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SUMMARY

Information technology (IT) post-adoption behaviors are often labeled as being path
dependent in nature. This label implies that history matters and that to fully
comprehend IT post-adoption behaviors one must pay attention to the post-adopter’s
past actions. Unfortunately, past information systems (IS) research has yielded few
insights to explain the role of history in such behaviors. In this regard, path dependency
theory (PDT) may provide a sound theoretical anchor to fill this gap in the literature.
PDT posits that history interplays with current and future behaviors because past
actions trigger self-reinforcing mechanisms that can lock-in post-adopters on certain
paths. PDT also suggests that mindful individuals may overcome lock-ins by initiating
deviation from existing paths. The aim of this thesis is thus to bring PDT to the
forefront in order to provide a sound rationale to the path dependent nature of IT post-
adoption behaviors at both the individual and organizational levels. In addition to PDT,
this thesis also draws insights from two other theories that also posit that history can
influence IT post-adoption behaviors: imprinting and structural inertia (SIT). This
dissertation comprises three articles. The first article aims to develop and empirically
test a model that integrates PDT with the push-pull-mooring migration model of IT
switching to explain how self-reinforcing mechanisms may increase users’ switching
costs and how mindful users may easily switch from one IT to another. The second
article aims to conduct a congruence case study that evaluates PDT, imprinting and SIT
to identify which of the three theories better explains why and how organizational IS
changes unfold over time. The third article aims to determine what is the IS discipline
domain of knowledge, what are the IS discipline research paradigms as well as how to
bridge the different IS research paradigms in order to foster the development of
indigenous theories in the IS discipline.



RESUME

Les comportements de post-adoption reliés aux technologies de 1’information (TT) sont
souvent dépeints comme étant assujettis a I’effet de sentier. Ce portrait sous-entend que
I’histoire est importante et que pour bien comprendre ces comportements il est essentiel
de tenir compte des actions passées des post-adopteurs. Malbeureusement, les
recherches antérieures en systéme d’information (SI) offrent peu de réponses pour
expliquer le role de I’histoire dans la post-adoption des TI. A cet effet, la théorie de
I’effet de sentier (TES) fournit un ancrage théorique solide qui permettrait de combler
cette importante lacune au sein de la littérature. La TES stipule que I’histoire intervient
dans les comportements actuels et futurs parce que des mécanismes d’auto-
renforcement déclenchés par des actions antérieures emprisonnent les post-adopteurs
sur certains sentiers. La TES suggere également que des individus avisés peuvent
surmonter ces emprisonnements en déviant des sentiers existants. L’objectif de cette
thése est donc de mettre de 1’avant la TES afin de fournir une explication cohérente de
I’effet de sentier sur ces comportements tant au niveau de I’individu que de
1’organisation. En plus d’étre ancrée sur la TES, cette thése repose également sur deux
autres théories stipulant que I’histoire peut influencer les comportements de post-
adoption reliés aux TI : I’imprinting et 1’inertie structurelle (SIT). Cette thése comprend
trois articles. Le premier article vise a développer et tester un modéle qui intégre la
TES au « push pull mooring migration model of IT switching » afin d’expliquer
comment les mécanismes d’auto-renforcement peuvent augmenter les colts de
substitution des utilisateurs et comment des utilisateurs avisés peuvent passer plus
facilement d’une TI a une autre. Le deuxiéme article vise & mener une étude de cas par
congruence qui compare la TES a deux autres théories : 1’imprinting et I’inertie
structurelle, afin de déterminer laquelle de ces trois théories explique le mieux pourquoi
et comment les changements SI au sein des organisations se déroulent au fil le temps.
Le troisiéme article vise a fournir une compréhension claire du domaine de
connaissances de la discipline SI, de ses paradigmes de recherche ainsi que des ponts
liants ces paradigmes les uns aux autres afin de favoriser le développement de théories
indigénes a la discipline SI.



INTRODUCTION

Information technology (IT) post-adoption behaviors are often labeled as being path
dependent in nature (Jasperson et al., 2005). In this regard, some authors have also
made the argument, crystalized in the catch phrase “history matters”, that one must pay
attention to the impact of past actions or events to fully comprehend IT post-adoption
behaviors (Kim, 2009). Unfortunately, despite evidence that suggests that history
influences IT post-adoption behaviors at both the individual (Kim, 2009; Polites and
Karahana, 2012) and organizational level (van Oosterhout et al. 2006), past information
systems (IS) research has yielded few insights to explain why and how history
influences IT post-adoption behaviors (Jasperson et al., 2005). As such, the objective
of this thesis is to attempt to fill this gap in the literature. To do so, this thesis brings to
the forefront the path dependency theory (PDT) as it provides a sound theoretical
rationale to the path dependent nature of IT post-adoption behaviors. PDT posits that
history interplays with current and future behaviors because of four self-reinforcing
mechanisms (i.e., complementarity, coordination, learning and adaptive expectation
effects), characterized by positive feedback loops, and tends to favor incumbent
behaviors to the detriment of newer ones (Arthur, 1989). Over time, this predisposition
is likely to lock-in individuals/organizations on certain post-adoption patterns that give
to history it’s meaning. In addition to PDT, this thesis draws insights from two other
theories that also posit that history can influence IT post-adoption behaviors:

imprinting theory and structural inertia theory (SIT).

This thesis comprises three articles. The objective of the first article is to develop and
empirically test a model that integrates PDT with the push-pull-mooring migration

model of IT switching to explain how self-reinforcing mechanisms may increase users’



switching costs and how mindful users may more easily switch from one IT to another.
The objective of the second article is to conduct a congruence case study that evaluates
PDT, imprinting and SIT in order to identify which of the three theories better explains
why and how organizational IS changes unfold over time. The objective of the third
article is to provide a clear understanding of the IS discipline’s domain of knowledge,
research paradigms and theoretical bridges that can be used to adapt and integrate
diverse knowledge in order to foster the development of indigenous theories in the IS
discipline. The paragraphs that follow detail each of these three articles as well as
highlighting how they are linked to one another.

The first article builds upon the idea that IT switching can be subject to the influence
of history. IT switching is defined as “users’ partial reduction or full termination in
usage of a specific technology product while substituting it with usage of an alternative
product that satisfies identical needs (Ye and Potter, 2011; p. 587)”. Past studies on this
specific post-adoption behavior have provided a sound framework to study IT user
switching (i.e., the push-pull-mooring (PPM) model of migration) and identified
switching costs as the dominant factor in explaining IT user switching. However, these
efforts have yielded little knowledge on the mechanisms that create these switching
costs or on how mindfulness, defined as a trait-like characteristic that reflects a user’s
openness to novelty, alertness to distinction, awareness to multiple alternatives and
presence in the moment (Butler and Gray, 2006; Thatcher, under review), may facilitate
IT user switching. Recognizing these two important theoretical shortcomings, the
objective of the first article is to develop and test a research model that extends the
current PPM model of IT switching with path dependency theory (PDT) tenets in order
to also take into account the mechanisms that create IT witching costs and the positive

effect that mindfulness may have on IT user switching.

To validate our research model we collected data from users of social network sites

(SNS) since, by being volitional, freely available, and having multiple equivalent



alternatives, SNS represent IT artifacts that comply with the underlying premises of
both migration theory and PDT. Participants were students of a Canadian university
enrolled in a compulsory undergraduate course in business administration. Partial least
square analyses, as implemented in WarpPLS, were then used to validate the
measurement and structural models of our study. Our results show that three of the four
self-reinforcing mechanisms proposed by PDT were positively related to IT user
switching costs (i.e., complementarity, learning and adaptive expectations effects),
which suggests that increasing returns may lock-in users on certain SNS. Our results

also indicate that user mindfulness was positively related to IT user switching costs.

Taken as a whole, this study contributes to the IT switching literature by showing that:
(1) PDT’s self-reinforcing mechanisms influence IT switching costs, and (2) user
mindfulness is a likely antecedent of IT switching costs. Methodologically, this article
provides several research measures to the IS discipline by being the first to clearly
define and operationalize the set of four self-reinforcing mechanisms identified by PDT
at the individual level. Lastly, from a practical perspective, this article helps IT users
better understand the impact of their past actions, the possible lock-ins that may ensue
from these actions, as well as the benefits of cultivating certain psychological
dispositions to allow them to more easily switch from one software application to the

next.

The second article focuses on the importance of history in the evolution of IS in
organizations and its constraining effect on conducting organizational IS changes.
Indeed, although most IS changes tend to initially provide benefits to organizations by
enabling them to become more effective and efficient, some IS changes can also may
later hinder organizational performance by becoming a barrier to future IS changes (Lu
and Ramamurthy, 2011). Hence, “history matters” and we need to understand why and
how organizational IS changes unfold over time. Within the IS literature, the

importance of history in the evolution of IS in organizations and its constraining effect



on conducting organizational IS change is most often conveyed via the concept of path
dependence. Unfortunately, this usage is more metaphorical than theoretical in nature,
devoiding path dependence of its meaning and making it easily confused with other
phenomena such as imprinting and structural inertia that convey very different
understandings of history and its influence in the evolution of IS in organizationé.
Indeed, path dependence implies that history interplays with current and future actions
because self-reinforcing mechanisms tend to favor incumbent organizational behaviors
to the detriment of newer ones (Arthur, 1989). In turn, imprinting entails that history
constrains current and future organizational behaviors because certain environmental
conditions (i.e., technological, economical, institutional, and key individuals) mold
organizations in a persistent manner during brief susceptible periods (Marquis and
Tilcsik, 2013). Finally, structural inertia theory (SIT) infers that history interferes with
present and future actions because reproducible structures, set up to ensure
organizational survival, create strong pressures against change that reveal the
constraining effect of history on ensuing organizational behaviors (Kelly and
Amburgey, 1991). Accordingly, these three conceptualizations direct our attention to
different phenomena (i.e., variables and processes) while the values embedded in their
underlying theories lead change agents to experience different problems of
organizational change as well as to take on different roles and initiate different

strategies to cope with these problems (Dunphy, 1996; Markus, 1983).

Hence, considering the three conceptualizations used in the IS literature to portray the
importance of history in the evolution of IS in organizations (i.e., path dependence,
imprinting, and structural inertia), as well as the need to understand why and how
organizational IS changes unfold over time, the objective of the second article is
twofold. First, we rely on Van de Ven and Poole’s (1995) typology for illustrating and
distinguishing change theories, and to clarify the concept of path dependence from to
similar conceptualizations, namely imprinting and structural inertia. Second, we

conduct a congruence case study to elucidate and compare the explanatory merits of



these three theories in order to identify which one better explains why and how

organizational IS changes unfold over time.

We selected a major university hospital located in Canada as our research case and its
information system that supports the management of patient information (i.e., the MPI
system) as our unit of analysis. Data was collected through interviews with active and
retired employees of the hospital, as well as by consulting the hospital’s annual reports.
To analyze the data, we first coded meaningful excerpts of the interview transcripts and
annual reports with the help of the ATLAS-ti 7 software. Then, four complementary
process data analysis strategies were used to organize and make sense of the data
collected: temporal bracketing, narrative, alternative template, and visual mapping.
Lastly, a pattern matching strategy was used to evaluate the level of congruence

between the tenets of each theory and our observations in the field.

Our results indicate that it would be i1l advised to use the concept of path dependence,
imprinting and structural inertia interchangeably since each of these concepts and their
respective underlying theories rely on a different combination of cycle, motor, unit and
mode of change to explain organizational IS change and the constraining effect of
history that often accompanies it. Our results also indicate that no single concept or
theory could account for the eight key IS changes identified in our study of the
evolution of the MPI system at the hospital and thus that the evolution of information
systems in organizations may be subject to multiple dynamics. In addition, our results
show that PDT is better suited to explain changes made to the functionalities of the
MPI system while SIT and imprinting theory best explain changes made to either the
interface, hardware and/or the architecture of the MPI. Hence, our results seem to
indicate that PDT better explains changes made to the deep structure of information
systems while SIT and imprinting theory better explain changes made to the surface
and physical structure of information systems. Furthermore, our results show that the

number of IS changes made to the MPI system tend to diminish over time and thus that



increases in organizational size and age will lead to greater inertia and thus change less
frequently since organizational resources become increasingly mobilized by the
accumulation of both institutionalization and standardization efforts. Finally, our
results indicate that organizational IS changes that follow a path dependent dynamic
can lead to positive outcomes and thus that the constraining effect of history on
organizational IS change may sometimes lead to positive outcomes. Overall, this study
reveals the different cycle, motor, unit and mode of change that give to history its
meaning and provides a sound theoretical and practical understanding of why and how

organizational IS changes unfold over time.

The third article builds upon the idea that IS indigenous theories are essential in shaping
the core of the IS discipline and/or key to the emergence/survival of the discipline
(Benbasat and Weber, 1996; Grover, 2013; Markus and Saunders, 2007; Weber, 2003).
However, despite the acknowledged significance that indigenous IS theories can shape
the identity and legitimacy of the IS discipline as well as make enduring contributions
to IS and other disciplines, to date, the discourse on theory and theory development
within the IS discipline has been extremely limited and offers few insights to IS
researchers as to how they may develop indigenous IS theories (Gregor 2006; Weber
2012). Indeed, IS research is predominantly anchored on theories from other disciplines
while much more has been written on theory testing than theory building within the IS
discipline (Weber, 2003). Hence, to attempt to fill these gaps in the litterature, the
objective of the third article is to answer the following three research questions : (1)
what is the IS discipline’s domain of knowledge? (2) what are the IS discipline research
paradigms? and (3) how to bridge the different IS research paradigms?. The answers to
our three research questions are accompanied by six key theory development guidelines
that can help IS researchers take advantage of the ideas put forth within this article (i.e.,
the IS discipline’s domain of knowledge, paradigms and bridges) to develop their own

IS indigenous theories. In addition, using insights from our previous theorizing efforts,



this study also provides two concrete examples as to how the set of six proposed

guidelines may be operationalized'in a single study.

In sum, by revealing the idiosyncrasies of indigenous theory development within the
IS discipline, this article contributes to the IS literature on theory and theory
development in three ways. First, by defining the IS discipline’s domain of knowledge,
this article helps IS researchers to identify pertinent phenomena of interest. Second, by
identifying four IS research paradigms, it helps IS researchers to identify the content,
development steps and evaluation criteria relevant for their particular theorizing efforts.
Third, by identifying IS bridges, it provides sound theories and methods to facilitate
the adaptation and integration of IS knowledge. This should also foster the
accumulation of knowledge in the IS discipline by providing a cohesive view of
different but related IS research endeavors. Lastly, by providing six clear guidelines
and two concrete examples of how they can be operationalized in a single study, this
article provides much needed guidance to IS researchers who wish to develop their own

IS indigenous theories.

The three articles of the thesis are linked by our desire to theorize the influence of
history on IT post-adoption behaviors. The first two articles provide theory-building
findings, which are key to achieving this objective. The first article relies upon PDT
tenets to assess the impact of history on IT user switching. The second article relies on
PDT, imprinting theory and SIT to assess the impact of history on the evolution of IS
in organizations and its constraining effect on conducting organizational IS changes.
Hence, both articles are highly complementary as they provide insights on our
phenomenon of interest from two different levels of analysis. The third article provides
the canvas we used to frame our theoretical efforts in the first two articles. Indeed, it is
by following the guidelines of the third article that we were able to develop an
appropriate research design for both the first and second article of this thesis. The use



of these guidelines were essential since our IS indigenous theorizing efforts were

anchored on theories borrowed from other disciplines.



CHAPTER 1

UNDERSTANDING THE ANTECEDENTS AND IMPACT OF INCUMBENT
SYSTEM LOCK-IN ON IT SWITCHING BEHAVIOR: A PATH DEPENDENCY
PERSPECTIVE

1.1 Introduction

The increasing competition in the software application market over the last decade has
yielded a wide range of competing yet similar software alternatives which information
technology (IT) users can chose from to support their needs (Ye and Potter, 2011).
Indeed, IT users now have a multitude of options to choose from when selecting a Web
browser (e.g., Internet Explorer, Firefox, Chrome), a music media player (e.g., iTunes,
VLC, Windows Media), an office productivity application (e.g., Microsoft Office,
Open Office, Google docs), a social network site (e.g., Facebook, My Space,
Instagram) or any other type of software application they may desire. The
hypercompetitive software application market has also made it easy for IT users to
switch from one software application to another as product/service alternatives are only
a click away (Bhattacherjee et al., 2012; Ye and Potter, 2011). Microsoft’s market
share losses in the Web browser market best exemplifies this situation. Indeed,
Microsoft’s Internet Explorer market share dropped from more than 90 percent in 2004
to less than 60 percent in 2010 while the market shares of alternative browsers such as
Mozilla Firefox and Google Chrome increased significantly during that same period

(Net Applications, 2011).
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Significant changes in software market shares such as those witnessed in the Web
browser market, as well as researchers’ interest in this particular form of post-adoption
IT behavior have recently spurred the development of a new and promising research
stream focused specifically on IT switching (Bhattacherjee and Park, 2014;
Bhattacherjee et al., 2012; Ye and Potter, 2011; Zhang et al., 2009). IT switching is
defined as “users’ partial reduction or full termination in usage of a specific technology
product while substituting it with usage of an alternative product that satisfies identical
needs (Ye and Potter, 2011; p. 587)”. Two important conclusions can be drawn from
this nascent research stream. First, migration theory from human geography is a
valuable lens to study IT switching (Bhattacherjee and Park, 2014; Ye and Potter, 2011;
Zhang et al., 2009). Migration theory postulates that human migration is the result of
three competitive forces: (1) negative factors at the originating location that encourage
people to leave (i.e., push factors); (2) positive factors at the destination that attract
people (i.e., pull factors); and, (3) ‘intervening obstacles’ constraining such movement
(i.e., mooring factors) (Moon, 1995). Anchored on the push-pull-mooring migration
model, research on IT switching has found that: (1) push and pull factors are positively
related to switching intentions: (2) mooring effects are negatively related to switching
intentions; and 3) mooring effects moderate the main effects of push and pull factors
on switching intentions (Bhattacherjee and Park, 2014; Ye and Potter, 2011). Second,
IT switching costs is a dominant factor in explaining IT switching since, in addition to
negatively impacting switching intentions, it also negatively influences the positive
effects of enablers (Bhattacherjee and Park, 2014; Ye and Potter, 2011). Switching
costs can be defined as “the time, money, and psychological and physical effort
required to ensure compatibility between a new purchase and earlier investments (Ray

et al.,, 2012, p. 197)”.

Despite these important advances, studies on IT switching have provided little
knowledge on the mechanisms that actually create IT switching costs (for an exception,

see Ray et al., 2012). This is an important gap to fill since IT users need to know what
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these mechanisms are in order to minimize their negative effects. The first objective of
this research 1s thus to extend the push-pull-mooring migration model in the context of

IT switching by also taking into account the mechanisms that create IT switching costs.

Additionally, although migration theory asserts that there are both positive and
negative mooring factors and that intervening obstacles also include psychological
factors (Lee, 1966), the IT switching literature has focused on the IT switching costs
construct as the de facto mooring factor. This over reliance on IT switching costs had
the unexpected side effect of undermining our understanding of the psychological
factors that may help IT users, even in situations of lock in, to switch from one software
application to another. In this regard, mindfulness, defined as a trait-like characteristic
that reflects a user’s openness to novelty, alertness to distinction, awareness of multiple
alternatives and presence in the moment (Butler and Gray, 2006; Thatcher, Under
review), has been identified as a key psychological disposition that may entice an IT
user to think outside the box and to be more likely to explore new or alternative
solutions (Butler and Gray, 2006; Fichman, 2004). Unfortunately, to this day, the IT
switching literature has yet to consider this important factor. This is an important void
to fill since mindfulness can impact IT user behaviors. Indeed, mindfulness, which
represents a key disposition that can be primed and learned (Butler and Gray, 2006;
Langer, 1989; Thatcher, Under review), can help IT users switch from one software
application to another. The second objective of this research is thus to further extend
the push pull mooring migration model in the context of IT switching by also taking
into account mindfulness, a key positive and psychological mooring factor that may

facilitate IT user post-adoption switching.

We draw on path dependency theory to develop our model and hypotheses. Path
dependency theory (PDT) suggests that lock-ins are caused by four self-reinforcing
mechanisms: complementarity effects, coordination effects, learning effects, and

adaptive expectation effects (Arthur, 1989; Sydow et al.,, 2009). These four self-
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reinforcing mechanisms, each characterized by positive feedback loops, tend to favor
incumbent behaviors to the detriment of newer ones (Arthur, 1989), which, over time,
may lock-in individuals to certain behavioral patterns. Additionally, PDT has recently
been complemented by the notion of path creation, which postulates that actors can
initiate the development of a path, and hence overcome a lock-in, through mindful
deviations from known procedures and rules (Garud and Karnge, 2001). Our results
provide broad support for our model and hypotheses. We contribute to the IT switching
literature in two ways: (1) by demonstrating that the self-reinforcing mechanisms
identified by PDT influence IT switching costs, and (2) by showing that mindfulness
can play a significant role in facilitating IT switching. Methodologically, we also
propose important research measures to the IS discipline by being the first to clearly
define and operationalize PDT’s set of four self reinforcing mechanisms at the
individual level. From a practical perspective, this article helps IT users better
understand the impact of their current actions, the possible lock-ins that may ensue, as
well as the benefits of cultivating certain psychological dispositions to allow them to

more easily switch from one software application to the next.

The rest of the paper is structured as follows. First, in the theoretical background
section, we present the theoretical underpinnings of migration theory and explain why
it is an appropriate theoretical lens to study IT switching. This section also presents the
tenets of PDT, which provide a solid framework to understand the concepts of lock-in,
self-reinforcing mechanisms and mindfulness in an IT context. Second, we present our
research model and related hypotheses. Next, we present the sampling frame used for
data collection and describe the operationalization of the research variables. Then, in
the results section, we validate the measurement properties of the constructs and test
the proposed research model. The paper concludes with a discussion of our research

findings and directions for future research.
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1.2  Theoretical background

1.2.1 Migration theory as a theoretical lens to explain IT switching

Migration can be broadly defined as a “permanent or semi-permanent change of
residence (Lee, 1966)” which involves the “movement of a person (a migrant) between
two places for a certain period of times (Boyle, et al., 1998, p. 34)”. Although it is
generally recognized that migration should have a sense of permanence (Lee, 1996)
and that every act of migration involves an origin, a destination and a set of intervening
obstacles (Lee, 1966), there is no restriction on the voluntary or involuntary nature of

the act or the distance of the move.

The first attempt to theorize migration behaviors rests on the pioneering work of
Ravenstein (1885) who, based on data from the British Census of 1881, presented a set
of laws describing migration within the limits of the United Kingdom. The author
further validated his set of migration laws four years later with data from more than
twenty countries (Ravenstein, 1989). Subsequently, numerous migration studies, using
or challenging the innovative work of Ravenstein (1885, 1889), were conducted. These
studies focused, amongst other things, on demonstrating whether migration behaviors
were influenced by age, gender and education of the person as well as the distance
between the origin and destination (see Thomas (1938) for a complete memorandum
on migration differentials). Then, Lee (1966) synthesized all previous findings in the
field in a seminal paper entitled “A Theory of Migration”, which presents the key tenets
of migration theory (Bhattacherjee and Park, 2014). Lee (1966) recognized the
importance of two types of factors in explaining human migration: factors associated
with the area of origin, and factors associated with the area of destination. Factors

associated with the area of origin, labeled as “push” factors by Herberle (1938), are
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those that motivate people to leave an origin (Stimson and Minnery, 1998). They are
“factors at the origin that are assumed to have a negative influence on the quality of
life (Moon, 1995, p. 507)”. Conversely, factors associated with the area of destination,
labeled as “pull” factors by Herberle (1938), are those that draw prospective migrants
to the destination (Moon, 1995). They are “attributes of distant places that make them
appealing (Dorigo and Tobler, 1983, p. 1)”. In addition to recognizing the importance
of both “push” and “pull” factors in explaining human migration, Lee (1966) also
argued that their effects must be strong enough to overcome natural inertial forces and
other barriers (e.g., distance) that may discourage a migrant from moving. As such, the
author identified two additional types of factors, intervening obstacles and personal
factors, that may either facilitate or inhibit migration. Labeled as “mooring” factors by
Longino (1992), these refer to all personal, social, and cultural variables that may also
influence the decision to migrate or not (Bansal et al., 2005). Finally, Lee (1966) argued
that objective measures were best suited to investigate migration at the population level
while subjective measures, which capture an individual’s perception of objective
“push”, “pull” and “mooring” factors, were best suited to study migration decisions at
the individual level since individuals may perceive these factors differently due to their

unique personalities (Lee, 1966).

