfirm
collaboration in previously unforeseen areas. They identified three layers of barriers to
interfirm networking: operational barriers centring on technical problems and resultant
lack of trust, barriers to sharing sensitive information, and barriers formed by
differences between firms and the need to develop common knowledge in terms of

aims, culture, structure, procedures, languages, accountabilities and timetables.

Allen, Colligan, Finnie & Kern (2000) conducted a qualitative case study of an elOS in
the UK motor vehicle leasing and repair industry. From a review of the literature they
first identified factors impinging on the success or failure of IOSs. They then examined
each of these in the context of the system and concluded that the system initiator should
adjust its strategy to refocus on managing the 'soft' (non technical) aspects of managing
the community. They used the results to argue that non-technical social and political

factors are much more important than technical factors.

Wong & Turner (2001) used a survey of 41 businesses and semi-structured interviews
with six of these in an attempt to build in-depth insights into the complex human,

technical, organisational and contextual factors that influenced the adoption and
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utilisation of B2B e-commerce. Most interestingly, they recognised that initial adoption
did not necessarily mean continued utilisation, and attempted to analyse the key drivers
for adoption and utilisation separately, something not attempted in other research
reviewed. They key adoption drivers they identified included the desire to move with
the times or stay ahead, business needs such as the need to update old technology or the
need to improve management practices to accommodate company growth, internal
champions for the technology, potential benefits of e-commerce, pressure from business
partners, and bank moves to conduct business electronically. Drivers of continued
utilisation were considered separately and included the need to obtain up-to-date
information, proven benefits of e-commerce, customer demands, increased reliance on
technology to accommodate Australia’s new goods and services tax, wider usage of e-
commerce by other companies in their industry, and penalties imposed by banks for
non-electronic transactions. They concluded that the most important drivers of both
adoption and utilisation came from the external business environment, such as business

partner encouragement, financial institution activities and competitive pressures.

Lastly, Scupola (2002) used case studies to explore the problems and benefits
encountered by Italian businesses when adopting B2B e-commerce. A strong finding
was that chance was the most important factor, with adoption and initial discovery
driven by acquaintance, interest and random exploration of Internet technologies.
Chance was a stronger factor than strategic necessity and strategic opportunity. Lack of
education and knowledge, and fear of putting a product portfolio on the Internet and the
risk of having it exposed to competitors, were found to be major barriers to the adoption
of business-to-business e-commerce. Unlike many other studies, cost <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>