More recently, Moon (1995) combined “push”, “pull” and “mooring” factors to create
a push-pull-mooring (PPM) model of migration, which integrates within a simple
framework the key tenets of migration theory. Anchored on the similarities between
migrating and other type of switching behaviors, the PPM model has been used
extensively in marketing to study consumer switching. As noted, by Clark and Knapp
(1996; p. 3): “Just as individuals shop for consumer goods, potential migrants compare
the attributes of alternative locations and express those preferences by moving to the
location that best satisfies them”. Extensive research efforts on consumer switching
then led Bansal et al., (2005) to develop a unifying framework of consumer switching

behavior, which synthesized previous findings. This framework posits that all “push”,
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“pull” and “mooring” factors directly influence switching intention while “mooring”
factors also moderate the main effect of “push” and “pull” factors on switching
intention. In addition to validating the basic tenets of migration theory, results from
Bansal et al. (2005) demonstrate, by identifying the key push (i.e., dissatisfaction), pull
(i.e., alternative attractiveness) and mooring factors (i.e., switching costs), that mooring
factors are the dominant factors in explaining consumer switching, followed by “pull”

factors and then “push” factors.

Inspired by their colleagues in marketing, IS researchers have also used the PPM model
to investigate IT switching from the vantage point of many different technologies
including web browsers (Ye and Potter, 2011), social networking sites (SNS) (Chang
et al., 2014), email services (Kim et al., 2006) and cloud-computing (Bhattacherjee and
Park, 2014). In addition to validating the basic tenets of migration theory and
demonstrating that “mooring” factors play a predominant role in explaining IT
switching (Ye and Potter, 2011), results from these studies have also identified the key
push (i.e., dissatisfaction), pull (i.e., relative advantage) and mooring factors (i.e.,

switching costs) that explain post adoption IT switching.

1.2.2 Path dependency theory to frame lock-in, self-reinforcing mechanisms and
mindfulness

The explicit analysis of lock-in and subsequent theorization builds from the pioneering
work of David (1985) and his telling of the QWERTY story, which aimed to show that
“temporally remote events, including happenings dominated by chance elements rather
than systematic forces (p. 322)” may lead a certain technology to gain dominance over
its rival. Following the work of David (1985), Arthur (1989, 1994) developed the first
formal theory about the creation of lock in, which he labeled Path Dependency theory



16

(PDT), and identified “increasing returns” or “positive feedbacks”, whether in terms of
a utility calculus or in terms of emotional reactions, cognitive biases, and political
processes, as the major underlying cause of lock-in (Sydow et al., 2009). As such,
according to PDT, lock-in may be of a predominantly cognitive, normative, or even
resource-based nature (Giddens, 1984; Sydow et al., 2009). In turn, “increasing
returns” or “positive feedbacks” refer to the notion of self-reinforcement (Sydow et al.,
2009), which is at the heart of PDT (Saxenian, 1999; Sydow et al., 2012). Self-
reinforcement is a property of certain phenomena where processes are repetitively
pursued to reap incrementally increasing returns. Hence, an individual aiming to reap
increasing benefits from a particular self-reinforced path tends to become locked-in
over time due to the high switching costs that would be implied by deviating from that
path. Conversely, a pattern of actions characterized by decreasing returns would fail,
over time, to lock-in an individual since one would not lose any benefits if one decided

to deviate from that path.

Within the PDT literature, several attempts have been made to identify and categorize
the different causes or logics behind self-reinforced phenomena (Dobusch and
Kapeller, 2013). For example, Beyer (2010) identified seven different mechanisms
capable of producing path dependence while Dobusch and SchuBller (2012) proposed a
list of “typical” positive feedback mechanisms that operate at and between different
levels of analysis. However, to date, Sydow et al’s (2009) framework has received the
most attention (Dobusch and Kapeller, 2013). This framework highlights four
mechanisms with different self-reinforcing logic that are likely to contribute to the
development of organizational path dependence: complementarity effects,
coordination effects, learning effects, and adaptive expectation effects (Sydow et al.,

2009).

Complementarity effects lie in the synergy resulting from the interaction of two or more

separate but interrelated resources, rules, or practices (Schreyégg and Sydow, 2011;
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Sydow et al., 2009). More precisely, the advantage of combining interrelated elements
is that the benefits of the combination is greater then the sum of all elements alone
(Schrey6gg and Sydow, 2011; Sydow et al., 2009). As such, certain resources, rules or
practices tend to be constantly combined together in order to reap greater benefits. As
a result, certain combination patterns become predominant, which in turn slowly create
a lock-in (Schreydgg and Sydow, 2011; Sydow et al., 2009). This self-reinforcing logic
is often found in economies of scope, “where the cost of producing and selling (or
buying) two or more goods or services together is lower than the cost of producing and
selling (or buying) them separately (Sydow et al., 2009, p. 700)”. Furthermore, it is
also at the heart of indirect network externalities often found in certain product markets

or regional clusters (Dobusch and SchuBller, 2012).

Coordination effects build on the benefits of rule-guided behavior. That is, the more
actors adopt and apply a specific organizational rule or routine, the more efficient the
interaction among these actors will be. Indeed, when the behavior of actors is rule
guided, it becomes easier to anticipate reactions and facilitate interactions, which in
turn significantly reduce coordination costs' (Schreyégg and Sydow, 2011; Sydow et
al., 2009). Hence coordination effects are found in economies of scale where increasing
the number of participants results in decreased (coordination) costs per unit. As such,
the attractiveness of adopting these rules or routines increases as the number of actors
following these very same rules increases, creating the reinforcing nature of
coordination effects (Schrey6gg and Sydow, 2011; Sydow et al.,, 2009). The
coordination self-reinforcing logic is also at the heart of direct network externalities or
installed base advantages that favor certain products or regional clusters over their

competitive alternatives (Dobusch and SchuBler, 2012). A classic example of

! Based on Malone and Crowston’s (1994) definitoin of coordination, we define coordination costs as
the costs tied to managing the dependencies between activities
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coordination effects is the decision regarding right-hand versus left-hand traffic, which
became fixed due to the obvious benefits of following it (e.g., less accidents, faster

commutes) (Sydow et al., 2009).

Learning effects stem from the fact that the more often an operation is performed, the
more efficiency will be gained in subsequent iterations (Sydow et al., 2009). For
instance, by performing an operation repetitively, an actor will perform the operation
faster, more reliably and with fewer errors, thus decreasing the average cost per unit of
output (Jonhston et al., 2003). As such, certain solutions become more attractive than
others because of accumulated skills and decreasing costs. In addition, departing from
this particular solution becomes less attractive as it will require new learning that will

increase costs (Sydow et al., 2009).

Adaptive expectation effects relate to the interactive building of preferences across
actors (Schrey6gg and Sydow, 2011; Sydow et al., 2009). More precisely, adaptive
expectation emerges because individual preferences are not fixed, but rather assumed
to vary in accordance with the expectations of others (Schreyégg and Sydow, 2011;
Sydow et al., 2009). A classic example of this mechanism is the need for social
belonging and the desire to end up on the winning side (Schreyogg and Sydow, 2011;
Sydow et al., 2009). As explained by Sydow et al., (2009) “The more people are
expected to prefer a particular product or service (and not another), the more attractive
that product or service becomes (Leibenstein, 1950). Since actors are often uncertain
about the right choice, they feel rewarded by the fact that others are likely to prefer the
same (p. 700)”. As such, a self-reinforcing dynamic is created, which entices the
emergence of a dominant solution (Schrey6gg and Sydow, 2011; Sydow et al., 2009).
The adaptive expectation self-reinforcing logic, which often explains the occurrence of
self-fulfilling prophecies regarding a product’s success (Dobusch and SchuBller, 2012),

is also at the heart of phenomena such as herd behaviors and informational cascades.
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As such, Sydow et al’s (2009) framework governs a wide range of self-reinforced
phenomena that have been deemed influential on organizational behaviors (e.g., direct
and indirect network effects/externalities, dynamic capability development, and certain
types of strategic co evolution) and distinguishes them based on four particular self-
reinforcing logic (i.e., complementarity effects, coordination effects, learning effects,
and adaptive expectation). Although the four self-reinforcing logic proposed by Sydow
et al. (2009) were intended to explain various self reinforced phenomena that affect the
behaviors of organizations and their subunits, a literature review on the behaviors of IT

users suggests that they are also likely to operate at the IT user level (see Table 1.1).
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Recently, PDT has been complemented by the notion of path creation, which
recognizes the agency of actors in the constitution of a path (Garud and Karnge, 2001).
Indeed, contrary to the basic tenets of PDT, which posits that only external shocks lead
to deviation from existing lock ins, path creation stipulates that mindful actors can
deviate from a path due to their ability to create or exercise option, even though they
may not be proficient enough to initiate or control the deviation entirely (Garud and
Karnge, 2001). Specifically, actors may intentionally deviate from an existing lock-in
situation by being fully aware that they may be creating inefficiencies in the short term
but that such steps are required to create new futures. Furthermore, rather than “errors”
and “mistakes”, advocates of the path creation perspective use terms such as
“experimentation” and “exploration” wherein any action deviates from the established
pattern (Garud and Karnee, 2001). As March (1971) suggests, we may need a
“technology of foolishness” in order to make advances with technologies. Hence by
bringing into play not only the social and institutional processes that are at play in path
dependence, but also the socio-cognitive processes of enactment that are involved in
the creation of new states (Garud and Kamege, 2001; Garud and Rappa, 1994), the
notion of path creation provides a way of understanding how mindful actors may
escape lock-in (Garud and Karnee, 2001; Garud et al., 2010; Sydow et al., 2009; Sydow
etal., 2012).

To conclude, it is important to note, as for the case of the QWERTY story, that lock-
ins are not always undesirable (Schrey6gg and Sydow, 2010; 2011; Vergne and
Durand, 2011). Instead, it is their efficiency or lack thereof that will make them
desirable or not. Indeed, an individual locked-in into an efficient pattern should
embrace the phenomenon since he is likely to derive significant benefits from that path
(Schreyogg and Sydow, 2010; Vergne and Durand, 2011). In contrast, an individual
constrained by an inefficient lock-in would do well to attempt to move away from this
path since accrued benefits are highly unlikely (Schrey6gg and Sydow, 2010; Vergne

and Durand, 2011). Thus, a lock-in only becomes undesirable when an individual is
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confronted with a new, more efficient alternative or when changed internal or external
circumstances call for a new solution. As such, establishing the desirability of a lock-
in always implies a base of reference, a comparison with another standard (Sydow et
al., 2009). It is thus at this specific point in time that a lock-in will become manifest
since the desire to move away from a certain path will only emerge in the face of

inefficiencies made evident by certain comparisons.

1.3  Research model and hypotheses

IT switching is analogous to the process of human migration since IT users, just like
migrants, are subject to three key forces: (1) negative factors related to their incumbent
application software that encourage them to leave (i.e., push factors), (2) positive
factors tied to alternative application software that attract them (i.e., pull factors), and
(3) ‘intervening obstacles’ that may either impede or facilitate their move (i.e. mooring
factors) (Bhattacherjee and Park, 2014; Moon, 1995; Ye and Potter, 2012). For
instance, IT users may switch because they are dissatisfied with their current
application software (i.e., push factor) or because another alternative application
software is superior in some ways (i.e., pull factor). Also, IT users may not universally
switch from one application software to another due to specific inhibiting or facilitating

conditions such as switching costs (i.e., mooring factor).

While migration theory and the PPM model propose a solid framework for the study

of IT switching, they do not specify which push, pull, or mooring factors are salient to
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application software switching. Indeed, migration theory asserts that specific push,
pull, and mooring factors must be elicited from the context under study since each
decision to migrate is unique (Lee, 1966). In the context of our study, IT switching may
be seen as a combination of discontinuing the use of an incumbent application software
(a post-adoptive behavior) and adopting an alternative software (an adoptive behavior)
(Bhattacherjee and Park, 2014). Indeed, IT switching push factors are similar to the
forces that drive IT continuance while pull factors are akin to the forces that motivate
IT acceptance (Bhattacherjee and Park, 2014). As such, the use of migration theory to
study IT switching may serve as a theoretical bridge that links IT adoption and post-
adoption research, which have traditionally been studied separately in the IS literature
(Bhattacherjee and Park, 2014). Based on this premise, we rely on the IT acceptance
and continuance literatures to identify the salient push and pull factors of our model.
Specifically, from the IT continuance literature we identify dissatisfaction with the
incumbent application software as the most salient push factor, while the study of the
acceptance literature enables us to identify the relative advantage of alternative
application software as the most salient pull factor. In addition, we rely on the IT
switching literature and PDT to identify switching costs and IT mindfulness as the most
salient mooring factors. Lastly, based on the tenets of PDT, we identify four key self-
reinforcing mechanisms that influence IT switching costs: complementarity effects,
coordination effects, learning effects and adaptive expectation effects. Our overall
research model is illustrated in Figure 1.1. The following paragraphs detail each of the

research hypotheses.
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2.4

1.3.1 Self-reinforcing mechanisms: the creation of application software switching
costs

1.3.1.1 The reinforcing effect of complementarity

As mentioned above, complementarity effects stem from the synergies resulting from
the interaction of two or more separate but interrelated resources, rules, or practices
(Sydow et al., 2009). According to PDT, synergies increase switching cost and can lead
to a lock-in since it becomes even more attractive to reap the incrementally increasing
benefits resulting from these synergies than the costs caused by the misfit that may
ensue when deviating from this optimal pattern of complementarity (Sydow et al.,
2009). For example, complementarity effects are clearly noticeable in the
telecommunication industry where companies tend to bundle their services (e.g., TV,
internet access, fixed and mobile telephony) into a single package to increase switching
costs and lock-in customers (Henten and Godoe, 2010). This approach, which is often
labeled “multi-play” as it rests on a combination of products/services where the benefits
of the combination are greater than the sum of all elements alone, tends to lock-in
customers because deviating from such a bundle' would imply losing important
“positive feedbacks”, whether in terms of convenience, enhanced utility or lower prices

(Henten and Godoe, 2010).

In the particular context of IS, complementarity or synergy effects resulting from
complementary application software are known to increase switching costs and create
lock-ins. For example, Microsoft successfully used complementarity effects to drive
out the competition and lock-in consumers with its productivity suite: Office. Indeed,
when Microsoft first introduced Office, which combines, amongst other software

applications, a word processor, a spreadsheet and a presentation program into a single
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package, most of its competitors only offered these software applications separately.
Users realizing that they could reap substantial benefits by purchasing these programs
as a package from a single source rapidly adopted Microsoft Office. However, these
very same users also became locked-in since switching to an alternative product would

imply important switching costs.

The synergy effects resulting from the complementarity between operating system and
application software are also known to increase switching costs and create lock-ins.
For example, the current war between Google and Apple to encourage programmers to
develop apps for their Android or mobile iOS operating systems indicates the strong
impact of indirect network effects on switching costs and lock-in. Indeed, realizing that
their mobile operating systems are fairly similar to one another, both companies
adopted a strategy that consisted of increasing the number of complementary apps to
lock-in users on their respective mobile operating systems. However, by being able to
augment its offering through better apps, Apple ended up wining the battle of indirect
network effects by significantly increasing switching costs and thus locking-in an

important amount of users on its mobile 10S operating system (Linde et al., 2012).

Finally, the synergy effects resulting from the complementarity between hardware,
operating system and application software are also known to increase switching costs
and create lock-ins. Nintendo’s dominance of the U.S. video game market in the early
nineties is an example of such complementarity effects (Pae and Hyun, 2002). Indeed,
spurred by the synergies resulting form the availability of a wide range of game
cartridges for its game console and operating system (i.e., indirect network
externalities), Nintendo dominated the market due to the increasing benefits its users
could derive from owning its console and the important switching costs that would
ensue if they were to switch to another product (Pae and Hyun, 2002). The introduction
of the Macintosh computer is another example that demonstrates that complementarity

effects are essential to increase switching costs and eventually lock-in users on a
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platform (Pae and Hyun, 2002). Indeed, the dearth of compatible application software
for the Macintosh computer and its operating system upon its introduction, combined
with the slow progression of these software following its launch, nearly prevented the
establishment of the Macintosh as a viable platform since its users couldn’t reap
substantial benefits from its use (Pae and Hyun, 2002). It was only when Apple and its
application development partners were able to offer a significant number of
complementary applications that the Macintosh computer became a viable platform
that could eventually lock-in users due to high switching costs (Pae and Hyun, 2002).
The above arguments lead to the first hypothesis:

Hypothesis 1: Incumbent application software complementarity effects
positively impact a user’s switching costs

1.3.1.2 The reinforcing effect of coordination

Coordination effects accrue when increasing the number of participants increases the
benefits of each participant. According to PDT, coordination effects create switching
costs and lock-in because it becomes more attractive for an individual to follow a
certain path as the number of other individuals who also follow it increases. For
instance, the benefits that a consumer derives from purchasing a fax machine depend
on the number of other consumers that have made the same purchase. Hence, as more

consumers own a fax machine, its utilitarian value increases, which tends to lock-in fax
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users on this particular product since switching to an alternative would imply losing
access to an important installed base. Katz and Shapiro (1985, 1986) label this

phenomenon “direct network externalities”.

In the particular context of IS, coordination effects can increase switching costs and
lock users into a particular application software. For example, the benefits that a user
derives from a social network site depend on the number of other users who have also
joined the same social network site (Lin and Lu, 2011). As such, a user becomes
locked-in to a certain social network site because switching to another social network
site would mean losing the benefits accruing from the connections already established
with other users. Although evident for communication application software, Gandal
(1994) showed that other types of application software, such as spreadsheets, are also
subject to coordination effects. Indeed, according to the same author, most application
software are subject to direct network extemnalities because users want to transfer files
amongst themselves. Hence, the value of a specific software application increases as
the number of its users also increases because they have access to a wider installed base

with whom to transfer files. The above arguments lead to the second hypothesis:

Hypothesis 2: Incumbent application software coordination effects
positively impact a user’s switching costs
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1.3.1.3 The reinforcing effect of learning

As mentioned above, learning effects rest on the efficiency gained when the same
operation is performed repetitively. According to PDT, these gains create switching
costs and a lock-in because sticking with a chosen solution promises continued returns
due to the accumulation of skills (Sydow et al., 2009). According to the power law of
practice, two explanations justify this self-reinforcing logic. First, when an operation
is repeated, less efficient methods of accomplishing the same operation are abandoned
in favor of more efficient methods as more efficient methods are discovered (Johnson
et al., 2003). For instance, on a first visit to a new supermarket, some learning takes
place (i.e., the aisle location of some product classes, the shelf location of some various
brands and the choice of a preferred shopping pattern). This knowledge of the layout
of the physical store, which increases with subsequent visits, makes the supermarket
more attractive relative to competitive stores and eventually locks-in the individual due
to his high level of shopping efficiency. Second, when an operation is repeated, an
individual focuses more on the input and output of the operation rather than on the
methods used to perform the operation (Johnson et al., 2003). For instance, while going
to a new supermarket for the first time represents an infinite number of small operations
(e.g., finding a parking space, getting a cart, finding key products, payment), through
repetition, an individual will memorize these multiple small operations as a single high-
order operation: grocery shopping. Hence, an individual will become more efficient in
his/her shopping experience since he/she will be able to integrate grocery shopping
more efficiently in his/her weekly shopping routine. As such, multiple visits to a new
supermarket makes the supermarket more attractive relative to competition and

eventually locks-in the individual due to efficiency gains.

In the particular context of IS, learning effects can increase switching costs and lock-

in users onto a particular application software. For instance, a user will become,
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through time, much more efficient for searching within a favorite website because
he/she will have learned the layout of the site (Johnson et al., 2003). As such, due to
the lower cognitive effort required to navigate within the website, the user will become
locked-in and use this particular site rather than alternative websites (Johnson et al.,
2003). Shapiro and Varian (1999) have shown that these learning effects can also lock-
in users in to other types of application software. Indeed, the authors highlight that the
experience gained with a particular word processor increases the cost of switching to
another, which explains, for example, certain users’ slow conversion from WordPerfect

to Word. The above arguments lead to the third hypothesis:

Hypothesis 3: Incumbent application software learning effects positively
impact a user’s switching costs

1.3.1.4 The reinforcing effect of adaptive expectation

Adaptive expectation effects rest on the interactive building of an individual’s
preferences and the general desire to end-up on the “winning side”. According to PDT,
two reasons explain why adaptive expectation effects increase switching costs and can
create a lock-in. First, the more people are expected to prefer a particular product, the
more attractive that product becomes. Second, people uncertain about the right choice
feel rewarded by the fact that others are likely to prefer the same product (Sydow et al.,
2009).
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One of the best examples of adaptive expectations in the IS context is the emergence
and popularity of the iPhone. Indeed, when Apple first introduced the iPhone in 2007,
it instantly became one of the most-talked about consumer products ever. Every
newspaper and magazine wrote about it while consumer interest rose exponentially.
Consequently, as the iPhone became more attractive, consumers tended to follow the
choice of others since they felt rewarded by the fact that it was better and cooler to have
a new iPhone. As more consumers bought a new iPhone, more future consumers got
interested in the device and eventually bought it, which in turn further increased the
attractiveness of the iPhone and the satisficing benefits of iPhone users. Consequently,
Apple’s sales grew exponentially during several years to a point where, in 2012, despite
the fact that the iPhone was inferior to other smartphones in terms of battery life,
hardware and price, it accounted for 25 percent of the entire Smartphone market
(appleinsider.com, 2012). In addition, evidence from the IS literature suggests that this
self reinforcing logic is also at play in the application software market. For instance,
Sun (2013) demonstrated that this logic, which is at the heart of herd behavior,
influences the adoption patterns of wiki application software. The above arguments

lead to the third hypothesis:

Hypothesis 4: Incumbent application software adaptive expectation
effects positively impact a user’s switching costs
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1.3.2 Push Factors: the impact of dissatisfaction on user switching Intention

An IT user’s satisfaction or dissatisfaction with an incumbent system is based on
his/her direct, first-hand experience with using the system (Bhattacherjee et al., 2012)
and can be defined as “the summary psychological state resulting when the emotion
surrounding disconfirmed expectations is coupled with the customer's prior feelings
about the consumption experience (Oliver, 1981, p. 29)”. In post-adoption studies,
especially those based on the expectation disconfirmation model (EDM), satisfaction
is found to be positively associated with IT continuance intention (Bhattacherjee,
2001). As such, satisfied users tend to continue using their current software application
and are unlikely to switch, even if alternative software applications are better. In
contrast, dissatisfied users are likely to abandon their current software application and
to switch to an alternative (Ye and Potter, 2011). For example, Bhattacherjee and Park
(2014) found that users dissatisfied with client-hosted computing were more likely to
switch to cloud computing while Bhattacherjee et al. (2012) and Ye and Potter (2011)
observed that satisfied web browser users were less likely to switch to an alternative.
Chang et al. (2014) also found that users dissatisfied with a social networking site
(SNS) were more likely to switch to another SNS. The above arguments lead to the
fifth hypothesis:

Hypothesis 5: Incumbent software application dissatisfaction positively
impacts a user’s intention to switch to another software.
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1.3.3  Pull Factors: the Impact of relative advantage on user switching Intention

In Diffusion of Innovations theory, the relative advantage of an innovation is identified
as one of the key perceived characteristics that influences its adoption (Rogers, 2003).
Relative advantage can be interpreted as the degree to which a technology is perceived
as being more beneficial than its substituted technologies (Ye et al., 2008). In the IS
literature, the relative advantage concept has been found to be related to user decisions
regarding IT adoption and usage (Moore and Benbasat 1991; Taylor and Todd, 1995).
More precisely, if a user perceives that the software application he/she is using offers
more advantages over another, he/she is unlikely to switch unless the new one offers
incremental benefits over the old one (Bhattacherjee et al., 2102). Numerous empirical
studies in the IS literature have shown that the presence of comparatively superior
software positively influences a user’s intentions to switch. For example, Bhattacherjee
and Park (2014) Bhattacherjee et al. (2012), Kim et al. (2006) and Zhang et al. (2009)
have demonstrated that this argument holds true for social client-host computing users,
web browser users, email users and blog users, respectively. The above arguments lead

to the sixth hypothesis:

Hypothesis 6: The relative advantage of alternative software positively
impacts a user’s intention to switch to another software
application.
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1.3.4 Mooring factors: the impact of switching costs and IT mindfulness on user
switching intention

1.3.4.1 Switching costs

Switching costs act as a constraint on IT switching since they represent obstacles that
a user must overcome to successfully switch to another software application. Within
the particular context of this study, these costs may include the time and effort the IT
user has to spend on evaluating, setting up, and learning the substitute software
(Bhattacherjee and Park, 2014) as well as the irrecoverable investments in time and
effort that he/she will have made in regards to the incumbent software (Chang et al.,
2014). Several empirical studies within the IS literature have found that switching costs
negatively influenced IT users intentions to switch. For example, Chang et al. (2014),
Kim et al. (2006) Ye and Potter (2011) and Zhang et al. (2009) have observed that this
argument holds true for social network site users, email users, web browser users and

blog users, respectively. The above arguments lead to the seventh hypothesis:

Hypothesis 7: Switching costs negatively impact a user’s intention to
switch to another software application.

In addition to their direct effects, some IS researchers have also found that switching
costs moderated the relationship between satisfaction and user switching intention, as
well as the relation between relative advantage and user switching intention. Indeed,

when an IT user perceives high levels of switching costs, even if he/she is dissatisfied
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with its incumbent software or finds a better substitute, he/she may still be reluctant to
switch (Ye and Potter, 2011). Such a behavior may be explained by an IT user’s
perception that switching costs outweigh switching benefits even when push and pull
factors are strong (Chang et al., 2014). Several empirical studies within the IS literature
have supported this argument. For example, Kim et al. (2006) found that switching
costs negatively moderated the influence of email users’ dissatisfaction on their
intention to switch to an alternative email service provider, while Chang et al. (2014)
observed a similar effect on web browser users. In addition, Bhattacherjee and Park
(2014) showed that switching costs also negatively moderated the impact of relative
advantage of cloud computing on client-host user’s intention to switch. These findings
are consistent with the basic tenets of migration theory, which explicitly states that
mooring factors moderate the main effects of push and pull factors on switching

intentions. The above arguments lead to the eight and ninth hypotheses:

Hypothesis 8: A user’s switching costs will moderate the relationship
between dissatisfaction and User switching intention such
that the relationship will be weaker in the presence of high
switching costs.

Hypothesis 9: A user’s switching costs will moderate the relationship
between relative advantage and User switching intention
such that the relationship will be weaker in the presence of
high switching costs.
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1.3.4.2 Mindfulness

Mindfulness can be seen as a “relatively enduring disposition to respond to stimuli
within a specific situation that may be changed through training or other experience
(Thatcher and Perrewe, 2002, p. 383)”. Individual mindfulness is “the ability to
continuously create and use new categories in perception and interpretation of the
world (Langer 1997, p. 4)”. Correspondingly, a mindful individual engaged in a task is
likely to be more motivated and able to explore a wider variety of perspectives (Butler
and Gray, 2006). In addition, a mindful individual can also make more relevant and
precise distinctions about phenomena in its environments, enabling him/her to adapt
and to shift more easily in those environments (Fiol and O'Connor, 2003). Finally, a
mindful individual is more likely to be willing and able to apply processed information
in new ways and in alternative contexts (Chanowitz and Langer, 1980; Langer, 1989).
Hence, a mindful individual is more likely to consider different perspectives (Langer
et al., 1975), to be apt to create innovative solutions to problems and to alter his/her
actions to take advantage of the changing environment (Langer, 1989). In the particular
case of this study, where IT switching is a risky behavior whose outcome is unknown,
a mindful user is more likely to change his/her behavior and to switch to an alternative

software application. The above arguments lead to the tenth hypothesis:

Hypothesis 10: A User’s mindfulness positively impacts a user’s intention
to switch to another software application.

In contrast to individual mindfulness, individual mindlessness is a state of reduced

attention resulting from premature commitment to beliefs that may not accurately
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reflect the phenomena at hand (Chanowitz and Langer, 1980). According to Butler and
Gray (2006) individual mindlessness also involves routine use of preexisting
categorization schemes and tends to lead to “mechanically employing cognitively and
emotionally rigid, rule-based behaviors” (Fiol and O'Connor, 2003, p. 58).
Correspondingly, a mindless individual is likely to focus on one perspective and a
single way of doing things when he/she encounters a variety of problems (Butler and
Gray, 2006). In addition, a mindless individual is likely to process information and data
in a way that gives rise to a perception of certainty, which can create premature
commitment to a solution (Langer and Piper, 1987). Finally, a mindless individual is
likely to favor short term efficiency at the expense of adaptability which can lead to
overlearning where he/she loses the ability to critically evaluate, explain, and adapt

his/her behavior (Langer, 1989; Langer and Weinman 1981).

The differences between a mindful and a mindless individual suggest that the former
is more likely to consider the alternatives present in his/her environment as well as
his/her own evaluation of current behavior. In the context of this particular study, this
implies that the relationship between relative advantage and IT intention to switch, as
well as the relationship between dissatisfaction and IT intention to switch will be
stronger when the user is mindful than when he/she is mindless. The above arguments

lead to the eleventh and twelfth hypotheses:

Hypothesis 11: A user’s mindfulness will moderate the relationship
between dissatisfaction and User switching intention such
that the relationship is stronger in the presence of high
mindfulness
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Hypothesis 12: A user’s mindfulness will moderate the relationship
between relative advantage and User switching intention
such that the relationship will be stronger in the presence of
high mindfulness

1.4  Methodology

1.4.1 Research setting

An important part of the research design was selecting an activity that was likely to be
supported by more than one application software. Also, both an incumbent and a new
application software needed to be available for use (i.e., situations in which the use of
an incumbent and a new application software are not mandated, and in which the
incumbent application software cannot/will not be discontinued). One example of such
activities came to our attention: the sharing of information with significant others.
Indeed, multiple social network sites (SNS) defined as “web based services that allow
individuals to (1) construct a public or semi-public profile within a bounded system,
(2) articulate a list of other users with whom they share a connection, and (3) view and
traverse their list of connections and those made by others within the system (Boyd an
Ellison, 2013, p. 211)” — such as Facebook and MySpace support information sharing
amongst users. In addition, given the ubiquity of this activity in our daily lives, it is
most likely to be influenced by past behaviors. Thus, the SNS used to perform this

activity is likely to be subject to self-reinforcing mechanisms and lock in. Accordingly,
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by being volitional, freely available, and having multiple equivalent alternatives, SNS
represent IT artifacts that comply with the underlying premises of both migration
theory and PDT. Consequently, we attempted to test our model with data collected
from actual users of SNS.

1.4.2 Data collection

Data was collected by means of a field survey. The participants were students enrolled
in one compulsory undergraduate course in business administration at a large Canadian
public university during the 2015 fall semester. Students were considered to be
appropriate respondents since they are often used as surrogates for Internet users
(Limayem et al. 2007) and almost all 18 to 44 years old Internet users (97.5%) make at
least one SNS related activity on the Internet (NET Tendances, 2014). One of the
authors visited numerous classrooms during a two-week period to administer the
questionnaire. None of the participants were enrolled in classes that were taught by the
authors of this paper. In addition, since student participation was voluntary, their
contribution was not rewarded in any way. In total, 454 students, spread over ten
classes completed the questionnaire. After reviewing our research sample, 38
questionnaires were removed because of missing data (35 questionnaires) and non-use

of SNS (3 questionnaires). This resulted in a total of 416 usable questionnaires.
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1.4.3 Survey instrument and pilot test

Scales for the four self-reinforcing mechanisms related to PDT were not available in
the literature. Hence, we developed appropriate scales for each of the four constructs
by first generating a pool of items by identifying items from existing scales and by
creating additional items that appeared to fit the construct definitions. Next, we
presented these preliminary scales to a group of four university professors. Their
insightful comments over three rounds of reviews helped us refine the scales. Besides
item identification and item wording, the most important finding stemming from these
exchanges was our understanding that the use of SNS to support the sharing of
information with significant others could be subject to three different types of
complementarity effects. First, there are complementarity effects related to the devices
used to connect to the SNS. Indeed, the reinforcing effect of complementarity should
increase as the number of devices used to connect to the SNS (e.g., laptop computer,
desktop computer, smartphone) increases. Second, there are potential complementarity
effects that pertain to the integration of the SNS to other software applications. Indeed,
the reinforcing effect of complementarity should increase as the number of software
applications with which the SNS is integrated (e.g., web browsers, electronic games,
mail clients) increases. Third, there are complementarity effects related to the number
of functionalities provided by the SNS. Indeed, the reinforcing effect of
complementarity would likely increase as the number of functionalities provided by an
SNS (e.g., content management, relationship management, privacy settings) increases.
Based on this important finding, we developed a scale for each type of complementarity
effects: incumbent system device complementarity effects, incumbent system software
complementarity effects, and incumbent system functionality complementarity effects.

Together, six reflective constructs were used to assess the four different types of self-
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reinforcing mechanisms: one for each type of complementarity effect, one for

coordination effects, one for learning effects and one for adaptive expectation effects.

Scales for the remaining constructs (those related to mindfulness and the push pull
mooring migration model of IT switching) were adapted from the literature. More
precisely, the scales for the second-order reflective mindfulness construct were drawn
from Langer (2004), the relative advantage scale was adapted from Ye and Potter
(2011), the scale for User switching costs was adapted from Bansal et al. (2005), the
dissatisfaction scale was drawn from Battacherjee (2001) and the scale for User

switching intention was drawn from Ye and Potter (2011).

Once the survey instrument was completed, we conducted a pilot test with respondents
drawn from a similar sample frame to the one used for our main survey. As such,
respondents were enrolled in the same compulsory undergraduate course in business
administration during the 2014 summer semester. In total 47 respondents accross two
classes participated in the pilot test. Comments from these 47 respondents indicated
that our questionnaire was too long, that certain questions lacked clarity and that it was
visually too dense. These important shortcomings resulted in a high number of

incomplete questionnaires.

Following these poor initial results, we then asked a survey expert to review our
questionnaire. Based on his feedback and the feedbacks from the pilot study
participants, several modifications were made to the questionnaire. More precisely, we
modified the wording of certain items to more appropriately adapt the borrowed
measures, toned down instructions to respondents in order to make the questionnaire
easier to answer, as well as to make the questionnaire visually more appealing. We
conducted a second pilot test to see if our modifications addressed the previously
identified shortcomings. With the help of the survey expert, an online version of the
questionnaire was developed and uploaded on the Survey Monkey platform. Then, an

electronic link to the survey was sent via e-mail to one of the author’s acquaintances
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and friends with a brief text explaining the purpose of the study and a request for their
participation. A total of 79 respondents answered the online survey over a three week
period. Comments from these 79 respondents suggested that a list of popular SNS be
added to the questionnaire as illustrative examples only and that minor spelling and
punctuation mistakes be corrected. As suggested by Moore and Benbasat (1991) for
developing new constructs, we also used the data collected from these 79 respondents
to test the convergent and discriminant validities, as well as the unidimensionality of
the six reflective constructs used to assess the four different types of self-reinforcing
mechanisms. As expected, all items loaded onto their respective constructs, providing

support to the validity of the developed scale (see Appendix A).

Table 1.2 lists all the scales tha were used and their respective sources, and the final

version of the questionnaire is available in Appendix B.
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1.4.4 Descriptive statistics

51.7 percent of the respondents in the final data set were female while the median age
of respondents was 30 years. On average, respondents had used their primary SNS for
6 years (6.0893 years) while using it almost two hours a day (1.94472 hours). Lastly,
Facebook was the most used SNS followed by Instagram and Twitter while Instagram
was the most likely alternative SNS to be considered by respondents if they were to
switch followed by Twitter and LinkedIn. Descriptive statistics of our research sample

are presented in Table 1.3.



Table 1.3 Sample characteristics
Variable Category Frequency Proportion
Gender Female 215 51.7%
Male 201 48.3%
Age < 20 years 36 8.65%
20-29 years 350 84.13%
30-39 years 42 10.09%
4049 years 4 0.96%
50+ years 1 0.24%
Education Primary 4 0.96%
Secondary 22 5.28%
College 335 80.52%
Bachelor 50 12.01%
Master 3 0.72%
Primary SNS Facebook 359 86.29%
Instagram 38 9.13%
Twitter 6 1.44%
Google + : 0.72%
Pinterest 3 0.72%
Others 7 1.68%
Alternative SNS | Instagram 158 37.98%
Twitter 93 22.35%
LinkedIn 52 12.5%
Google + 49 11.77%
Facebook 32 7.69%
Others 32 7.69%
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1.5  Data analyses and results

The confirmatory phase of our study included measurement validation, common
method bias assessment and hypothesis testing. Because of the complexity of the
research model, we used partial least squares (PLS), as implemented in WarpPLS 3.0,
to validate the psychometric properties of the scales used to measure the constructs and

test our research hypotheses (Polites and Karahanna, 2012).

1.5.1 Measurement validation

We tested the measurement model by first examining the convergent validity of the
constructs as well as each of the first dimensions of the Mindfulness second order
reflective construct. Convergent validity of scale items was assessed using the three
criteria recommended by Fornell and Larcker (1981): (1) all item weights should be
significant and exceed 0.70, (2) composite construct reliability should be greater than
0.80, and (3) average variance extracted (AVE) should exceed the variance attributable
to measurement error (i.e., AVE = 0.50). The first PLS model showed that several items
had low factor loading scores. The items that appeared to be problematic (DECOMI,
DECOM4, RELAV1, SWICO1, MION1, MION3, MIONS5, MIAD1, MIAD2, MIAD4,
MIAMP2, MIAMP3, MIOP1, MIOP2 and MIOP3) were removed and the model
parameters were re-estimated. As shown in Table 1.4, all remaining items were

significant at p < 0.001 and exceeded the minimum loading criterion of 0.70, while
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composite reliabilities (pc) and AVE of the constructs and the four dimensions of

Mindfulness exceeded the minimums recommended.

Next, we examined the convergent validity of the second order reflective construct of
Mindfulness. To do so, we ran the PLS model again, this time including the
Mindfulness second order reflective construct with each of its‘dimensions as an item.
This model showed that the Orientation in the Present dimension had a low factor
loading. Hence, this item was removed and the model parameters were re-estimated.
As shown in Table 1.4, each of the three items of Mindfulness was significant at p <
0.001 and exceeded the minimum loading criterion of 0.70, while the composite
reliabilities (pc) and the AVE of the second-order construct exceeded the minimums

recommended.

After examining the convergent validity of the constructs, discriminant validity
between constructs was examined using Fornell and Larcker’s recommendation that
the square root of AVE for each construct should exceed all correlations between that
and other constructs. From the data presented in Table 1.5, we can see that the highest
correlation between any pair of constructs was 0.476 (between Alternative system
relative advantage and User switching intention) while the lowest square root of AVE
was 0.756 (Mindfulness). These results suggested that our measures exhibited

satisfactory discriminant validity.
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1.5.2 Common method bias assessment

Because both independent and dependent variables of the research model were
measured by self-report methods, the measures may have suffered from common
method bias, which can inflate observed relationships between the variables. Two
strategies were therefore adopted to safeguard against the presence of common method
bias. First, we developed concise and clear items (Podsakoff et al., 2003). Second, by
guaranteeing the respondents’ anonymity, assuring them that there were no right or
wrong answers, and requesting that each question be answered as honestly as possible
we reduced the likelihood of bias caused by social desirability or respondent

acquiescence (Podsakoff et al., 2003).

Two tests were also conducted once the data were collected to evaluate the presence of
common method variance (CMV). First, we performed Harmon’s single factor test
(Podsakoff et al., 2003) by including all items in an exploratory factor analysis. As
expected, the results revealed that no single factor accounted for a majority of variance,
suggesting that there was no substantial CMV among the scales. Second, we used
Lindell and Whitney’s (2001) marker-variable technique, which provides a quantitative
estimate of the magnitude of CMV. To apply this technique, “Education” was
designated as the marker variable. No high correlations among any items of the study’s
principal constructs and “Education” were found. These findings, combined with the

first test described above, suggest that there was no CMYV bias in our data sample.
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1.5.3 Hypotheses testing

Assessment of the structural model involves estimating the path coefficients, which
assess the strengths of the relationships between the variables of the model. Figure 1.2

summarizes the results.

Figure 1.2 The estimated model
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Hypothesis 1 tested for a positive relationship between Incumbent application software
complementarity effects and User switching costs. Results show that Incumbent system
device complementary effects were indeed significantly related to user’s switching
costs (B = 0.16***) while Incumbent system software complementary effects and
Incumbent system functional complementary effects were not (8 = 0.08 and B8 = 0.07
respectively). Hence, Hypothesis 1 was only partially supported. Hypothesis 2 tested
for a positive relationship between Incumbent system coordination effects and User
switching costs, ans was not supported (B = 0.06). Hypothesis 3 tested for a positive
relationship between Incumbent system learning effects and User switching costs, and
was supported (B = 0.12**). Hypothesis 4 tested for a positive relationship between
Incumbent system adaptive expectations effects and User switching costs, and was
supported (B = 0.20***), Hypothesis 5 tested for a positive relationship between
Incumbent system dissatisfaction and User switching intention, and was supported (B
= 0.12%*). Hypothesis 6 tested for a positive relationship between Alternative system
relative advantage and User switching intention, and was supported (8 = 0.47%*%*),
Hypothesis 7 tested for a negative relationship between User switching costs and User
switching intention, and was supported (8 = -0.27***), Hypothesis 8 tested whether the
relationship between Incumbent system dissatisfaction and User switching intention
was weaker when User switching costs are high than when they are low, and was not
supported (B = —0.02). Hypothesis 9 tested whether the relationship between
Alternative system relative advantage and User switching intention was weaker when
User switching costs are high than when they are low, and was not supported (8 =
0.041). Hypothesis 10 tested for a positive relationship between a User mindfulness
and User switching intention, and was not supported (8 = 0.03). Hypothesis 11 tested
whether the relationship between Incumbent system dissatisfaction and User switching
intention was sti‘onger when User mindfulness is high than when it is low, and was not
supported (B = 0.02). Finally, Hypothesis 12 tested whether the relationship between
Alternative system relative advantage and User switching intention was stronger when

User mindfulness is high than when it is low, and was not supported (8 = 0.02).



57

1.6 Discussion

The objective of this study is to develop and test a research model that extends the PPM
migration model of IT switching with path dependency theory (PDT) tenets to also take
into consideration the mechanisms that create IT switching costs and Mindfulness, a
key positive and psychological mooring factor, that may facilitate IT user post-
adoption switching. Before discussing our results and their theoretical and practical
implications some limitations of the study should be noted. First, the selection of SNS
as the focal technology puts into question how much our conclusions apply to other
technologies such as cell phones and enterprise software that are hardware-centered
and/or more productivity-oriented. In addition, at the time of data collection, the SNS
market was dominated by a single major SNS that was well acquainted to many users.
Hence, our model needs to be confirmed under different market settings, for example,
in a market where the multiple competing alternatives have similar market shares.
Second, our research sample is composed of university students who represent SNS
users that are well-versed in SNS technology. As such, our results may not apply to
more novice or casual users. Third, the cross-sectional research design used in this
study limits our ability to empirically verify the causal relationships between the
indepedent and dependent variables composing our research model. Fourth, the
stastical tool used to test the structural models of the study (i.e., WarpPLS 3.0) relies
on a “component-based” structural equation modeling technique which has been
known to be more permissive than the “covariance structured-based” strucutral
equation modeling technique offered in alternative statistical tools (e.g., EQS, Listrel,
Amos). As such, considering that some of the coeficients of the structural model are
lower than the recommended threshold of 0.2 (Chin, 1998), caution is required when

interpreting our results.
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Our findings show that 3 out of the 6 self-reinforcing mechanisms (i.e., Incumbent
system device complementarity effects, learning effects and adaptive expectation
effects) did in fact increase User switching costs. These results are in line with the
tenets of PDT and suggest that increasing returns may in fact lock-in users on certain
SNS. However, the limited variance explained for the User switching costs variable
(19%) seems to indicate that: (1) more research is needed to refine the scales; (2) PDT
self-reinforcing mechanisms are not the only factors to influence User switching costs;

and (3) much is still to be learned on the antecedents of IT switching.

Our findings also show that Incumbent system dissatisfaction (i.e., push factor) and
Alternative system relative advantage (i.e., pull factor) positively influenced User
switching intention while User switching costs (i.e., mooring factor) negatively
influenced User switching intention. These findings corroborate the basic premises of
migration theory and show that IT switching is analogous to the process of human
migration. However, contrary to what was expected, we did not find support for the
moderating effects of User switching costs on the relationship between Incumbent
system dissatisfaction and User switching intention and on the relationship between
Alternative system relative advantage and User switching costs. This unexpected
result, which also occurred in other IT switching studies testing the PPM migration
model of IT switching (Kim et al., 2006; Ye and Potter, 2011; Zhang et al., 2009),
suggests that there might be an incongruence between the theoretical tenets of
migration theory and the observed empirical results. Keeping in mind that the study of
IT user switching is a nascent research stream, future research on this particular post-
adoptive behavior should clarify this important incongruity and proceed carefully when

making such a hypothesis.

Lastly, our results do not support the use of PDT to identify positive psychological
factors that may facilitate IT user switching. Indeed, to our surprise, User mindfulness

was not related to User switching intention nor did it moderate the relationship between
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Incumbent system dissatisfaction and User switching intention and between
Alternative system relative advantage and User switching costs. Considering that PDT
studies clearly position mindfulness as a key construct to alleviate lock-ins and that IT
switching studies have yet to include any positive psychological factor in the PPM
migration model of IT switching, we conducted a post hoc analysis to see if
conceptualizing User mindfulness according to PDT tenets better reflects reality than
when the construct is conceptualized as prescribed by migration theory. As such,
instead of conceptualizing User mindfulness as a mooring factor as prescribed by
migration theory, we returned to the literature to conceptualize the construct according
to PDT tenets. Indeed, within the PDT literature, proponents of path creation clearly
stipulate that mindful actors may prevent the creation of a lock-in or enable a deviation
from an existing lock-in (Garud and Karnge, 2001). As such, we elected to test a model
that conceptualizes User mindfulness as both an antecedent of User switching costs and
as a construct moderating the relationship between User switching costs and User
switching intention. Figure 1.3 shows that such a conceptualization of User
Mindfulness better fits our data as the relationship between User mindfulness and User
switching costs is significant (8 = -0.10*%). However, User mindfulness did not
moderate the relationship between User switching costs and User switching intention
(B =-0.06). Taken as a whole, these results indicate that User mindfulness should not
be seen as a mooring factor but rather as an antecedent of User switching costs.
Considering that we were the first to operationalize PDT at the IT user level and also
the first to combine PDT to the PPM migration model of IT switching, these findings
shed light on the difficulties of integrating the tenets of two complementary theories
into a single framework. Furthermore, these findings also highlight that much is still
be learned on the key positive psychological mooring factors that may facilitate IT user

switching.
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Figure 1.3 The estimated model (post hoc analysis)
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1.6.1 Theoretical implications

By linking the theory of path dependence to the PPM model of IT switching, which
compares the characteristics of an alternative system (pull factors) with those of an
incumbent system (push factors), this study not only fosters our understanding of IT
switching but also offers one of the few settings to adequately appraise the
manifestation of lock ins and empirically validate the tenets of PDT. However, while

our findings extend the PPM model of IT switching and provide sound explanations
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for the creation of IT switching costs, a key mooring factor, it would be premature to
label IT user switching as a path dependent behavior. According to PDT, a path
dependent phenomenon must posses three different characteristics. First, the
phenomenon must have been triggered by a contingent event. That is, the outcome of
the phenomenon was not automatically determined from the onset and multiple
outcomes were possible (Sydow et al., 2009; 2012). Second, the phenomenon must be
subject to at least one self-reinforcing mechanism that produces “positive feedbacks”
or “increasing returns”. Third, the phenomenon must present a form of rigidity or lock-
in, which gives predominance to a single solution and renders subsequent actions
predictable. While theoretically easy to comprehend, obtaining empirical evidence of
these three characteristics in a single study is difficult. Indeed, proving or obtaining
evidence of contingency requires an idiographic approach that relies on a narrative
description of events while confirming the presence of a self-reinforcing mechanism
and a lock-in requires a nomothetic approach that relies on testing theoretical
propositions (Dobusch and Kapeller, 2013). In the context of this study, we only tested
for characteristics #2 and #3. As such, much research is still needed to show that IT
user switching is path dependent. Nonetheless, despite this limitation, as well as the
limited variance explained for the User switching costs variable and the fact that only
three of the six self-reinforcing mechanisms had a significant impact, we hope that our
first attempt to empirically test this important theory at the IT user level will encourage
others to study the phenomenon and that the concept of path dependence will be used
less metaphorically within the IS literature as it applies only to a selected group of

phenomena that posses very specific characteristics.
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1.6.2 Practical implications

For SNS users and IT users in general, our findings indicate that their past behaviors
will significantly influence their present and future behaviors. As such, they should be
careful when selecting and adopting a technology since their initial choice may trigger
self-reinforcing mechanisms that will have long-lasting effects on their post-adoption
behaviors. Also, they should not be afraid to cultivate a mindful mindset as it may help

them to switch more easily from one IT to the other when time comes.

1.7 Conclusion

We set out to develop and test a research model that extends the PPM migration model
of IT switching with path dependency theory (PDT) tenets to also take into
consideration the mechanisms that create IT witching costs and Mindfulness, a key
positive and psychological mooring factor that may facilitate IT user post-adoption
switching. As a result, we contribute to the IT switching literature in two ways: 1) by
demonstrating that the self-reinforcing mechanisms identified by PDT cause IT
switching costs, and 2) by demonstrating that mindfulness may better be understood as
an antecedent of IT switching costs rather than as a mooring factor. In addition, by
being the first to clearly define and operationalize the set of four self reinforcing
mechanisms identified by PDT at the IT user level, we have developed and tested new

research measures that should be useful to other IS researchers. From a practical
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perspective, this article helps IT users better understand the impact of their past actions,
the possible lock-ins that may ensue as well as the benefits of cultivating certain
psychological dispositions to allow them to more easily switch from one software

application to the next.

1.8  Appendix A: Exploratory factor analysis (pilot test)

The purpose of this pilot test is was to validate our instruments for measuring the 6
self-reinforcing mechanisms that may affect SNS post-adopters. An online version of
the questionnaire was developed and uploaded on the Survey Monkey platform. Then,
an electronic link to the survey was sent via e-mail to one of the author’s acquaintances
and friends with a brief text explaining the purpose of the study and a request for their
participation. A total of 251 invitations were sent and 79 respondents answered the
online survey over a three-week period. After reviewing our sample, 22 of the
responses were deleted because of missing data (15 responses) and non-use of SNS (7
responses). This resulted in a total of 57 usable responses and an effective response rate
of 22.70 percent. Then, we ran a principal component analysis (PCA) using SPSS 23
to assess dimensionality. Results confirmed that the 24 items loaded on their respective

self-reinforcing mechanism (see Table 1.6).
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Table 1.6 Factor analysis of self-reinforcing mechanisms items
Incumbent Incumbent oot Incumbent e ra N I“s“y's‘:‘z“‘
s | e | it | oty | T | e | g
effects cffects compelmtnmy cffects learning effects mm

DECOMI 774 223 041 069 061 057
DECOM?2 744 -.009 -.021 265 236 -.002
DECOM3 820 195 -119 -042 044 053
DECOM4 826 -.083 -.006 170 099 -042
SOCOM1 191 906 174 1056 073 070
SOCOM2 057 900 170 171 071 070
SOCOM3 046 924 136 058 089 121
SOCOM4 065 515 159 149 113 116
FUCOMI -.062 177 858 142 195 022
FUCOM2 025 195 863 221 194 134
FUCOM3 -038 122 823 013 152 167
FUCOM4 -042 156 884 154 134 060
COOR1 113 254 059 810 090 006
COOR2 219 173 108 823 136 062
COOR3 092 078 180 831 283 147
COOR4 061 -052 173 830 165 127
LEARNI 012 119 129 400 740 144
LEARN2 151 116 289 084 775 048
LEARN3 139 079 080 160 727 368
LEARN4 236 074 295 203 770 g
ADAPEX1 -078 -029 214 011 093 783
ADAPEX2 120 158 -.096 015 278 812
ADAPEX3 -010 260 -010 150 309 811
ADAPEX4 058 1056 340 211 -118 676
i 7.205 32.685 12.631 11.438 9.106 5.306

varance
® Principal components with Varimax rotation
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ESG UQAM

Ecole des sciences de la gestion
Université du Québec a Montréal

QUESTIONNAIRE

« Comprendre les antécédents et I’impact d’un emprisonnement technologique
sur le comportement de substitution d’un utilisateur: la perspective de ’effet de
sentier »

CONSENTEMENT

En acceptant de remplir ce questionnaire, je consens volontairement a participer a ce
projet de recherche. Je reconnais aussi que le responsable du projet a répondu a mes
questions de maniére satisfaisante et que j’ai disposé de suffisamment de temps pour
réfléchir avant de prendre ma décision de participer a ce projet. Afin que vous vous
sentiez libre de répondre de fagon franche aux questions qui vous seront posées, il est
entendu que les renseignements recueillis a ’aide de ce questionnaire seront
confidentiels. Vous pouvez également mettre fin a votre participation en tout temps,
sans pénalité d’aucune forme et sans aucune justification. Il suffit d’en informer le
responsable du projet.

De plus, le projet auquel vous allez participer a été approuvé par le comité d’éthique
de la recherche pour les projets étudiants impliquant des étres humains (CERPE) de
I’ESG-UQAM. Pour toutes questions ou commentaires ne pouvant étre adressées
directement a 1’équipe de recherche composée de M. Philippe Marchildon et de son
directeur M. Pierre Hadaya, vous pouvez contacter le coordonnateur du CERPE de
I’ESG-UQAM, par I’intermédiaire de son secrétariat au numéro (514)-987-3000 #3237
ou par courriel a : prohet.alexandra@uqam.ca.

Votre collaboration est essentielle a la réalisation de ce projet et nous tenons a vous en
remercier.
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Afin d’établir un portrait réaliste de votre comportement de substitution des réseaux
sociaux, il est important que vous partagiez votre expérience en remplissant le
questionnaire qui suit. S.V.P., répondez a chacune des questions au meilleur de vos
connaissances. Il n’y pas de bonne ou de mauvaise réponse. Méme s’il s’avérait que
certaines questions vous paraissent ambigiies, répondez a chacune des questions sans
hésitation puisque votre premiére impression représente généralement le mieux votre
état d’esprit. A titre indicatif seulement, voici une liste des principaux réseaux sociaux
disponibles sur le marché :

Google + Mpyspace Pinterest Ning

Facebook Tumblr Orkut LinkedlIn
Twitter Flickr Friendster Viadeo

Instagram Bebo Myspace CouchSurfing

Le questionnaire comprend en tout 9 pages et 5 sous-sections. A la derniére page figure
I’indication FIN DU QUESTIONNAIRE. Bien qu’il n’y ait pas de limite de temps
établie pour compléter le questionnaire, nous estimons que cela devrait vous prendre
un maximum de 15 minutes.
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SECTION #1 — VOTRE UTILISATION DES RESEAUX SOCIAUX
Votre utilisation des réseaux sociaux

Utilisez-vous un ou plusieurs des réseaux sociaux disponibles sur le marché? [ OQui
[J Non

L’utilisation de votre réseau social principal
Parmi I’ensemble des réseaux sociaux disponibles sur le marché, lequel considérez-

vous comme votre réseau social principal (celui que vous utilisez le plus)?
(nom de votre réseau social principal).

Depuis combien d’années utilisez-vous votre réseau social principal? (nbre
d’années)

En moyenne combien dheures par jour utilisez-vous votre réseau social
principal ? (nbre d’heures par jour).

SECTION #2 - LES MECANISMES D’AUTO-RENFORCEMENT

L’effet de complémentarité matérielle lié a votre réseau social principal

Jutilise ...
Dans une
grande mesure

Pas du tout

... un ordinateur de bureau pour accéder & mon
réseau social principal

.. un ordinateur portable pour accéder a mon
réseau social principal

.. un téléphone intelligent pour accéder a mon
réseau social principal

.. une tablette numérique pour accéder a mon
réseau social principal

... un assistant personnel numérique pour
accéder & mon réseau social principal

TR R R R G




69

Accéder a mon réseau social principal via les appareils identifiés précédemment me
permet ...

Fortement Fortement
en désaccord en accord

... de retirer plus de bénéfices que si j’y accédais
via un nombre moins €levé d’appareils

... de gagner plus de temps que si j’y accédais via
un nombre moins élevé d’appareils

ko GRS

... de déployer moins d’effort que si j’y accédais
via un nombre moins élevé d’appareils

... d’avoir une expérience plus agréable que si j’y
accédais via un nombre moins €levé d’appareils

L’effet de complémentarité applicative lié a votre réseau social principal

Mon réseau social principal est intégré aux...

Dans une

Pas du tout
grande mesure

... jeux que j’utilise T8F T =g S50 NN 7

... sites web que j’utilise (ex., les boutons Facebook

et Twitter W TWoRtSr 1. [0 site web de La
Presse, authentification sur un site web a l’aide de votre
compte (usager et mot de passe) de votre réseau social
principal, etc.)

... logiciels que j’utilise

(partage des contacts entre votre réseau social et votre
courriel ou un logiciel de type Skype, inclusion d’une barre IERIEE 3R S G,

d’outil spécifique a votre réseau social principal dans votre
navigateur web, etc.)

IS S BN
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L’intégration de mon réseau social principal aux applications identifiées précédemment
me permet ...

Fortement Fortement
en désaccord en accord

... de retirer plus de bénéfices que si ce dernier
était intégré a un nombre moins élevé d’applications
... de gagner plus de temps que si ce dernier était
intégré a un nombre moins élevé d’applications
... de déployer moins d’efforts que si ce dernier
était intégré a un nombre moins €levé d’applications
... d’avoir une expérience plus agréable que si ce
dernier était intégré a un nombre moins élevé T2t 2NN S
d’applications

2SS RN R TR RO 7.

L’effet de complémentarité fonctionnelle lié a votre réseau social principal

J’utilise mon réseau social principal afin...

Dans une

Pas du tout
grande mesure

... d’éditer mon profil personnel J 2 R S [RDRT

... de communiquer avec les autres utilisateurs b8 8 4 5 ohg

... de publier et/ou consulter du contenu 102 INE R 7

... de signaler ma localisation physique et de
repérer celle des autres utilisateurs

... de signaler ma présence en ligne et de repérer
celle des autres utilisateurs

... de différencier les types de relations que
j’établis avec les autres utilisateurs

... d’évaluer ma popularité et celle des autres
utilisateurs

... de former des groupes et/ou des sous-groupes
avec les autres utilisateurs




il

Parce qu’il me permet d’avoir accés aux fonctionnalités identifiées précédemment & un

méme endroit, mon réseau social principal me permet de ...

Fortement Fortement
en désaccord en accord
... retirer plus de bénéfices que si je devais utiliser
plusieurs réseaux sociaux pour avoir acceés aux fali=s .5 T
mémes fonctionnalités
... gagner plus de temps que si je devais utiliser
plusieurs réseaux sociaux pour avoir accés aux /RN A S, S N
mémes fonctionnalités
... déployer moins d’efforts que si je devais utiliser
plusieurs réseaux sociaux pour avoir acces aux RN LT T
mémes fonctionnalités
... d’avoir une expérience plus agréable que si je
devais utiliser plusieurs réseaux sociaux pour avoir ] g 3 o [SVN5 T
accés aux mémes fonctionnalités
L’effet de coordination lié a votre réseau social principal
J’utilise mon réseau social principal pour rejoindre ...
Pas du tout L
grande mesure
... mes amis F B At R
... mes collégues de classe FILOR 2o un s MRl
... mes collégues de travail Io 255 e s 8 7
... mes contacts professionnels - e e
... les membres de ma famille 1in Sl e



Le nombre de relation que j’ai établi sur mon réseau social principal me permet ...

Fortement Fortement
en désaccord en accord

... de retirer plus de bénéfices que si j’avais établi

3 , ” : JE —vpn S1 CENGIS (. - 7
un nombre moins élevé de relations
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... de gagner plus de temps que si j’avais établi un
nombre moins élevé de relations

... de déployer moins d’efforts que si j’avais établi
un nombre moins €levé de relations

... d’avoir une expérience plus agréable que si
J’avais établi un nombre moins élevé de relations

L’effet d’apprentissage lié a votre réseau social principal

Evaluer votre niveau d’habilité a utiliser les fonctionnalités suivantes :

Faible niveau Grand niveau
d’habileté d’habileté
Editer mon profil personnel sur mon réseau social

principal 203 BTG

Communiquer avec les autres utilisateurs de mon
réseau social principal

Publier du contenu sur mon réseau social
principal

Signaler ma localisation physique et repérer celle
des autres utilisateurs de mon réseau social 1200 3 NS 6 7,
princijpal

Signaler ma présence en ligne et repérer celle des
autres utilisateurs de mon réseau social principal

Différencier les types de relations que j’établis
avec les autres utilisateurs de mon réseau social [ 2N IR 7
principal

Evaluer ma popularité et celle des autres
utilisateurs de mon réseau social principal

Former des groupes et/ou des sous-groupes avec
les autres utilisateurs de mon réseau social principal



Les habiletés que j’ai acquises en utilisant mon réseau social principal...

Fi)

Fortement Fortement
en désaccord en accord
... m’offrent aujourd’hui des bénéfices que je
n’étais pas en mesure d’obtenir lorsque j’ai R I
commencé a 1’utiliser
... m’offrent aujourd’hui des gains en temps que je
n’étais pas en mesure d’obtenir lorsque j’ai 1 13"8BY 4 S 7
commencé a I’utiliser
... me permettent aujourd’hui d’utiliser ce dernier
en faisant moins d’efforts que lorsque j’ai 12 A HENR st
commencé a I’utiliser
... rendent mon utilisation plus agréable que 5 ol ey s

lorsque j’ai commencé a I’utiliser

L’effet d’attentes adaptives lié a votre réseau social principal

A mes yeux, mon réseau social principal a une plus grande valeur que tout autre réseau

social car...
Fortement Fortement
en désaccord en accord
... il est le plus populaire Vi B 5 48 7
... 1l est le plus en vogue L 23 RN &7
... il génére le plus d’engouement 1 3 ™\ 7
... 1l est attendu qu’il aura le plus grand nombre % ol e

d’utilisateur dans le futur
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SECTION #3 - LES FACTEURS DE SUBSTITUTION

Niveau de satisfaction de votre réseau social principal

Pour chacune des paires de mots proposées ci-dessous, indiquez le pointage qui décrit
le mieux votre expérience globale d’utilisation de votre réseau social principal.

Trésinsatisfait 1 2 3 4 5 6 7 Tres satisfait

Trés malheureux 1 2 3 4 5 6 7 Trésheureux

Trésfrustré 1 2 3 4 5 6 7 Tréscontent
Trésennuyé 1 2 3 4 5 6 7 Trésenchanté

Coiits de substitution de votre réseau social principal

Indiquez le pointage qui décrit le mieux votre accord avec les énoncés suivants :

Fortement Fortement
en désaccord en accord

Dans I’ensemble, je prendrais beaucoup de temps et
mettrais beaucoup d’efforts a substituer/remplacer 1 2 3 4 5 6 7
mon réseau social principal par un autre réseau social
De fagon générale, le temps et les efforts nécessaires
pour passer de mon réseau social principal a un autre b Rl G
seraient élevés

Tout considéré, le temps et les efforts nécessaires
pour arréter d’utiliser mon réseau social principal et £ 2V 3 & 3a .7
démarrer avec un autre réseau social seraient élevés
Dans I’ensemble, j’investirais et perdrais beaucoup, si
je substituais/remplagais mon réseau social principal
De fagon générale, je trouverais cela désagréable de
passer de mon réseau social principal a un autre




5

Identification de votre réseau social alternatif

Si vous aviez & substituer/remplacer votre réseau social principal, lequel des autres
réseaux sociaux disponibles sur le marché considéreriez-vous d’avantage afin de
réaliser les mémes activités (c.-a-d., avoir accés aux mémes fonctionnalités et aux
mémes personnes)? (nom de votre réseau social alternatif).

A titre indicatif seulement, voici une liste des principaux réseaux sociaux disponibles
sur le marché :

Google + Myspace Pinterest Ning

Facebook Tumblr Orkut LinkedIn
Twitter Flickr Friendster Viadeo

Instagram Bebo Myspace CouchSurfing

Attrait de votre réseau social alternatif

Utiliser mon réseau social alternatif pour réaliser les mémes activités que je réalise sur
mon réseau social principal...

Fortement Fortement
en désaccord en accord

... me permettrait de gagner du temps Lt &3 it 5 Gl

... améliorerait la qualité de mes interactions sociales FoZel % 7 kY

... me permettrait de soutenir mes interactions
sociales plus facilement

... me permettrait de soutenir mes interactions
sociales plus efficacement

... me permettrait de soutenir mes interactions
sociales de fagon plus productive

... rendrait mes interactions sociales plus agréable I3 345 7
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SECTION #4 — VOTRE COMPORTEMENT DE SUBSTITUTION

Intention du substituer votre réseau social principal
Pour chacune des paires de mots énoncées ci-dessous, indiquez le pointage qui décrit

le mieux votre intention de substituer/remplacer votre réseau social principal par votre
réseau social alternatif afin d’effectuer les mémes activités.

Pas du tout plausible 7 2 3 4 5 6 7 Trésplausible

Trés improbable I 2 3 4 5 6 7 Trésprobable

Aucunechance I 2 3 4 5 6 7 Chance absolue

SECTION #5 — TRAITS DE PERSONNALITE

Vos traits de personnalité

Ci-dessous, se trouvent un certain nombre d’énoncés faisant référence a votre vision
personnelle. S.V.P., indiquez dans quelle mesure vous €tes en accord avec chacun de
ces énoncés. Si vous Etes confus par la formulation d’un item, n’avez pas opinion, ou
€tes ni en accord ou en désaccord utilisez le pointage « 4 ».

Fortement Fortement
en désaccord en accord

J’aime faire enquéte IR 213 X A% B 7

Je génére peu de nouvelles idées Loelid— 4, 5 o7

Je suis toujours ouvert aux nouvelles fagons de faire N 23N S

Je m’implique dans presque tout ce que je fais P ] o ]

Je cherche activement a apprendre de nouvelles
choses

Je fais de nombreuses nouvelles contributions I A6 BUSE a5

Je préfere les vraies bonnes vielles fagon de faire les
choses

Je remarque rarement ce ‘que les autres font 0 e 155 SN 7




J’évite les conversations qui portent a réfléchir P 2345 6

Je suis trés créatif sl Sele I Bl

Je peux agir de différentes fagons dans une situation
donnée

Je porte attention a la vue d’ensemble (« big
picture »)

Je suis trés curieux 1 2 3 45 6

J’essaie de penser a de nouvelles fagons de faire les
choses

Je suis rarement au courant des changements autour
de moi

J’ai un esprit ouvert a propos de tout, méme envers
les choses qui remettent en question mes valeurs AN Y S
fondamentales

J aime les défis intellectuels I AN TR S

Je trouve cela facile de créer des idées nouvelles et
efficaces

Je suis rarement alerte aux nouveaux développements L 23 4 5 6

J’aime découvrir comment les choses fonctionnent PSR IS (G

Je suis un penseur original 1 2.8 4 F\6

SECTION #6 — INFORMATION DEMOGRAPHIQUE

Votre age : Ans
Votre sexe : M/F
Quel est votre plus haut niveau d’étude complété?

Primaire a Secondaire O Collégial O
Baccalauréat [ Maitrise = Doctorat (=
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SECTION #7 — CONSENTEMENT POUR UNE CONSULTATION
ULTERIEURE

Afin d’approfondir certains résultats de 1’étude, nous aimerions vous contacter a
nouveau. Dans la mesure ot vous acceptez notre invitation a participer a la seconde
phase de notre étude, veuillez inscrire votre nom ainsi que les coordonnées qui nous
permettront de communiquer avec vous.

Je consens a participer a la deuxiéme phase de cette étude : [] Oui [J Non

Nom et prénom

Courriel UQAM

Autre courriel
(facultatif)

FIN DU QUESTIONNAIRE
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CHAPTER 11

UNDERSTANDING WHY AND HOW ORGANIZATIONAL IS CHANGES
UNFOLD OVER TIME: A COMPARISON OF PATH DEPENDENCY,
IMPRINTING AND STRUCTURAL INERTIA THEORIES

2.1 Introduction

In today’s digital economy, organizations must constantly adapt and improve their
information systems (IS) in order to remain competitive in their markets (Sambamurthy
et al., 2003). Yet, making IS changes in the hope of maintaining the strategic alignment
of information systems can be a double-edged sword. Indeed, although most IS changes
tend to initially provide benefits to organizations by enabling them to become more
effective and efficient, some IS changes can also have negative effects by latter
hindering organizational performance and becoming a barrier to future IS changes (Lu
and Ramamurthy, 2011). For example, organizations are often constrained by the
limitations of their inflexible legacy IS, rigid information technology architectures, or
complex nests of disparate technology silos so much so that their IS can paralyze them
and hence hinder organizational IS change (van Oosterhout et al. 2006). In other words,
because an IS change can influence subsequent IS changes in organizations, “history
matters”. Hence, it is important to understand why and how organizational IS changes

unfold over time.
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Within the IS literature, the importance of history in the evolution of IS in organizations
is most often conveyed via the concept of path dependence. Unfortunately, this usage
is more metaphorical than theoretical, devoiding path dependence of its meaning and
making it easily confused with other phenomena such as imprinting and structural
inertia which convey very different understandings of history and its influence on the
evolution of IS in organizations. Indeed, path dependence implies that history
interplays with current and future actions because self-reinforcing mechanisms tend to
favor incumbent organizational behaviors to the detriment of newer ones (Arthur,
1989). In turn, imprinting entails that history constrains current and future
organizational behaviors because certain environmental conditions (i.e., technological,
economical, institutional, and key individuals) mold organizations in a persistent
manner during brief susceptible periods (Marquis and Tilcsik, 2013). Finally, structural
inertia infers that history interferes with present and future actions because
reproducible structures, set up to ensure organizational survival, create strong pressures
against change that reveal the constraining effect of history on ensuing organizational
behaviors (Kelly and Amburgey, 1991). Accordingly, these three conceptualizations
direct our attention to different phenomena (i.e., variables and processes) while the
values embedded in their underlying theories lead change agents to experience different
problems of organizational change, as well as to take on different roles and initiate
different strategies to cope with these problems (Dunphy, 1996; Markus, 1983). Since,
“a way of seeing is a way of not seeing (Poggie, 1965, p. 284)”, it is important to clarify
the confusion surrounding these three conceptualizations in order to properly guide
change agents who are responsible for the evolution of IS in organizations. This
suggests the need to examine these commonly used conceptualizations, as well as their
respective theoretical rationale to comprehend the full impacts of history in the

evolution of IS in organizations.

Considering the three conceptualizations used in the IS literature to portray the

importance of history in the evolution of IS in organizations, as well as the need to
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understand why and how organizational IS changes unfold over time, the objective of
this study is twofold. First, we rely on Van de Ven and Poole’s (1995) typology for
illustrating and distinguishing change theories, to clarify the concept of path
dependence with similar conceptualizations, namely imprinting and structural inertia.
Second, we conduct a congruence case study to elucidate and compare the explanatory
merits of these three theories in order to identify the one that better explains why and

how organizational IS changes unfold over time.

This research contributes to the literature in three ways. First, by theoretically exposing
the distinctive nature of path dependence, imprinting and structural inertia, this study
clears the confusion that exists between these conceptualizations. Second, by
empirically validating each conceptualization’s underlying theory, this study highlights
their relative predictive power and their complementarities in explaining the evolution
of an information system and the constraining effect of history that often accompanies
it. In addition, by revealing several cycles, motors, units and modes of change that give
to history it’s meaning, this study identifies different change dynamics and their
respective barriers to change that need to be managed by IS change agents responsible

for the evolution of IS in their organization.

This article is structured as follows. First, we present Van De Ven and Poole’s (1995)
typology for illustrating and distinguishing change theories in order to establish a set
of four key theoretical characteristics upon which to compare and differentiate the
theories of path dependence, imprinting, and structural inertia. Second, based on these
four characteristics, we discuss the tenets of path dependency, imprinting and structural
inertia theories in order to develop an initial understating of each theory’s assumptions
about organizational change, as well as the constraining effect of history that often
accompanies it. Third, we explain the congruence case study methodology used to
empirically elucidate and compare the explanatory merits of these theories to explain

why and how organizational IS changes unfold over time. Fourth and fifth, we present
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and discuss our results. Finally, the paper discusses the limitation of this study as well

as its theoretical and practical implications.

2.2 Theoretical background: explaining organizational change and the constraining
effect of history

2.2.1 Illustrating and Distinguishing Organizational Change Theories

Anchored on an interdisciplinary literature review, Van de Ven and Poole (1995)
inductively identified that process theories explaining organizational change could be
grouped into four basic archetypes, namely life-cycle, evolutionary, dialectical, and
teleological theories. According to the authors, each of these four archetypes are
anchored on a specific metaphor and a particular logic, and hence, the archetypes
explain how and why an organizational change unfolds through fundamentally
different cycles and motors of change (see Table 2.1 for a description of each
archetype). An organizational change theory’s cycle of change refers to its depiction
of the temporal sequence of events as a change unfolds while an organizational change
theory’s motor of change refers to its depiction of the generative mechanisms that
cause/govern the change process, as well as the particular circumstances or

contingencies behind these causal mechanisms (Van De Ven and Poole, 1995).
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Table 2.1 A description of Van de Ven and Poole’s (1995) ideal-type theories of
change
Archetype Life-cycle Evolutionary Dialectical Teleological
Key metaphor | Organic growth Competitive Opposition, conflict Purposeful
survival cooperation
Underlying | *» Imminent program | * Natural * Contradictory * Envisioned end state
logic *= Prefigured selection forces * Social construction
sequence among * Thesis, antithesis, | » Equifinality
* Compliant competitors in a synthesis
adaptation population
Cycle of Linear and Recurrent, Recurrent, Recurrent,
change irreversible sequence | cumulative, and discontinuous discontinuous
of prescribed stages | probabilistic sequence of sequence of goal
in unfolding of sequence of confrontation, setting,
imminent potentials | variation, conflict and synthesis | implementation, and
present at the selection, and between adaptation of means to
beginning retention events contradictory values | reach desired end state
or events
Motor of Prefigured * Population Conflict and Goal enactment
change program/rule scarcity confrontation CODSENsus On means
regulated by nature, * Competition between opposing cooperation/symbiosis
logic, or institutions forces, interests, or
classes

Furthermore, the authors arrange these four ideal-type theories into a typology, a simple

2 x 2 matrix, anchored on two dimensions: single-multiple entity and prescribed

constructed change (see Figure 2.1). The first dimension, labeled unit of change,

differentiates between theories that explain change by focusing on a single entity or by

focusing on interactions between two or more entities (Van de Ven and Poole, 1995;

Weick and Quinn, 1999). The second dimension, labeled mode of change,

differentiates between theories that see change as being prescribed a priori by either

deterministic or probabilistic laws or as being constructed as the change process
unfolds (Van De Ven and Poole, 1995; Weick and Quinn, 1999). Taken as a whole,
according to Van de Ven and Poole’s (1995) typology, theories of change can be

illustrated and distinguished along four key theoretical characteristics: (1) the cycle of
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change events within the change process, (2) the motor of change that governs the
change process, (3) the unit of change at which it operates and (4) the different mode

of change it implies.

Figure 2.1 Van de Ven and Poole’s (1995) typology

EVOLUTION DIALECTIC
Variation— Selection—® Retention Th+ F ]
esis

Multiple | 4 | Rt Svallis
Entities Antithesis

Populaton scarcity Pluralism (Diversity)

Environmental selection Confrontation
Unit of Competition Conlflict
e LIFE CYCLE TELEOLOGY

Stage 4 (Terminate) Dissatisfaction

»>
Stage 3 / &\ Stage 1 Implement /> o\ Search/
Single (Harves') K‘)‘/ (s'm'-up) Goals K—O/ In'exa‘:l

Entity

Stage 2 Set/Envision
(Grow) Goals
Immanent program Purposeful enactment
Regulation Social construction
Compliant adaptation Consensus
Prescribed Mode of Change Constructive

¢ Arrows on lines represent likely sequences among events, not causation between events.
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Overall, Van de Ven and Poole’s (1995) typology offers a parsimonious explanation
of a wide variety of organizational change theories by revealing similarities in
seemingly different theories while also highlighting the “differences that make a
difference” in explanations. Also, by identifying a set of theoretical “primitives” (i.e.,
cycle of change, motor of change) and the conditions in which they operate (i.e., unit
of change, and mode of change), their typology helps us to see the complexities of
organizational change theories as well as to analyze them as a composite of these four
characteristics. Van de Ven and Poole’s (1995) typology thus helps researchers see the
interplay amongst these four characteristics, which makes it possible for them to
discern commonalities and differences among a broad range of specific organizational
change theories that might have been otherwise overlooked (Van de Ven and Poole,

1995).

2.2.2 Three theories to explain organizational change and the constraining effect of
history

We build upon Van de Ven and Poole’s (1995) typology to explore different theories
(i.e., path dependence, imprinting, and structural inertia theories) that explain
organizational change, as well as the constraining effect of history that often
accompanies it. Specifically, anchored on these authors’ four key theoretical
characteristics that differentiate organizational change theories (i.e., cycle of change,
motors of change, unit of change, and mode of change), we emphasize not only the

theoretical difference between path dependence, imprinting, and structural inertia
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theories, but also their implication for agents responsible for managing organizational

change (see Table 2.2).

Table 2.2 A comparison of three organizational change theories according to
Van de Ven and Poole’s (1995) typology
Theories Path dependence Imprinting Structural inertia
Archetype Life-cycle Evolutionary Evolutionary
Cycle of change A self-reinforced cycle that An isomorphic cycle that A selection cycle that
comprises three distinct phases: comprises two distinct comprises three distinct
pre-formation, formation, and periods: sensitive and stages: variation,
lock-in non-sensitive selection and retention
Motor of change Self-reinforcing mechanisms: Isomorphism and Environmental selection
complementarity effects, environmental factors: based on the reliability of
coordination effects, learning economic and technological performance and the
effects, and adaptive expectation conditions, institutional accountability of
effects factors, and particular organizations
individuals
Unit of change Focuses mainly on a single Focuses on a single Focuses on multiple
organization and its historical organization and its organizations that
processes of change, adaptation, surrounding environment compose a population
and replication ecology
Mode of change | Prescribed by deterministic laws | Prescribed by deterministic Prescribed by
and partly constructed by laws deterministic laws and
mindful organizational change partly constructed by
agents organizational change
agents
Constraining The result of self-reinforcing The result of environmental The by-product of
effect of history mechanisms factors and isomorphic environmental selection

tendencies
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2.2.2.1 Path dependency theory

The analysis of path dependence and subsequent theorization began with the pioneering
work of David (1985) and his telling of the QWERTY story, which aimed to show that
“it is sometimes not possible to uncover the logic (or illogic) of the world around us
except by understanding how it got that way (p. 332)”. Later, Arthur (1989, 1994)
developed the first formal theory of path dependence and identified “increasing
returns” or “positive feedbacks” whether in terms of a utility calculus or in terms of
emotional reactions, cognitive biases, and political processes as the major underlying

cause of path dependence (Sydow et al., 2009).

Early works on path dependence were mainly conducted by researchers from the field
of historical and institutional economies, which focused on phenomena such as the
evolution of technology, technological standardization, and regional clusters (Koch,
2011). In essence, these studies, by paying attention to the impacts of past events, which
is often captured in the catch phrase “history matters”, started out as critiques of
neoclassical economists, which assumed the primacy of optimal solutions in terms of

efficiency to explain development and change (Sydow et al., 2012).

However, the concept of path dependence goes far beyond mere “past-dependence”,
by acknowledging the importance of “increasing returns” or “positive feedbacks” in
the development of an organizational path (Sydow et al., 2012). More specifically,
“increasing returns” or “positive feedbacks” refer to the notion of self-reinforcement
(Sydow et al., 2009). Self-reinforcement is a property of certain phenomena where
processes are repetitively pursued to reap incremental increasing rents. It is this logic
of self-reinforcement that represents the core of PDT (Saxenian, 1999; Sydow et al.,
2012). Thus, PDT is different from other type of conceptualizations that also explain

change and the related constraining effect of history (e.g., imprinting, escalating,
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commitment, sunk cost, inertia, reactive sequencing, institutionalizing) since it
emphasizes the importance of “positive feedbacks” and self-reinforcement, as the key
generative mechanisms of both organizational change and the constraining effect of

history.

Correspondingly, several attempts have been made within the PDT literature to identify
and categorize the different causes or logic behind self-reinforced phenomena
(Dobusch and Kapeller, 2013). For example, Beyer (2010) identified seven different
mechanisms capable of producing path dependent continuity while Dobusch and
Schiifller (2012) proposed a list of “typical” positive feedback mechanisms that operate
at and between different levels of analysis. However, to date, the categorization
proposed by Sydow et al. (2009), which lists complementarity, coordination, learning
and adaptive expectation effects as the main logic causing self-reinforcement, is
certainly the one that has received the most attention (Dobusch and Kapeller, 2013).
Specifically, the authors’ framework was developed to distinguish various self-
reinforced phenomena that affect the behaviors of organizations and their subunits. As
such, their framework federates and distinguishes, based on their respective underlying
self-reinforcing logic, a wide range of self-reinforced phenomena that were previously
observed in the path dependence literature and deemed influential to organizational
behaviors: direct and indirect network effects/externalities (Katz and Shapiro, 1985;
Liebowitz and Margolis, 1994; Shapiro and Varian, 1999), dynamic capability
development (Leonard-Barton, 1992; Teece et al., 1997; Schreydgg and Kliesch-Eberl,
2007), and certain types of strategic co-evolution (Burgelman, 2002, 2009; Koch,
2008).

Complementarity effects lie in the synergy resulting from the interaction of two or more
separate but interrelated resources, rules, or practices (Sydow et al., 2009). The
advantage of combining interrelated elements is that the benefits of the combination is

greater then the sum of each element alone. As such, certain resources, rules or practice



96

tend to constantly be combined together in order to reap greater benefits (Sydow et al.,
2009). As a result, distinct sets of activity patterns become dominant which in turn
create path dependencies over time. For example, complementarities can be found in
economies of scope, “where the cost of producing and selling two or more goods or
services together is lower than the cost of producing and selling them separately

(Sydow et al., 2009, p. 700)”.

Coordination effects build on the benefits of rule-guided behaviors (Sydow et al.,
2009). That is, the more actors adopt and apply a specific rule or routine, the more
efficient the interaction among these actors. Indeed, when the behavior of actors is rule
guided it becomes easier to anticipate reactions, which simplify actors’ interactions and
thus reduce coordination costs (Sydow et al., 2009). As such, it becomes more
attractive to adopt these rules or routines when more actors adopt these very same rules
or routines, which creates the reinforcing nature of coordination effects (Sydow et al.,
2009). A classic example of coordination effects is the decision regarding right-hand
versus left-hand traffic, which became fixed due to the obvious benefits that

accompanied it (e.g., less accidents, faster commuting).

Learning effects reside in the fact that the more often an operation is performed, the
more efficiency will be gained with subsequent iterations (Sydow et al., 2009). For
instance, performing an operation repetitively will allow actors to perform the
operation faster, more reliably and with less errors, thus decreasing the average costs
per unit of output (Sydow et al., 2009). As such, certain solutions become more
attractive because accumulated skills decrease their costs. Furthermore, departing from
these solutions becomes less and less attractive over time as it requires new learning

(Sydow et al., 2009).

Adaptive expectation effects relate to the interactive building of preferences across
actors (Sydow et al., 2009). They emerge because individual preferences are not fixed

but rather assumed to vary in accordance with the expectations of others (Sydow et al.,
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2009). A classic example of this mechanism is the need for social belonging and the
desire to end up on the “winning side” (Sydow et al., 2009). As explained by Sydow et
al., (2009 p. 700) “The more people are expected to prefer a particular product or
service (and not another), the more attractive that product or service becomes
(Leibenstein, 1950). Since users are often uncertain about the right choice, they feel

rewarded by the fact that others are likely to prefer the same”.

Based on these four different self-reinforcing logic, path dependence and the
constraining effect of history should be understood as the outcome of a self-reinforced
process that favors a specific pattern of reflection and action (Koch, 2011). For
example, in the context of strategic decision making, an actor’s decision process is
perceived to be, at first, free of constraints whereas it becomes increasingly restricted
through time to attain a state where few or even only one strategic decision is available.
Accordingly, path dependence follows a cycle of change that comprises three
distinctive phases: a preformation phase, a formation phase and a locked-in phase

(Koch, 2011, Schreyogg and Sydow, 2011; Sydow et al., 2009).

The preformation phase is characterized as an open situation with a broad scope of
action and choices (Schreyogg and Sydow, 2011; Sydow et al., 2009). However, one
has to keep in mind that total freedom of choice or action, even in the preformation
phase where actors are believed to be unconstrained, is impossible (Schreydgg and
Sydow, 2011; Sydow et al., 2009). Indeed, the development of a specific path is
inevitably linked or embedded with other developments and thus cannot be seen as
completely separated from the past (Schreydgg and Sydow, 2011; Sydow et al., 2009).
For example, new path developments are likely to be influenced by an organization’s
routines, practices or culture and thus are subject to the history of the firm. In other
words, history is not intermittent and it always plays a role in action (Schrey6gg and
Sydow, 2011; Sydow et al., 2009). As such, this relative but incomplete freedom should

be seen as a large scope of choices. In addition, the outcomes of an actor’s choice or
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action cannot be predicted during this phase. In the path dependence literature, this
uncertainty regarding the outcomes of an actor’s choices or actions is taken into
account by defining an actor’s choices or actions as contingent and varying on a
continuum ranging from “small events” (i.e., unpredictable, non-purposive and
seemingly random) to “big event” (i.e., logical, reflexive and not so random). Both
small and big events may unintentionally set off a self-reinforcing process (Schreyogg
and Sydow, 2011; Sydow et al., 2009). Entering into the dynamics of a self-reinforcing
process represents a “critical juncture” (Collier and Collier, 1991) that indicates the
end of the preformation phase and the beginning of the formation phase (Schreyogg
and Sydow, 2011; Sydow et al., 2009).

The formation phase is characterized by a regime of self-reinforcing mechanisms
(Arthur, 1994). These mechanisms entice the emergence of a dominant action pattern
narrowing the range of choices, which renders the whole decision process more and
more irreversible. Nonetheless, decisions made at this stage are still contingent (i.e.,
uncertain in outcomes), since multiple alternatives are still available (David, 1985).
Hence, PDT, by focusing on self-reinforcing mechanisms, adopts a single unit of
change perspective in explaining organizational change. That is, it focuses on the
internal development of a single organizational entity by examining its historical

process of change, adaptation, and replication (Van de Ven and Poole, 1995).

Finally, the lock-in phase begins once decisions are constrained to the point of creating
a lock-in effect (Schreydgg and Sydow, 2011; Sydow et al., 2009). Specifically, a lock-
in can be defined as a situation in which an actor is dependent on a specific solution
such that he or she cannot switch to an alternative option without suffering substantial
costs (Zhu and Zhou, 2012). A lock-in can also be defined as a strong binding to a
pattern that is sometimes self-imposed, a fixed state that the organization cannot or will
not be able to leave (Harrison et al., 2012). As such, this phase is characterized by the

presence of a dominant decision pattern that is fixed and deterministic in character
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(Schreyogg and Sydow, 2011; Sydow et al.,, 2009). It is at this point that an
organization’s flexibility in decision-making is lost. As such, decision processes and
established practices continue to reproduce this and only this particular outcome even
in the face of better alternatives. Therefore, the occurrence of a lock-in may potentially
impede an organization’s performance as it weakens its capability to change

(Schreydgg and Sydow, 2011; Sydow et al., 2009).

It is important to note here that locked-in patterns are not always undesirable
(Schrey6gg and Sydow, 2011; Vergne and Durand, 2011). Indeed, as observed by
Vergne and Durand (2011), it is the characteristics of the locked-in pattern, such as its
value, rareness or inimitability, that establishes whether it is desirable or not. Put
differently, an organization locked into a valuable, rare, and difficult to imitate pattern
should embrace the phenomenon, as it is likely to yield significant benefits to the firm
(Vergne and Durand, 2011). In turn, an organization constrained by a common,
invaluable and easy to imitate pattern should certainly attempt to move away from this
locked-in pattern, as benefits are highly unlikely to stem from this pattern (Vergne and
Durand, 2011). For instance, a firm like Microsoft has certainly developed key
programming capabilities that are sustained by self-reinforcing mechanisms (i.e.,
complementarity effects, learning effects) (Vergne and Durand, 2011). While the
rarereness of these capabilities have historistically provided Microsoft with a
significant competitive advantage, recent changes favorizing open-source
developement in the software industry have undermined their strategic value (Vergne
and Durand, 2011). Indeed, open-source development now allows expert user
communities to contribute to the development of software and thus commoditized
Microsoft’s programming capabilities. As a result, some would argue that Microsoft’s
programming capabilities are no longer a key source of competitive advantage for the
organization, which would render the path dependence sustained by the self-reinforcing

mechanisms identified above valueless (Vergne and Durand, 2011).
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Recently, the theory of path dependence has been complemented by the notion of path
creation (Garud and Karnge, 2001). Contrary to the basic tenets of PDT which posit
that only external shocks lead to deviations from existing technological, institutional
or organizational lock-ins, path creation stipulates that collectivities of actors can also
mindfully deviate from a path even though they may not be proficient enough to initiate
or control the deviation entirely (Garud and Karnee 2001). Furthermore, in support of
the notion of path creation, Kock (2011) observed that a specific lock-in may not affect
an organization in its entirety, and thus that unaffected elements of the organization in
which this specific lock-in is inscribed may act as counterweights (Kock, 2011). In
addition, these findings also suggest that multiple lock-ins can exist within the same
organization and that they may reinforce or counterbalance each other (Vergne and
Durand, 2011). Consequently, it appears that path dependence is not as deterministic
as previously thought and that the constraining effect of history might be partly

mastered by mindful change agents in organizations.

In summary, previous explanations depict path dependence as an organizational change
process that is initially shaped by contingent choices, labeled “small” or “big” events,
that eventually lead to the emergence of one or more self-reinforcing mechanisms,
which in turn foster the adoption and application of a specific pattern of actions,
rendering potential alternatives uninteresting. Finally, a full state of path dependence
is attained when these mechanisms create a locked-in state characterized by the
presence of a fixed and deterministic organizational pattern. Hence, PDT explains the
constraining effect of history as a result of self-reinforcing mechanisms. Based on Van
de Ven and Poole’s (1995) typology, PDT can thus be understood as a life-cycle theory
that explains organizational change as a three-phase cycle (i.e., pre-formation,
formation, lock-in), caused/governed by different self-reinforcing mechanisms (i.e.,
complementarity effects, coordination effects, learning effects, and adaptive
expectation effects). Furthermore, by focusing on mechanisms that are endogenous to

the organization, PDT explains the development of a single organizational entity and
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thus adopts a single entity unit of change. Lastly, the notion of path creation suggests
that PDT adopts an intermediate mode of change where organizational change is partly
prescribed by deterministic laws and partly constructed by mindful organizational

change agents.
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2.2.2.2 Imprinting theory

The concept of imprinting and its subsequent theorization emerged form the pioneering
work of amateur biologist Douglas Spalding and his observations that domestic birds
have a tendency to follow the first-seen moving object, a behavior that was “stamped
in their nature” as a result of early experience (Spalding, 1873, p. 134). Later, based on
thorough analyses, Heiroth (1911) and Lorenz (1937) made similar observations and
defined imprinting by insisting that this phenomenon — in which early experience
determines subsequent behaviors — was distinct from other learning processes (Marquis
and Tilcsik, 2013). More recently, the use of the term imprinting was introduced in the
field of organizational studies with Sinchcombe’s (1965) classic essay on “Social
Structure and Organizations”. Throughout his essay, Sinchcombe (1965) argued that
“organizations are “imprinted” by the conditions existing in the industry to which they
belong at the time the industry is “born” (Miles et al., 1974, p. 259)”. The author also
suggested that “environmental conditions at any point in time not only specify the
needs for particular goods and services but also determine many characteristics of the
organizations created to provide them (Miles et al., 1974, p. 259)”. Based on this
understanding as well as earlier works from biologists, Marquis and Tilcsik (2013) state

that “imprinting has three essential features:

1) The existence of a temporally restricted sensitive period
characterized by high susceptibility to environmental influence;

2) The powerful impact of the environment during the sensitive
period such that the focal entity comes to reflect elements of the
environment at that time; and
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3) The persistence of the characteristics developed during the
sensitive period even in the face of subsequent environmental
changes (p. 199)”.

Hence, the concept of imprinting goes well beyond the general notion that “history
matters”, by acknowledging environmental influences and isomorphism as the key
generative mechanisms of organizational change, whereas susceptible periods can be
seen as a window during which a change can occur. Thus, imprinting is different from
other similar conceptualizations (e.g., path dependence, escalating, cohort effects, sunk
cost, reactive sequencing, institutionalizing) since it views the constraining effect of

history as the result of environmental conditions and isomorphic tendencies.

Furthermore, based on its three essential features, imprinting can be defined as “a
process whereby, during a brief period of susceptibility, a focal entity develops
characteristics that reflect prominent features of the environment, and these
characteristics continue to persist despite significant environmental changes in
subsequent periods (Marquis and Tilcsik, 2013, p. 199). This depicted co-occurrence
of periods of susceptibility and stability imply that imprinting is characterized by a
cycle of change that comprises two distinctive periods: a brief transition period and a
longer persistent period where stamped-in features remain stable (Marquis and Tilcsik,

2013).

The brief sensitive periods are characterized by uncertainty and great turmoil inside the
organization. As such, the organization is significantly more malleable by
environmental conditions during these short periods than in normal times. Hence, the
window of “imprintability” or change is only open during restricted periods of time,
and when it is shut, the environment is less likely to have a lasting impact (Immelmann,
1975; Stinchcombe, 1965). As an entity might experience multiple sensitive periods

over time, these sensible periods should be conceptualized as periods of transition that
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represent key operating conditions for imprinting to occur. It is during these periods of
transition that core features of the environment exert significant influence on
organizational change. Amongst these features, the imprinting literature identifies three
different sources of imprint: economic and technological conditions, institutional
factors, and particular individuals. In turn, these sources of imprint will mold the
organization during periods of transitions because organizational uncertainty inclines
the organization to mirror the characteristics of its environment due to isomorphic or
alignment tendencies. Hence, the organization tends to be structured to fit its
surrounding environment. As such, an organization is believed to follow a deterministic
mode of change that directs its development according to pre-specified conditions set
up by the environment. In addition, by emphasizing the importance of the environment
as a key source of change, imprinting theory implicitly views organizational change as
the results of interactions between two or more entities (Van de Ven and Poole, 1995).
As such, imprinting theory adopts a multiple entity unit of change in explaining

organizational change.

The long persistent periods are characterized by the presence of a stable and stamped
organizational behavior that is congruent with past environmental conditions even
tough better alternatives are available and/or current environmental conditions differ.
In addition, imprinting theory recognizes that imprints may accumulate over time. As
such, an organization may carry several imprinted behaviors acquired during similar or

different transition periods.

In summary, the previous explanations depict imprinting as an organizational process
that is shaped by environmental conditions. In turn, because of isomorphic tendencies,
organizations tend to mirror their surrounding environments. However, while being
constantly subject to environmental pressure, organizational imprinting only happens
during brief transition periods where the organization is subject to a high level of

uncertainty and turmoil. Finally, a state of imprinting is achieved when an
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organizational behavior is congruent with past environmental conditions even though
better alternatives are available and/or current environmental conditions differ. Hence,
imprinting theory explains the constraining effect of history as the result of
environmental conditions and isomorphic tendencies. Based on Van de Ven and
Poole’s (1995) typology, imprinting theory can thus be understood as an evolutionary
theory that explains organizational change as a two-period cycle (i.e., transition
periods, persistent periods), caused/governed by environmental factors and
isomorphism tendencies (see Table 2.2). In addition, by focusing on forces internal and
external to the organization, imprinting theory adopts a multiple entity unit of change
in explaining organizational change. Lastly, imprinting theory adopts a prescribed
mode of change since pre-specified conditions embedded in the environment are

believed to determine organizational change.

2.2.2.3 Structural inertia theory

Hannan and Freeman (1984) developed structural inertia theory (SIT) to challenge
prominent organization theories that explained variability in organizational
characteristics through references to the accumulation of adaptations of a single
organization. Indeed, Hannan and Freeman (1984) argued that the adaptation of
organizational structures to the environment occurs principally at the population level,
with organizational forms replacing each other as conditions change over time. As
such, SIT adopts a population ecology perspective that sees organizational change as
the result of a selection process rather than as the outcome of organizational actions

(Hannan and Freeman, 1977). Accordingly, SIT is different from other theories that
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also explain change since it emphasizes the importance of competitive forces and
environmental selection as the key generative mechanisms of organizational change.
Furthermore, because of its specific focus on a selection process that implies the

interaction of two or more organizations, SIT adopts a multiple entity unit of change.

Anchored on these motors and unit of change, SIT depicts organizational change as a
cycle that comprises three stages: variation, selection and retention. This ecological-
evolutionary process is thus analogous to the process of natural selection in biology as
it views adapted organizations as those being able to secure scarce resources from their
competitors when environmental conditions change. To survive, organizations need to
exhibit two critical competencies: reliability and accountability. Reliability can be
defined as the capacity to generate collective actions with relatively small variance in
quality while accountability can be defined as the ability to account rationally for the
use of resources as well as the decision and rules behind particular outcomes (Hannan
and Freeman, 1984; Kelly and Amburgey, 1991). Environmental selection will thus
favor organizations that have high levels of reliability of performance and
accountability. To achieve such a high level of reliability of performance and a high
level of accountability, organizations continually need to reproduce their structure. As
such, organizations will rely on an institutionalization process and create highly
standardized routines to make their structure reproducible and stable over time.
However, institutionalization and standardized routines are two-edge swords since, in
addition to offering the advantage of reproducibility, they also generate strong
pressures against change because organization members seek to maintain the status quo
that protects their interests (Kelly and Amburgey, 1991). Hence, the very properties
that give an organization its reproducibility also makes it highly resistant to change

(Hannan and Freeman, 1984).

Consequently, structural inertia can be seen as a by-product of the ability to reproduce

a structure with high fidelity. The concept can thus be defined as the tendency of an
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organization to maintain the status quo or to resist deviating from existing structural
schemes (Hannan and Freeman, 1984, Schwarz, 2010). As such, SIT goes well beyond
the general notion that “history matters”, and differs from other similar
conceptualizations (e.g., path dependence, escalating, cohort effects, sunk cost,
reactive sequencing) since it depicts the constraining effect of history as a by-product

of environmental selection.

In addition, SIT recognizes that not all organization structures have the same bearing
on resource mobilization and thus that some structures are easier to change than others.
Accordingly, Hannan and Freeman (1984) distinguish between “core” and “peripheral”
organizational features and posit that inertial forces will be stronger on core features
because they mobilize more resources. Core organizational features include the
organization’s (1) stated goals; (2) forms of authority and exchange between members
of the organization; (3) core technology, especially as encoded in capital investment,
infrastructure, and the skills of members; and (4) marketing strategy in a broad sense.
Peripheral organizational features include organizational charts (i.e., levels in authority
structures, span of control, etc.) and patterns of specific exchange with organizations
in the environment. Also, the age and size of the organization can exacerbate the
influence of inertial forces. Indeed, since organizational change occurs through a
selection that favors organizations with high levels of reliability of performance and
accountability, surviving organizations become, over time, less and less likely to
change due to their accumulating institutionalization and standardization efforts. As
such, inertia increases monotonically with age and the probability of change in
organizational core features declines over time (Kelly and Amburgey, 1991). Similarly,
because larger organizations emphasize predictability, formalized roles, and control
systems, their behavior becomes predictable, rigid and inflexible as they grow, which
lessens the probability of change in the organization’s core features over time (Kelly
and Amburgey, 1991).
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Recently, Schwartz (2010) complemented the literature on structural inertia by
introducing the logic of deliberate structural inertia. The main difference between
deliberate structural inertia and structural inertia concerns the emphasis put upon
agency and the purposeful endorsing of structural inertia by decision makers during
organizational change. Hence, according to the author, structural inertia should not
only be understood as a by-product of reproducible structures but also as an
intentionally selected response to change. Consequently, it appears that organizational
change as depicted by SIT is not as deterministic as previously thought, since change
agents within the organization can deliberately chose inertia as a course of action.
Hence, SIT adopts an intermediate mode of change that views organizational evolution
as incremental, stable and predictable, while being subject, to a limited extent, to

agential influence.

In summary, the previous explanations depict structural inertia as an indirect effect of
an ecological-evolutionary process, which favors reliable and accountable
organizations. In addition, the theory posits that the very characteristics that guarantee
organizational survival also generate resistance to change, which refrain the adoption
of new organizational behaviors to the benefits of those already in place. Hence, SIT
explains the constraining effect of history as the by-product of environmental selection.
Based on Van de Ven and Poole’s (1995) typology, SIT can thus be understood as an
evolutionary theory that explains organizational change as a three-stage cycle (i.e.,
variation, selection, retention), caused/governed by competitive forces and
environmental selection (see Table 2.2). Furthermore, by adopting a population
ecology perspective, SIT adopts a multiple entity unit of change in explaining
organizational change. Lastly, recent developments in regards to deliberate structural
inertia (Schwarz, 2010) suggest that SIT adopts an intermediate mode of change where
organizational change is partly prescribed by deterministic laws and partly constructed

by change agents.
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2.3 Methodology

We adopt a congruence case study approach to empirically compare and evaluate PDT,
imprinting and SIT to identify the one that better explains why and how organizational
IS changes unfold over time. A congruence case study is a particular kind of
explanatory case study that aims to elucidate and compare the explanatory merits of
competing or complementing theories through within-case analyses (Alisson, 1971;
Blatter and Haverland, 2012; Markus, 1983). To do so, we develop a research design
that takes advantage of unique case features and opportunities for triangulation (i.e., to
intersect data from multiple sources) in order to confirm/infirm each theory’s main
tenets (Brown, 1999; Dubé and Paré, 2003; Lee, 1989). Specifically, our research
design takes into account five important considerations: (1) the theory selection, (2) the
case selection, (3) the unit of analysis of the study, (4) the data to be collected and the
data collection techniques, and (5) the data analysis strategies (Johnston et al., 1999).

Each of these issues is discussed in the following sub sections.

2.3.1 Theory selection

Based on our theoretical aspirations and theory’s place in the scientific discourse, we
elected to compare the theories related to the concepts of path dependency, imprinting
and structural inertia. While these concepts are often used interchangeably within the
IS literature, their respective underlying theories explain both the evolution of IS in

organizations as well as the constraining effects of history that often accompany it.
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Hence, clearing the confusion surrounding the concepts/theories of path dependence,
imprinting and structural inertia is of perennial importance to explain why and how

organizational IS changes unfold over time.

2.3.2 Case selection

Blatter and Haverland (2012) suggest that researchers pursuing a congruence case
study approach should select a crucial case that enables the
confirmation/disconfirmation of each theory’s assumptions. Accordingly, some prior
knowledge about specific features of the case (e.g., context and antecedent conditions)
is useful. Based on this understanding, we selected a major university hospital located
in Canada as our research case. Indeed, over these last few years, one of the authors
has developed close personal and professional relationships with several members of
the hospital that guaranteed the access to the research site once the study began. This
author’s knowledge of the evolution of the IS within the hospital, developed through
his strong ties to key IS change agents, also allowed us to make an ex-ante assessment
to ensure that the hospital represented a unique case where each theory had an equal
chance to explain the evolution of the hospital’s information systems as well as the
constraining effect of history that often accompanies it. From a PDT perspective, the
hospital is part of a broad healthcare infrastructure supported by an experienced
workforce, which could have triggered key self reinforced mechanisms that constrain
IS change. From an imprinting perspective, the hospital is subject to important periods
of uncertainty and turmoil every four years or so due to the duration of a political term,

which could lead to several cycles of IS imprints. Lastly, from a structural inertia
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perspective, the provision of individual care is subject to strong pressures for reliability
of performance and accountability that have fostered, over time, the development of
several reproducible structures, that may have increased the hospital’s inertia and
impede IS change. Hence, the hospital offers a setting with a wide range of “natural
controls” that allows us to confirm/infirm each theory’s tenets on the evolution of the

IS in organizations and the constraining effect of history that often accompanies it.

2.3.3 Unit of analysis

The specific unit of analysis of this study is the IS supporting the management of
patient information (i.e., the MPI system) at the hospital. The MPI system is a key
component of the hospital’s fundamental process of providing patient individual care
(PIC) since it keep tracks of all relevant patient information in each of its key sub-
processes: (1) Reception and Orientation; (2) Evaluation, coordination and planning;
(3) Diagnostic, and (4) Therapy. Anchoring our analyses of IS change on this particular
unit of analysis provides us with several benefits. First, this key IS was one of the first
to be implemented at the hospital and is still in use today, which provides us with
several decades of data and a meaningful time-period to evaluate why and how
organizational IS changes unfold over time. Second, managing patient information has
always been a top priority for the hospital, at the very least for billing and revenue
purposes, which makes respondents more likely to be well aware of the main issues
related to this critical IS. Similarly, archival sources from the hospital library should
also contain relevant information on this specific IS. Finally, in addition to having

always been important for the hospital, a recent governmental decision asking all
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healthcare establishments to participate in the creation of a single, centralized, and
digital patient information file has recently put the management of patient information
to the forefront of the hospital’s priorities. This new governmental agenda has thus
yielded strong interests and commitment for our research project since the various
stakeholders of the hospital wish to alleviate IS change barriers in order to fulfill the

government’s request.

2.3.4 Data collection

Two methods were used to collect data. Structured interviews were the main source of
data while documentary evidence in the form of annual reports® were used in support.
Appendix A and B provides the consent form and the interview guide used to conduct
the interviews. As can be seen from Appendix B, the focus of the interviews was
twofold. First, to identify each of the major IS changes characterizing the evolution of
the MPI system from its inception, in 1967, until 2001 when all the IS activities of the
hospital were outsourced to a third party. Second, to understand which of Van de Ven
and Poole’s (1995) theoretical “primitives” and operating conditions best described
each of the IS changes previously identified. That is, to assess which cycle, motor, unit
and mode of change best characterized each IS change. As such, we did not collect data

from the perspective of our pre-selected theories, but rather searched for the existence

? Only three annual reports are missing from our analyses since they were not produced by the hospital
for the year 1971, 1972 and 2000.
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of Van de Ven and Poole’s (1995) “primitives” and operating conditions in order to
guard us from the fallacy of self-fulfilling prophecies that may occur when researchers

expect certain results.

In total, 12 interviews were conducted with 6 different respondents (see Tables 2.3 and
2.4). We first conducted six preliminary 3-hour interviews with two active managers
and one consultant responsible for the development of the MIP system at the hospital
to obtain their commitment to participate in the research project, define the scope of
the project and establish sound data collection procedures (i.e., finalize the
development of the interview guide, the identification of key active and retired
respondents, and respondent cross-validation techniques). Second, we conducted two
3 hour interviews with two active managers to establish a preliminary timeline of IS
changes and gather preliminary narratives of each of the changes made to the MPI
system from 1967 to 2001. A thorough analysis of the hospital’s annual reports for the
corresponding period complemented this second round of interviews to ensure data
quality and accuracy. Third, we conducted one 4-hour interview with 3 active and 2
retired managers to finalize the timeline and each of the narratives previously
developed. Fourth, we conducted a 2-hour interview with a retired manager and a 1-
hour interview with another retired manager to gather additional information on each
IS change and to make sure that no IS change was omitted in the development of our
timeline and narratives. Once again, a thorough analysis of the hospital’s annual reports
for the corresponding period complemented these last two rounds of interviews to
ensure data quality and accuracy. Lastly, we conducted one 4-hour interview with 3
active and 2 retired managers to confirm/disconfirm our interpretation of why and how
the MPI systems evolved over these last forty years as well as to make sure that

theoretical saturation was achieved.
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Interview Date Key objective Respondents
1 05/15/2014 | Present the research project to key stakeholders at the hospital A,Band C
2 05/22/2014 Obtain hospital's eommmnp;u;; ::)tpmcxpatc in the research A, Band C
] 05/29/2014 Define the scope of the research project A,BandC
4 06/17/2014 Identify the IS system to be studied A,Band C
5 09/02/2014 Identify key respondents and cross-validation techniques A,BandC
6 09/17/2014 Finalize the development of the interview guide A,Band C

Develop a preliminary timeline and narratives for each IS
7 10/01/2014 change characterizing the evolution of the MPI system (first AandB
20 years)
Develop a preliminary timeline and narratives for each IS
8 10/22/2014 change characterizing the evolution of the MPI system (last AandB
20 years)
Finalize the timeline and narratives of each IS change
2 REe characterizing the evolution of the MPI system A,B,D,Eand F
10 077212014 Gather additional mformatlgn and obtain theoretical D
saturation
1 07/28/2014 Gather additional mformatmn and obtain theoretical B
saturation
Confirm/disconfirm our interpretation of why and how the
12 07/28/2014 MPI systems evolved these last forty years and validate B

theoretical saturation
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Table 2.4 Profile of key respondents :

Respondent Functions held at the hospital Periods Interviews
A IS advisor in the department of personnel services 1993 - 1996 1,2,3,4,5,6,
Manager 1996 - 2003 7,8,9and 12
B Beneficiary attendant 1979 - 1986 1,2,3,4,5,6,
Analyst/Programmer-analyst/Senior advisor 1986 - 2006 7.8,9 and 12
c IS consultant 2003 -2006 | %34 3 end
Analyst/Programmer-analyst 1968 - 1969
B 1S deparhnent dircotor T i et
Analyst 1970 - 1975 9,11 and 12
E IS production manager 1976 - 1980
IS software manager 1981 - 2000
Programmer-analyst 1987 - 1989
F Analyst 1990 - 1999 9and 12
IS infrastructure management 2000 - 2006
Assistant director of IS operations 2007 - 2015

Overall, our interview protocol allowed us to both triangulate our data across different
sources and validate our interpretation of each IS change with respondents, which
increases the validity of our findings. Also, with the help of our interview guide, our
data collection was conducted in a manner that the data collected could be used to
confirm/infirm the main tenets of each theory while at the same time minimizing the

self-fulfilling prophecy bias.
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2.3.5 Data analysis

Data analysis was mainly concerned with evaluating the level of congruence between
the tenets of each theory and our observations in the field. To do so, we first developed
a list of codes to reflect each of Van de Van and Poole’s (1995) “primitives” and
operating conditions. Then we reviewed the data for each IS change and coded
meaningful excerpts from the interview transcripts and annual reports with the help of
the ATLAS-ti 7 software (Auerbach and Silvertein, 2003). It took several iterations to
code all documents and organize data to facilitate their analysis (Miles and Huberman,
1994). Specifically, four complementary process data analysis strategies were used to
organize and make sense of our data: temporal bracketing, narrative, alternative
template, and visual mapping (Langley, 1999) (see Table 2.5). Then, the researcher
who conducted the interviews analyzed the data following a pattern matching strategy
(Yin, 2003). This analysis resulted in the identification of eight IS changes
characterizing the evolution of the MPI systems and the theory that best explains each
of them (see Tables 2.6 to Table 2.13). The other researcher then validated the analysis
and played the role of the devil’s advocate (Eisenhardt, 1989) to establish evidence that
each IS change was matched to the right theory and thus, that the chosen theory for

each IS change was not the result of a spurious association.
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Table 2.5 Our operationalization of Langley’s data analysis strategies

The temporal bracketing strategy consists of decomposing process data into successive adjacent periods. As
such, the evolution of the MPI system was devised as a combination of successive episodes of IS changes
and transformed into a series of more discrete but connected blocks (Langley, 1999). The data gathered for
each episode (ie., IS change) was used to describe an IS change as a linearly evolving pattern. Evidences
were also drawn together to examine how the context affects each IS change, and determine the
consequences of each IS change on future IS changes.

Temporal
bracketing

Narratives are “stories [that] help explain the relationships between events in a process Pentland (1999, p.
711)”. They generate a meaningful explanation of what is causing & particular outcome (Langley, 1999).
Narratives are useful in process analysis because they incorporate time as an organizing device (Langley,
1999; Pentland, 1999). However, in producing process narratives, it is important to avoid treating
description as an end in itself (Knights, 1995; Langley, 1999). According to Pettigrew (1997), meaningful
explanations of process outcomes require more than the description of event sequences (ie., a case study
rather than a case history). Identifying the “generative structures” that shape a process requires a theoretical
interpretation that enables knowledge and understanding of that process (Pentlend, 1999). That is, some
theoretical apparatus is needed to articulate how and why a particular process outcome emerges.
Accordingly, we draw on Van de Ven and Poole’s (1995) typology to structure the case narrative and our
understanding of each IS change that characterizes the evolution of the MPI system.

Narrative

Our triple theoretical take of each IS change that characterizes the evolution of the MPI system required that
our narrative strategy be complemented by an alternative template strategy (Langley 1999). That is, our
interpretation of each IS change is based on the theories we selected a priori (i.e., PDT, imprinting theory,
and SIT). Accordingly, we identify which theoretical template contributes to a satisfactory explanation of
each IS change and the constraining of history that often accompanies it.

Alternative
Template

A visual mapping strategy allows for the presentation of large quantities of information in relatively little
space. As such, this date analysis strategy can easily be nsed to show precedence, parallel processes, and the
passage of time (Langley 1999). Accordingly, we build a timeline of all the IS changes that characterize the
evolution of the MPI system to gynthesize our results (see Table 14).

Visual
mapping

24 Results

In total, we identified 8 major changes that were made to the MPI system over a 34
year period spanning from 1967 to 2001 (see Tables 2.6 to 2.13). The present section
details the narrative of each of these eight key IS changes so that their respective
dynamics can be properly understood. In addition, these brief narratives, by describing

the cycle, motor, unit and mode of change characterizing each key IS change, also
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reveal the underlying theoretical rationale that best explains their genesis and outcome.
As aresult, our findings provide an in-depth understanding of the evolution of the MPI
system while also revealing the underlying theory that best explains why and how
organizational IS changes unfold over time as well as the constraining effects of history

may have influenced them.

2.4.1 Change #1: Creation of the MPI system

It is in 1966 that the hospital bought its first computer. At the time, the hospital decided
to purchase a mainframe to replace old accounting machines that supported the already
existing accounting and medical statistics systems. To realize this important migration,
the hospital hired ABC, the mainframe’s manufacturer, which re-located several of its
employees at the hospital premises for the duration of the project. It is under the
recommendation of ABC that the hospital hired its first IT employee, “Respondent D”,
and gave him the responsibility to manage this important project. During his first 18
months at the hospital, “Respondent #D” was thus in charge of implementing’ the
accounting and medical statistics systems for the new mainframe. Following this
project, “Respondent #D” suggested that the hospital should continue its
computerization efforts by also migrating its paper-based index system named

“CARDEX” to the mainframe. Indeed, having worked extensively with accountants,

3 Implementing includes both development activities as well as deploying the newly developed system
to users.
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archivists and receptionists to implement the accounts receivable module of the
accounting system for the mainframe which requires valid patient information to
appropriately bill patients, “Respondent #D” noted that it would be advantageous for
the hospital to implement a computer-based system that would capture all relevant
patient information at the source and then feed it to the accounting and medical

statistics systems on the mainframe.

Taking into account the recommendation of “Respondent #D” and the support of the
hospital’s business process management office (BPMO), which was also looking for a
solution to improve the management of patient information, the hospital decided to
start to implement the MPI system at the end of the year 1967. Fittingly, the first version
of the MPI system was built on the mainframe that was originally put in place to support
the accounting and medical statistics systems. At the time, its sole purpose was to
electronically index all patient names and record numbers in order to replace the paper-
based index system named “CARDEX”. After an implementation that lasted 18
months, archivists and receptionists started to use the MPI system in 1969. While most
managers welcomed the creation of the MPI system because they knew other major
players in the healthcare sector were also pursing such a change, receptionists and
archivists showed great resistance. Indeed, the passage from the old manual typewriters
to the new electronic typewriters (i.e., the MPI system terminals) proved to be too
difficult for most receptionists and archivists. So much so that a year after the
implementation of the MPI system was completed, 21 of the 23 receptionists and

archivists working at the hospital’s admission and archive department were replaced.

Overall, the initial creation of the MPI system can be seen as the logical extension of
previous computerization efforts conducted at the hospital. Indeed, the MPI system was
seen by the hospital’s IT personnel and the BPMO as a key complement to already
existing computerized systems, since it could efficiently capture and disseminate

patient information to the accounting and medical statistics systems on the mainframe.
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Hospital managers perceived this change favorably because other institutions in the
healthcare industry were also pursuing a similar change, while first level employees,
who saw their daily tasks change drastically due to the introduction of electronic
typewriters, resisted or were simply unable to make the necessary adjustments. In the
end, the hospital replaced all reluctant receptionists and archivists and the
implementation of the MPI system was deemed a success. Accordingly, based on Van
de Ven and Poole’s (1995) set of theoretical “primitives” and operating conditions, this
key IS change followed a life-cycle cycle of change where the creation of the MPI
system can be considered as the next logical phase in the ongoing process of
computerizing hospital activities. Fittingly, two motors of change caused/governed the
creation of the MPI system: (1) the strong complementarity effects between the MPI
system and the accounting and medical statistics systems that would ensue from this
key IS change; and (2) the learning effects that ensued from “Respondent #D’s”
previous work on the implementation of the accounting and medical statistics systems
on the mainframe. This key IS change is also characterized by a single unit of change
since most stakeholders in the creation of the MPI system were members of the
hospital, even tough several hospital managers were aware of a similar change made
elsewhere. Lastly, the creation of the MPI system followed an intermediate mode of
change. Indeed, this change was highly debated amongst managers of the BPMO and
a final accord was only reached once a friend of “Respondent #D” in favor of the
project was promoted to a higher position in the BPMO hierarchy. Hence, this change
was to some extent constructed. Based on this characterization, we can now establish
that the tenets of PDT best explain the genesis and outcome of this key IS change as
well as the constraining effect of history that accompanies it since the creation of the
MPI system is driven by both complementarity and learning effects while following a
cycle, unit and mode of change that correspond to the tenets of PDT (see Table 2.6).
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2.4.2 Change #2 : Upgrade of the MPI system’s terminals

While migrating the “CARDEX” to the mainframe, “Respondent #D” asked the
hospital for the permission to purchase computer monitors. His intent was to replace
the electronic typewriters with state of the art monitors, which would enable archivists
and receptionists to better interact with the MPI system. Unfortunately, the financial
director in office denied his request since money was short and the hospital had other
priorities at that time. Now, five years later, the chance to replace the electronic
typewriters presented itself again due to an unanticipated turn of events. Indeed,
another healthcare institution that was geographically close to the hospital, labeled
XYZ, had just purchased new computer monitors and wanted to get rid of its old
monitors. Aware that the hospital had overlooked the purchase of computer monitors
five years earlier due to cost issues, ABC (i.e., the manufacturer of the hospital’s
mainframe), which was now selling the new computer monitors to XYZ, offered
XYZ’s the opportunity to donate its old monitors to the hospital. Discussions between
the hospital, ABC and XYZ went swiftly and the hospital decided that this gift provided
an excellent opportunity to replace its old electronic typewriters. Even though the
hospital did not have to incur any acquisition costs for these computer monitors, two
other factors may have also contributed to this key IS change. First, the organizational
structure of the hospital had changed significantly since “Respondent D’s” last request.
Indeed, the IT department was no longer under the responsibility of the hospital’s
financial director for it was now reporting directly to the hospital’s general manager.
Second, information technologies had evolved rapidly and significantly over the past
five years. So much so that the healthcare industry was now investing massively in new
information technologies to diminish administrative costs. Hence, computer monitors
were now common and their performance was vastly superior to the now obsolete

electronic typewriters. As such, if the hospital wanted to remain competitive in the
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years to come, it had no choice but to continue its computerization efforts, which
inherently involved switching to computer monitors in order to keep pace with the
steady evolution of information technologies. Although this fact may have been
neglected five years earlier by the financial director since he was mainly concerned
with balancing the hospital’s budget at the time, the hospital’s general manager
concerned with the long term viability of the hospital was quick to understand the key

role of information technologies and thus accepted the gift from XYZ.

Taken as a whole, this migration to state of the art computer monitors can be depicted
as a process that was initially stopped by strong inertial forces, such as forms of
authority and resource allocation, but was later resumed due to an unanticipated
opportunity stemming from the hospital’s environment, as well as a restructuring of the
hospital’s forms of authority and a rebalance of short-term and long-term goals. Indeed,
changes in the healthcare industry and the arrival of a favorable general director who
saw the necessity to comply with changing environmental conditions, enticed the
hospital to change its terminals since information technologies were now considered
strategic assets instead of simple expenses. Accordingly, based on Van de Ven and
Poole’s (1995) set of theoretical “primitives” and operating conditions, this key IS
change followed an evolutionary cycle of change, where switching to computer
monitors was a prerequisite to pursue the computerization of the hospital’s activities
and a necessity to ensure the hospital’s competitiveness in the long run.
Correspondingly, the motor of change that caused/governed the hospital’s switch to
computer monitors was the need to keep pace with the steady evolution of information
technologies as well as a transformation of the hospital’s forms of authority and stated
goals. This IS change also adopted a multiple unit of change since there were multiple
stakeholders, both internal (e.g., general manager) and external (e.g., the manufacturer
of the hospital’s mainframe and XYZ). Lastly, it followed a prescribed mode of change
since the migration to computer monitors was, to some extent, predictable from the

onset. That is, the hospital had no choice but to eventually replace its old electronic
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typewriters to remain competitive. Furthermore, only the computer monitors given by
ABC were considered due to their low acquisition costs. Based on this characterization,
we can now establish that the tenets of SIT best explain the genesis and outcome of this
key IS change, as well as the constraining effect of history that accompanies it since
the upgrade of the MPI system’s terminals was driven by competitive forces and a
change in the hospital’s core features (i.e., forms of authority and stated goals) while
following a cycle, unit and mode of change that correspond to the tenets of SIT (see
Table 2.7).
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2.4.3 Change #3: Extension of the MPI system to include admission functionalities

Recognizing the benefits stemming from the initial creation of the MPI system, which
electronically indexed all patient names and record numbers in order to replace the
paper-based index system named “CARDEX”, many other departments (e.g.,
pharmacy, biology, dietetic) also wanted to computerize their activities to reap similar
benefits. Pressured by these departments to develop various specialized information
systems tailored to their respective needs, the hospital’s IT personnel rapidly realized
that all these future information systems would need to capture the same key patient
information. Indeed, this information would inherently serve as the primary key to
categorizing all the information captured in these specialized systems. Recognizing that
it would be cumbersome and redundant to implement the same sub-set of
functionalities in all future specialized systems to capture this key patient information,
the hospital’s IT personnel suggested that this information should instead be captured
at the source by the MPI system when the patient checks-in at the admission desk of
the hospital. As such, this specific sub-set of functionalities would only be
implemented once and the MPI system would then feed the patient information to the
hospital’s other specialized systems. This alternative was presented to the
administrative board, which accepted the project on the basis that capturing patient
information centrally in the MPI system would improve data quality and reduce
implementation costs. After taking a full year to implement these functionalities in the
MPI system, receptionists and archivists started to use them in 1974. In the process, the
traditional paper-based systems that were used to capture patient information were
decommissioned despite user resistance. Similar to the initial creation of the MPI
system, some users were afraid to lose their jobs, as they did not trust computer
systems. As such, they resisted by continuing to use the old paper-based system stating

that it was more reliable. Nonetheless, “Respondent #D”, who was in charge of
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implementing these new functionalities, convinced the hospital’s general manager that
the functionalities newly implemented in the MPI system were working properly and
that errors were deliberately caused by the hospital’s personnel. Accordingly, the
hospital’s general manager unilaterally decided that the old paper-based system should
be scrapped and that the MPI system would, from now on, be the only system used at

the hospital to capture key patient information.

Overall, the extension of the MPI system to include functionalities that would capture
all key patient information at the hospital was a direct consequence of the success of
previous computerization efforts and seen as a stepping-stone in the pursuit of the
computerization of hospital activities. Furthermore, it is the redundancy that would
have been created across all other specialized systems that made this change to the MPI
system a logical and predictable course of action. Also, the strong user resistance faced
by the implementation team suggests that this change was discussed extensively and
that several organizational actors intentionally attempted to derail the implementation
of the MPI system’s new functionalities. Accordingly, based on Van de Ven and
Poole’s (1995) set of theoretical “primitives” and operating conditions, this key IS
change followed a life-cycle cycle of change, where the extension of the MPI system
to include functionalities to capture patient information can be considered as the next
logical phase in the ongoing process of computerizing hospital activities.
Correspondingly, two motors of change caused/governed this key IS change: (1) the
strong complementarity effects that would ensue from combining the MPI system’s
new functionalities with the specialized systems to be implemented in the future; and
(2) the coordination effects that would occur from using a single central system to
capture and disseminate key patient information at the hospital. It also adopts a single
unit of change since all stakeholders involved in this extension of the MPI system were
internal to the hospital. Lastly, it follows an intermediate mode of change since user
resistance was great despite the hospital’s general manager’s ruthlessness to enforce

the change and the predictable nature of this specific extension. Based on this
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characterization, we can now establish that the tenets of PDT best explain the genesis
and outcome of this key IS change as well as the constraining effect of history that
accompanies it since the extension of the MPI system to include functionalities to
capture key patient information at the source was driven by both complementarity and
coordination effects while following a cycle, unit and mode of change that correspond

to the tenets of PDT (see Table 2.8).
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244 Change #4 : Extension of the MPI system to include bed management
functionalities

Following the first extension of the MPI system to include admission functionalities,
which enabled the hospital to capture key patient information centrally and thus to keep
track of patients that were checking-in the hospital, the IT personnel decided that it was
opportune to add functionalities that would enable the hospital to electronically keep
track of patients who were moving inside the hospital and/or checking-out. At that time,
patient movements within the hospital and/or their departure were only recorded on
paper slips that were then sent to the admission desk via a pneumatic system in order
to be added to the patient’s personal paper file. Once in the patient’s personal paper file
at the admission desk, patient movements would rarely be communicated to other
departments within the hospital. Hence, further extending the MPI system to include
bed management functionalities and keep track of all patient movements within the
hospital and/or their departure was seen by the IT personnel as an opportunity to
facilitate the dissemination of key patient information across departments and improve
inter-departmental interactions. In addition, by keeping track of all patient movements
electronically, this second extension would facilitate the production of several hospital
reports that were previously produced manually (e.g., daily census of all hospital
patients). As such, departments such as pharmacology and dietetic, which had already
linked their own specialized information systems to the MPI system, would now be
able to distribute patient prescriptions and meals more effectively and efficiently since
their employees would now be aware of the exact location of each patient within the
hospital or if their hospitalization has ended. Adding the bed management
functionalities to the MPI system took about a year to implement and the old pneumatic
system was retired in 1974 when “Respondent D” collected and destroyed all paper

slips during an overnight whirl. Expecting protests from receptionists, archivists and
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nurses, “Respondent #D” then prepared his response to the resistance he was expecting
to face the next morning. However, to his surprise, he didn’t receive any complaints
and the implementation of the extension of the MPI systems to electronically keep track

of all patient movements within the hospital and their departure was deemed a success.

Opverall, the extension of the MPI system to include functionalities that electronically
kept track of all patient movements within the hospital and their departure was seen as
a complement to previous computerization efforts since it would reinforce the
synergies that already existed between the MPI system and the hospital’s other
specialized systems. In addition, this extension was also a way to improve inter-
departmental interactions and facilitate the production of several reports. Also, the lack
of user resistance suggests that this extension to the MPI system was expected and that
receptionists, archivists and nurses saw it as inevitable. Accordingly, based on Van de
Ven and Poole’s (1995) set of theoretical “primitives” and operating conditions, this
key IS change followed a life-cycle cycle of change, where the extension of the MPI
system to include bed management functionalities can be considered as the next logical
phase in the ongoing process of computerizing the hospital’s activities.
Correspondingly, two motors of change caused/governed this extension of the MPI
system to include bed management functionalities: (1) the strong complementarity
effects that would ensue from combining the MPI system’s new functionalities with
those already implemented in the system as well as those previously implemented in
the hospital’s other specialized systems; and (2) the coordination effects that would
occur from using up to date information on patient movements to facilitate inter-
departmental interactions. It also adopted a single unit of change since all stakeholders
involved in this extension of the MPI system were internal to the hospital (i.e.,
“Respondent #D”, other IT personnel, receptionists, archivists and nurses). Lastly, it
followed a prescribed mode of change since this extension of the MPIS systems was
expected from the onset and everyone bought into the change without questions. Based

on this characterization, we can now establish that the tenets of PDT best explain the
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genesis and outcome of this key IS change as well as the constraining effect of history
that accompanied it since the extension of the MPI system to include bed management
functionalities was driven by both complementarity and coordination effects while
following a cycle, unit and mode of change that correspond to the tenets of PDT (see

Table 2.9).
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2.4.5 Change #5 : Upgrade of the MPI system’s addressing method

In 1974, the growing number of functionalities offered by the MPI system, its
increasing number of users, as well as the rising number of other specialized systems
connected to the MPI system, forced the hospital to upgrade the MPI system’s disc
addressing method to restore an adequate level of performance. Indeed, data demands
generated by previous computerization efforts had now led to a space shortage on
computer discs, as well as a decrease in the input-output performance of the discs,
which created a bottleneck that needed to be solved. At that time, the MPI system relied
on a sequencial addressing method, called ISAM, to store and retrieve data. ISAM was
extremely limited and did not maximize the storage and retrieval capabilities of the
MPI system in terms of speed and capacity. In response to this important issue,
“Respondent E” explored several avenues and conducted several tests to identify a
useful alternative. Finally, based on his recommendation, the IT personnel of the
hospital implemented a virtual addressing method, called VSAM, to overcome the MPI
system’s disc addressing problems. It is important to note that VSAM was compatible
with the hospital’s current information systems while also being used by many other
organizations that had also purchased a mainframe from ABC (i.e., the hospital’s
mainframe manufacturer). Hence, the IT personnel of the hospital was confident that
only a limited portion of the MPI system had to be re-written in order to complete the
switch to VSAM and that the upgrade would yield satisfactory results. Accordingly,
the MPI system was re-written in less than a year and users (i.e., receptionist, archivists,

nurses) showed no resistance, as most of them were blind to the change.

Overall, the upgrade of MPI system’s disc addressing method is a direct consequence
of previous computerization efforts at the hospital as well as a prerequisite to
electronically support current and future hospital activities. In addition, compatibility

issues with the hospital’s current information systems significantly constrained the
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hospital’s choice and made the selection of the VSAM disc addressing method a given.
Accordingly, based on Van de Ven and Poole’s (1995) set of theoretical “primitives”
and operating conditions, this key IS change followed a life-cycle cycle of change,
where the upgrade of MPI system’s disc addressing method can be considered as the
next logical phase in the ongoing process of computerizing hospital activities.
Correspondingly, the motor of change that caused/governed this key IS change was the
strong complementarity effects that would occur between the new disc addressing
method and the hospital’s current information systems. It also adopted a single unit of
change since all stakeholders involved in the upgrade of the MPI system’s disc
addressing method were internal to the hospital (i.e., Respondent #E, other IT
personnel, receptionists, archivist, nurses). Lastly, it followed a prescribed mode of
change since no other viable options were available at the time and everyone involved
bought into this key IS change without question. Based on this characterization, we can
now establish that the tenets of PDT best explain the genesis and outcome of this key
IS change as well as the constraining effect of history that accompanied it since the
upgrade of the MPI system’s disc addressing method was driven by complementarity
effects while following a cycle, unit and mode of change that correspond to the tenets

of PDT (see Table 2.10).
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2.4.6 Change #6 : Extension of the MPI system to include appointment functionalities

The objective of this important extension to the MPI system was to standardize and
unify the management of appointments at the hospital. At that time, almost every
department of the hospital managed their own appointments through homemade
systems. Indeed, some departments were using old paper-based systems such as ledgers
while others were using Excel files to schedule patients for their respective treatments.
This plethora of diverging and unlinked systems created several deficiencies that
impeded the provision of individual care at the hospital. For example, the same patient
could be scheduled for two appointments, in two different departments at the same
time. Such situations significantly confused patients and wasted precious hospital
resources in terms of personnel and room allocations. Hoping to address these
important issues, the hospital decided that is was time to implement a universal
appointment system. More precisely, it was decided that the MPI system would be
extended to include these new functionalities. Hence, similar to the extension to include
bed management functionalities, this new extension would build on the functionalities
already implemented in the MPI system to improve inter-departmental interactions. As
such, by providing a centralized and up to date schedule, the MPI system would enable
all departments to adequately plan their activities and be better prepared for the work
to be done. It addition, as noted by “Respondent #D”, it would have been impossible
to develop these newer functionalities without having first implemented the index,
admission and bed management functionalities into the MPI system. Indeed,
appointment functionalities required the outputs of these previous functionalities to
work properly. Furthermore, the outputs of appointment functionalities would later
become the inputs of index, admission and bed management functionalities to allocate
personnel and rooms adequately, as well as to improve the provision of individual care

at the hospital. Hence, index, admission, bed management and appointment
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functionalities are extremely complementary while each set of functionalities
represents a critical building-block or phase in the overall development of the MPI
system. However, although predictable, the decision to extend the MPI system to
include appointment functionalities wasn't taken lightly since the hospital’s
administrative board was well aware of the difficulties of implementing such
functionalities. Indeed, it was well known within the healthcare industry that
standardizing appointment methods within a healthcare institution was extremely
difficult and that many attempts made by other hospitals to implement such
functionalities had failed in the past. Three reasons explained these failures. First,
standardizing appointment methods involves multiple stakeholders with different
needs and interests that may be at odds. Second, attempting to implement a universal
appointment system to federate the activities of numerous departments that operate
differently is a very difficult task. Third, the most powerful stakeholders within the
healthcare institution, such as doctors, are likely to provide strong user resistance since
centralizing appointment functionalities on a single system is likely to markedly alter
their work practices. Despite these concerns, the hospital decided in 1979, after several
years of postponing this IS change out of fear of failure, to implement the appointment
functionalities into the MPI system. This implementation effort was completed in 1982.
While the first attempt to extend the MPI system was a limited success, the appointment
functionalities were not discarded but rather improved through time and are still being

used to this day.

Overall, the extension of the MPI system to include appointment functionalities is a
direct consequence of the other computerization efforts conducted at the hospital.
Indeed, it would have been impossible to implement the appointment functionalities
without having developed the index, admission and bed management functionalities a
priori. As such, this extension can be seen as the next phase in the evolution of the MPI
system. Accordingly, based on Van de Ven and Poole’s (1995) set of theoretical

“primitives” and operating conditions, this key IS change followed a life-cycle cycle
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of change, where the extension of the MPI system to include appointments
functionalities can be considered as the next logical phase in the ongoing process of
computerizing hospital activities. Correspondingly, two motors of change
caused/governed this key IS change: (1) the strong complementarity effects that would
ensue from combining the MPI system’s new functionalities with those already
implemented in the system as well as those previously implemented in the hospital’s
other specialized systems; and (2) the coordination effects that would occur from using
a single centralized system to schedule patient appointments and facilitate inter-
department interactions. It also adopted a single unit of change since all stakeholders
in this extension of the MPI system were internal to the hospital (i.e., IT personnel,
administrative board members, receptionists, archivists, nurses, doctors). Lastly, it
followed an intermediate mode of change since the hospital’s decision makers
mindfully weighted the pros and cons of implementing appointment functionalities into
the MPI system before moving forward with the change. Based on this characterization,
we can now establish that the tenets of PDT best explain the genesis and outcome of
this key IS change as well as the constraining effect of history that accompanied it since
the extension of the MPI system to include appointment functionalities was driven by
both complementarity and coordination effects while following a cycle, unit and mode

of change that correspond to the tenets of PDT (see Table 2.11).
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2.4.7 Change #7 : Upgrade of the MPI system’s operating system

In 1987, the sum of all previous computerization efforts forced the hospital to change
the MPI system’s operating system. Indeed, over the years, the constant addition of key
functionalities, as well as the development of complementary specialized information
systems created a situation were the MPI system’s operating system could no longer
manage the demands stemming from an ever-increasing ecology of information
systems. Interestingly, this sifuation was not unique to the hospital. Indeed, many other
organizations, from all kinds of industries, were also facing the same issue at that time.
Furthermore, the hospital’s mainframe manufacturer, who knew about the issue and
had made the decision to no longer support the hospital’s current operating system, had
already warned the hospital about this critical issue and had put significant pressure on
the hospital during the last five years to upgrade its operating system. Left with no
other choice, the hospital considered the possibility of replacing its old operating
system, called “Disk Operating System” (DOS) with a an operating system called
“Multiple Virtual System” (MVS), which had already been successfully implemented
by larger organizations, such as banks and food retailers that had faced the same issue
in the past. However, a member of the hospital’s board of advisors, who had already
supervised a similar upgrade at a food retailer, cautioned the hospital that such a
change, while necessary, would be risky and costly. Indeed, such an upgrade was no
easy task since every program that had been developed at the hospital, including the
MPI system, would need to be substantially re-written in order to continue to function
properly on the new operating system. Nonetheless, confident in their ability to deliver
a smooth transition to MVS, the IT personnel of the hospital convinced the
administrative board that the move could be completed on time and within budget. At
first, external consultants were hired to help the IT personnel of the hospital. However,

for cost and budgetary reasons, their contract was not renewed in the second year.
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Ultimately, it took two years to complete the upgrade and users started to use the
appointment functionalities implemented into the MPI system in 1990.

Taken as a whole, the migration to the MVS operating system can be viewed as a period
of great turmoil that led the hospital to mimic the characteristics of its environment.
First, the constant addition of key functionalities as well as the development of
complementary specialized information systems imposed overwhelming demands on
the DOS operating system. Furthermore, ABC (i.e., the hospital’s mainframe
manufacturer) had already pressured the hospital to change the DOS operating system,
since it would no longer be supported. Together, these events created a sense of urgency
inside the hospital and put to the forefront the search for an alternative operating
system. Then, well aware of the risks related to such upgrades, the hospital probed and
copied its environment to find and select the best operating system available.
Accordingly, based on Van de Ven and Poole’s (1995) set of theoretical “primitives”
and operating conditions, this key IS change followed an evolutionary cycle of change,
where internal needs and environmental pressures forced the hospital to upgrade its
operating system to MVS. Correspondingly, two main motors of change
caused/governed this key IS change: (1) the turmoil created by the need to manage the
demands stemming from an ever-increasing ecology of information systems; and (2)
the technological landscape characterizing the hospital environment at the time. It also
adopted a multiple unit of change since stakeholders involved in this upgrade of the
MPI system were both internal and external to the hospital. Indeed, the hospital
received strong pressures from ABC to upgrade the MPI system’s operating system
while copying other organizations present in its environment by selecting the MVS
operating system as the definitive solution. Lastly, it followed a prescribed mode of
change since few other options were available at the time and the MVS operating
system was collectively seen as the best and only option form the onset. Based on this
characterization, we can now establish that the tenets of imprinting best explain the

genesis and outcome of this key IS change as well as the constraining effect of history
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that accompanied it since the upgrade of the MPI system’s operating system was driven
by the hospital’s internal turmoil and isomorphic tendencies as well as the
technological conditions in effect at the time while following a cycle, unit and mode of

change that correspond to the tenets of imprinting (see Table 2.12).
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2.4.8 Change #8 : Switching to a client-server architecture

The switch to the client-server architecture was triggered by the millennium bug.
Indeed, the MPI system only accepted dates with two digits. Aware of this important
issue as early as 1990, the hospital quickly realized that it would not have enough
resources to re-write all of its information systems, including the MPI system, to
overcome this issue. Indeed, the hospital had spent more than 20 years to develop its
current information systems and now had only 10 years to re-write all of them. Not to
mention that the hospital had to invest, in parallel, a significant amount of time to
maintain its information systems already in use during that period. As such, the hospital
had to make a gripping decision: to decide which systems should be re-written
internally and which should be replaced by the purchase of information systems
pakages that were available on the market. While making this important decision the
hospital’s IT personnel realized that its homemade specialized information systems
such as those supporting pharmacy or blood testing could easily be replaced by package
information systems available on the market. However, it also realized that no
information system package available on the market could replace the MPI system due
to its idiosyncrasies. Indeed, the MPI system had been developed to mirror the
healthcare practices that were unique to the hospital and the Canadian context.
Accordingly, the hospital decided that the MPI system would be re-written to overcome
the millennium bug while its other specialized systems would be replaced by off the
shelf solutions. While time-efficient, this dual approach imposed significant constraints
on the MPI system’s implementation team since the MPI system needed to be well
integrated with the off the shelf solutions that were going to be purchased by the
hospital. Without such integration, the benefits stemming of the MPI system would be
significantly reduced since its main purpose is to feed its key patient information to the

other specialized information systems. As the industry had already abandoned
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mainframes to move to a client-server architecture, the hospital had no choice but to
follow industry standards and re-write the MPI system accordingly. It took more than
six years for the hospital to implement a client-server architecture and re-write the MPI
system. In the beginning, the hospital’s IT personnel proceeded by trial and error since
they weren’t familiar with client-server architecture. However, midway trough the
implementation, they received clear guidelines from the government, which facilitated
their implementation efforts. The implementation was completed in 1994. Nonetheless,
the MPI system that has been working on the mainframe remained in operation until
2003 since other ancillary information systems which had not been updated to the
client-server architecture still needed key patient information which they could only

access through the original MPI system.

Taken as a whole, the passage to the client-server architecture can be viewed as a period
of great turbulence that led the hospital to copy the characteristics of its environment.
First, the millennium bug triggered an important decision-making process that focused
on identifying which systems would be re-written internally and which would be
replaced by off the shelf solutions. Hence, this key event created a sense of uncertainty
inside the hospital and put to the forefront the need to re-write the MPI system. In
addition, constrained by industry standards, the hospital’s IT personnel had no choice
but to re-write the MPI system so that it could work on a client-server architecture.
Furthermore, key guidelines from the government imposed additional constraints on
the implementation team to facilitate the migration to a client-server architecture.
Accordingly, based on Van de Ven and Poole’s (1995) set of theoretical “primitives”
and operating conditions, this key IS change followed an evolutionary cycle of change,
where internal needs and environmental pressures forced the hospital to adopt a client-
server architecture and to re-write the MPI system accordingly. Correspondingly, two
motors of change caused/governed this key IS change: (1) the uncertainty created by
the need to address the millennium bug; and (2) the technological landscape

characterizing the hospital’s environment at that time. It also adopted a multiple unit
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of change since key stakeholders involved in this key IS change were both internal and
external to the hospital. Indeed, the hospital decisions were strongly influenced by the
IT personnel, the information system market and government guidelines. Lastly, it
followed a prescribed mode of change since few options were available and external
actors essentially imposed the switch to the client-server architecture. Based on this
characterization, we can now establish that the tenets of imprinting best explain the
genesis and outcome of this key IS change, as well as the constraining effect of history
that accompanies it since the switch to a client-server architecture was driven by the
hospital’s internal turbulence and isomorphic tendencies, as well as the technological
context in effect at that time while following a cycle, unit and mode of change that

correspond to the tenets of imprinting (see Table 2.13).
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2= Discussion

The objective of this study was twofold: to clarify the concept of path dependence in
regards to similar conceptualizations, namely imprinting and structural inertia and to
elucidate and compare the explanatory merits of these three theories in order to identify
the one that better explains why and how organizational IS changes unfold over time.
Anchored on Van de Ven and Poole’s (1994) typology, our results show that each of
these concepts and their respective underlying theories rely on a different combination
of cycle, motor, unit and mode of change to explain an IS change and the constraining
effect of history that often accompanies it (see Table 2.2 for a detailed comparison).
Hence, using these concepts and theories interchangeably is ill advised, as it does not

reflect the idiosyncrasies that distinguish each of them.

Our results also illustrate that no single concept or theory could account for the eight
key IS changes we identified in our study of the evolution of the MPI system at the
hospital. Indeed, five IS changes can be labeled as path dependent while two other IS
changes are best explained by the tenets of imprinting theory and another one is best
explained by the tenets of SIT (see Table 2.14). This finding suggests that the evolution
of information systems in organizations can follow multiple dynamics. Hence, this
finding corroborates the tenets of PDT and imprinting theory, which stipulate that
multiple paths or several imprints may simultaneously influence organizational change

(Kock, 2011; Marquis and Tilcsik, 2013; Vergne and Durand, 2011).
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Interestingly, our results also show that PDT is better suited to explain changes made
to the functionalities of the MPI system while SIT and imprinting theory best explain
changes made to either the interface, hardware and/or the architecture of the MPI
system (see Table 2.14). These results may be explained by the fact that extending the
MPI system’s functionalities was driven, in accordance with PDT’s single unit of
change, by forces internal to the hospital. On the other hand, upgrading the MPI
system’s terminals, operating systems and client-server architecture was driven, in
accordance with SIT’S and Imprinting’s multiple units of change, by forces that were
both internal and external to the hospital. Making a parallel with Wand and Weber’s
(1995) framework, which defines an IS object along three sets of characteristics: 1) the
surface structure that refers to “the way the system appears to its users (Wand and
Weber, 1995, p. 205)”; 2) the deep structure that “manifests the meaning of the real-
world system the information system is intended to model (Wand and Weber, 1995, p.
20)”; and 3) the physical structure that “manifests the nature and form of the technology
used to implement the system (Wand and Weber, 1995, p. 206), our results seem to
indicate that PDT better explains changes made to the deep structure of information
systems while SIT and imprinting theory better explain changes made to the surface
and physical structure of information systems. Future research should explore this
important insight as it reveals the limited autonomy that organizations may have when

attempting to change key components of their IT infrastructure.

Another interesting finding stemming from our study is that the number of IS changes
made to the MPI system tended to diminish over time. Indeed, five of the eight changes
we identified occurred in the first ten years following the MPI system’s
implementation, while only three changes occurred over the last twenty years (see
Table 2.14). Interestingly, Respondent #D explained this phenomenon through a
juggling metaphor:
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“Tsé on avait pas des ressources infinies. Regarde on était toujours en
déficit a tous les ans. Ok. Mais, donc, on pouvait, on avait une marge, je
sais pas la. On avait 40 développeurs, pis 12 on pouvait utiliser 40
développeurs. On ne pouvait pas faire de 1’ouvrage pour plus de 40
développeurs. A quoi on les utilise? Donc 14 il faut voir qu’au début cela
allait bien, parce qu’on avait un systéme, 2 systémes, 3 systemes, pis faire
un autre systéme. .. pis un autre systeme... pis 13, “up” faut que tu refasses
lui. Donc tu n’en fait pas d’autres, tu recommences a faire lui. Lui se
dégrade, Lui se dégrade, Lui se dégrade, Lui se dégrade, donc il faut que
tu retouches tout les systémes. Tsé, c’est comme les gars qui font tourner
des assiettes sur des batons. Tsé, ils tournent les batons, ils sont tous
piqués. Pis, ils mettent une autre assiette pis une autre assiette, mais a un
moment donné il y a tellement d’assiette, qu’a un moment donné, il y en a
qui vont tomber a terre. Tu comprends le phénomene. C’est exactement ce
phénomene 13 qu’on devait gérer.” (Respondent #D, Interview #10, p. 21)

“Respondent #D’s” interpretation of events seems to corroborate the tenets of SIT
which posits that, over time, organizations gaining in size and age will tend to show
greater inertia and change less frequently since organizational resources will become
increasingly mobilized by the accumulation of institutionalization and standardization

efforts.

Lastly, our results also suggest that an IS change following a path dependent dynamic
can lead to positive outcomes. Indeed, all path dependent changes identified in this
study yielded significant benefits to the hospital in terms of complementarity, learning,
and coordination effects. Correspondingly, no more path dependent changes were
made to the MPI system once additional increasing rents could no longer be expected.

Interestingly, “Respondent #E” explained this phenomenon as follows:

“Moi je te dirais, on était toujours pogné dans le cercle vicieux des ordinateurs
qu’il fallait grossir tout le temps. Tu as juste une machine pis elle n’est jamais
assez grosse. C’est pas compliqué. Pis la technologie a fait qu’ils ont sorti des
machines Unix qui étaient dans le fond des mini ordinateurs, mais qui
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pouvaient se parler entre eux autres, pis qui pouvaient étre connecté a des PC,
parce que les PC venaient d’arriver. Donc, 14 ¢a faisait comme des réseaux
¢a. Je pense que 13, il y avait une avenue qui était intéressante. Beaucoup plus
intéressante que travailler avec les mainframes. Parce que 1a tu pouvais
multiplier plus facilement. Tu pouvais arriver pis bétir quelque chose. C’est
un peu ce qui est arrivé aussi, ¢’est qu’on prenait un serveur pis on batissait
une application qui roulait dessus. Les PC étaient capables d’y parler, ¢a
faisait un réseau mais oups y arrivait une autre application pis le méme PC
pouvait parler a ce serveur 1a mais il pouvait aussi parler a 1’autre serveur.
Donc 1a, c’était beaucoup plus simple, tu n’étais pas obligé de toujours
grossir. T’avais pris un serveur qui faisait pour un secteur pis ¢a faisait la job.
Pis 1a tu pouvais te concentrer sur un autre secteur. Je pense, que cet aspect la
a fait un peu la différence”. (Respondent #E, Interview #11, p. 10)

Hence, the evolution of the MPI system supports the tenets of PDT, which posits that
self-reinforcing mechanisms may eventually lead to a lock-in that impedes an
organization’s ability to change. Additionally, this finding also suggests that path
dependent changes are not always undesirable. Indeed, the hospital reaped significant
benefits from adding the various MPI system functionalities. It is only when increasing
rents could no longer be reaped and when changing environmental conditions required
further improvements to the MPI system that the hospital’s lock-in became
problematic. Further research should be conducted to validate this assertion. In
addition, similar efforts should be conducted in order to understand the benefits that

stem from IS changes that follow the dynamics of both imprinting and SIT.
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2.6  Limitations and implications for research and practice

Before we discus the theoretical, methodological and practical implications of our
results, it is appropriate to mention the limits of our study, which rest on retrospective
accounts given by the personnel of a single hospital. Two potential concerns may
surface when using such a data collection strategy. First, respondents could have
recalled past events incorrectly, which may bias our results. However, considering that
our results have been validated by multiple respondents, as well as by another data
source (i.e., the hospital’s annual reports), we believe that our results depict an accurate
portrait of past events. Second, our results can only be attributed to the study of a single
case, which limits the generalizability of our findings. Nevertheless, our case selection
process ensured that our case offered unique features and natural controls that were
necessary to appropriately test the tenets of each theory. Hence, we are confident that

our findings are relevant for similar organizations facing similar circumstances.

From a theoretical perspective, we elucidate the key differences between three
important concepts that were previously used interchangeably within the IS literature.
Furthermore, by empirically validating each conceptualization’s underlying theory,
this study highlights their relative predictive power and their complementarities in
explaining the constraining effect of history on organizational IS change. Specifically,
we showed that no theory could singlehandedly explain all the changes made to the
information system at the heart of our case study. As such, IS researchers should be
cautious before labeling the evolution of an information system as being path
dependent since its evolution may be constrained by other dynamics such as imprinting
and structural inertia. Also, our results suggest that changes made to extend the
functionalities of an information system could mainly be explained by theories that

focus on a single unit of change while changes made to an information system’s
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terminals, operating system and/or architecture could mainly be explained by theories

that focus on multiple units of change.

From a methodological standpoint, this study shows that to adequately explain IS
change, researchers should first develop a sound data collection framework and then
built their own theories or draw from already existing ones. Proceeding otherwise
would seriously jeopardize the validity of their findings as well as the legitimacy of
their theoretical efforts, since it would be hard to avoid the fallacy of self-fulfilling
prophecies. Accordingly, by successfully using Van de Ven and Poole’s (1994)
typology, this study provides a sound theoretical anchor that IS researchers may use to
build their data collection framework when investigating IS change. In doing so, this
study also provides a sound template that could be used by other IS researchers who

wish to conduct positivist case studies.

From a practical perspective, by clarifying the concept of path dependence in regards
to similar conceptualizations, namely imprinting and structural inertia, this study
informs IS change agents about the different problems of organizational change, as
well as the different roles and strategies they may use to cope with these problems.
Furthermore, since “a way of seeing is a way of not seeing (Poggie, 1965, p. 284)”, this
study, by clearing the confusion surrounding these conceptualizations and their
respective underlying theories, offers different theoretical perspectives from which IS
change agents can draw from to comprehend their reality and, hopefully, better manage
the evolution of the IS under their responsibility. Correspondingly, by showing that
there are different types of IS change barriers that are each the result of a specific
change dynamic characterized by a temporal sequence of events and generative
mechanims, this study informs IS change agents about the different forces that need to
be harnessed to implement an IS change. Furthermore, by identifying constraints that

are both internal and external to the organization, this study reminds IS change agents
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that despite their best intentions forces out of their control may limit their ability to

bring the change they desire.

D] Conclusion

We set out to clarify the concept of path dependence in regards to similar
conceptualizations, namely imprinting and structural inertia, and compare the
explanatory merits of their underlying theories in order to identify the one that better
explains why and how organizational IS changes unfold over time. As a result we
contribute to the IS literature in three ways. First, by theoretically exposing the
distinctive nature of path dependence, imprinting and structural inertia, this study clears
the confusion that exists between these conceptualizations. Second, by empirically
validating each conceptualization’s underlying theory, this study highlights their
relative predictive power and their complementarities in explaining the evolution of an
information system and the constraining effect of history that often accompanies it. In
addition, by revealing several cycles, motors, units and modes of change that give to
history it’s meaning, this study identifies strategies that can help IS change agents to

better manage the evolution of the IS under their responsibility.
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2.8  Appendix A: Consent form
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ESG UQAM

Ecole des sciences de la gestion
Université du Québec a Montréal

FORMULAIRE DE CONSENTEMENT

«Comprendre I’influence de I’histoire sur la post-adoption des technologies de
I’information par les individus et les organisations : une perspective selon la
théorie de I’effet de sentier»

IDENTIFICATION DU CHERCHEUR

Chercheur responsable du projet :  Philippe Marchildon

Programme d’enseignement : Doctorat en Administration des Affaires
Adresse courriel : marchildon.philippe@courrier.ugam.ca
Téléphone : (514) 987-3000 # 0360

BUT GENERAL DU PROJET ET DIRECTION

Vous étes invité(e) a prendre part a ce projet visant a développer une théorie expliquant
comment les organisations peuvent maitriser leurs trajectoires technologiques afin de
minimiser et/ou maximiser les emprisonnements technologiques auxquels elles doivent
faire face et ainsi atteindre leurs objectifs d’affaires. J’accomplie ce projet, sous la
supervision de Pierre Hadaya, professeur du département de management et
technologie de I’Ecole des Sciences de la Gestion de I’Université du Québec 2 Montréal
(ESG-UQAM), dans le but d’obtenir mon doctorat en gestion des systémes
d’information a 1’Université du Québec a Montréal.

PROCEDURE(S) OU TACHES DEMANDEES AU PARTICIPANT

Votre participation consiste a donner une entrevue individuelle au cours de laquelle il
vous sera demandé de décrire I’évolution d’un systéme informatique de votre
organisation et de préciser les éléments organisationnels et/ou environnementaux qui
ont marqué son évolution. Cette entrevue prendra environ 2h00 heures de votre temps
et sera enregistrée numériquement avec votre permission. Le lieu et I’heure de
I’entrevue seront convenus en fonction de vos disponibilités. La transcription sur
support informatique qui en suivra ne permettra pas de vous identifier. Au besoin, nous
pourrions vous recontacter afin de valider et/ou compléter les informations recueillies
lors de la premiére rencontre.
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AVANTAGES ET RISQUES

Votre participation contribuera a I’avancement des connaissances sur les trajectoires
technologiques au sein des organisations et leurs impacts sur la performance de
I’organisation. Il n’y a pas de risque d’inconfort important associé a votre participation
a cette étude. Vous demeurez libre, en tout temps, sans avoir a vous justifier, de ne pas
répondre 4 une ou plusieurs questions que vous estimez embarrassantes. Il est de la
responsabilité du chercheur de suspendre ou de mettre fin a 1’entrevue s’il estime que
votre bien-étre est menacé.

ANONYMAT ET CONFIDENTIALITE

Afin que vous vous sentiez libre de répondre de fagon franche aux questions qui vous
seront posées, il est entendu que les renseignements recueillis lors de 1’entrevue seront
confidentiels et que seuls le responsable du projet, Philippe Marchildon, et son
directeur de recherche, Pierre Hadaya, auront accés a votre enregistrement et au
contenu de sa transcription. Le matériel de recherche (enregistrement numérique et
transcription codée) ainsi que votre formulaire de consentement seront conservés
séparément sous clé par le responsable du projet. Ils seront conservés pour la durée
totale du projet et les 5 années qui suivront. Aprés ce délai, le matériel de recherche
ainsi que le formulaire de consentement seront détruits.

PARTICIPATION VOLONTAIRE

Votre participation a4 ce projet est volontaire. Cela signifie que vous acceptez de
participer au projet sans aucune contrainte ou pression extérieure, et que vous étes libre
de mettre fin a votre participation a la recherche en tout temps. Dans ce cas, le matériel
de recherche vous concernant sera détruit. Votre participation implique également que
vous acceptez que le responsable du projet et son directeur puisse utiliser les
renseignements recueillis aux fins de la présente recherche (articles, mémoire, essai ou
thése, conférences et communications scientifiques) a la condition qu’aucune
information permettant d’identifier votre personne ou votre entreprise ne soit divulguée
publiquement a moins d’un consentement explicite de votre part.

COMPENSATION FINANCIERE

Votre participation a ce projet est offerte gratuitement. Un résumé des résultats de
recherche vous sera transmis au terme du projet sous la forme d’un rapport décrivant
I’évolutions du systéme informatique de votre organisation, les trajectoires
technologiques qui s’y rattachent et des pistes de solution afin de minimiser et/ou
maximiser les effets des emprisonnements technologiques qui s’y rattachent.
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DES QUESTIONS SUR LE PROJET OU SUR VOS DROITS?

Vous pouvez contacter le responsable du projet au numéro (514) 987-3000 # 0360 pour
des questions additionnelles sur le projet, les conditions dans lesquelles se déroule votre
participation et vos droits en tant que participant a la recherche. Vous pouvez également
discuter de ces différents sujets avec son directeur de recherche M. Pierre Hadaya en
le contactant au numéro (514) 987-3000 # 0360.

De plus, le projet auquel vous allez participer a été approuvé par le comité d’éthique
de la recherche pour étudiants (CERPE) de ’ESG-UQAM. Pour toute question ne
pouvant étre adressée au directeur de recherche ou pour formuler une plainte ou des
commentaires, vous pouvez contacter le coordonnateur du CERPE de ’ESG-UQAM,
par I’intermédiaire de son secrétariat au numéro (514)-987-3000 # 3237 ou par courriel
a prohet.alexandra@ugam.ca

REMERCIEMENTS

Nous tenons & vous remercier pour votre collaboration qui est essentielle a la réalisation
de ce projet.

SIGNATURES :

Je reconnais avoir lu le présent formulaire de consentement et consens volontairement
a participer a ce projet de recherche. Je reconnais aussi que le responsable du projet a
répondu & mes questions de maniére satisfaisante et que j’ai disposé suffisamment de
temps pour prendre la décision d’y participer. Je comprends que ma participation a
cette recherche est totalement volontaire et que je peux y mettre fin en tout temps, sans
pénalité d’aucune forme, ni justification a donner. Il me suffit d’en informer le
responsable du projet.

Signature du participant : Date :

Nom (lettres moulées) :

Coordonnées :.
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Je déclare avoir expliqué le but, la nature, les avantages, les risques du projet et avoir
répondu au meilleur de mes connaissances aux questions posées.

Signature du responsable du projet : Date :

Nom (lettres moulées) : Philippe Marchildon

Coordonnées:
Département de management et technologie
Ecole des Sciences de la Gestion
Université du Québec a Montréal
Boite postale 8888, Station centre-ville
Montréal, Québec, H3C 3P8, Canada
Tél: (514) 987-3000 # 0360
Courriel: marchildon.philippe@courrier.ugam.ca

Un exemplaire du formulaire d’information et de consentement signé doit &tre remis au
participant.
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2.9  Appendix B: Interview guide
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ESG UQAM

Ecole des sciences de la gestion
Université du Québec a Montréal

GUIDE D’ENTREVUE

«Comprendre I’influence de I’histoire sur la post-adoption des
technologies de 1’information par les individus et les organisations : une
perspective selon la théorie de I’effet de sentier»

CONSIGNES

Les questions qui vous seront posées se rattachent a votre implication dans le
développement ou I’utilisation du systéme informatique ADT (Admission-Départ-
Transfert) ainsi qu’aux éléments organisationnels et environnementaux qui ont marqué
son évolution. Le systéme auquel nous faisons référence est directement lié a la prise
en charge individuelle au sein de I’Hopital (voir image ci-dessous). Vos réponses 4 nos
questions nous permettrons de construire la ligne de vie de ce systéme et de caractériser
les principaux changements et les périodes de stabilités qui ont marqué sont évolution.

Le processus de Prise en Charge Individuelle 3 I'h6pital
et
les principaux systémes informatiques qui le soutiennent

|
“ |
a | S £valuation,
e : i Coordination Soutient
g o : ostig
Q ! Orientation .& 5 diagn ue
) : Planification

|

Systémes
transversaux
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DEFINITIONS CLES

il

Systéme informatique : un ensemble organisé d’éléments (ex., interface
utilisateur, fonctionnalités, données, systéme d’exploitation, interface de
programmation d’application (API), langage de programmation, matériel, etc.)
qui permet de collecter, regrouper, classifier, traiter et diffuser de l'information
au sein d’une organisation.

Changement : le passage d'un état & un autre pouvant affecter les divers
éléments d’un systeme informatique et ce a différents niveaux.

Période de stabilité : Période durant laquelle un systéme informatique subit
peu ou aucune transformation et conserve ses caractéristiques initiales.

Développement, maintenance, et disposition d’un systéme informatique :
Processus permettant la planification, la création, le test, le déploiement, la
maintenance et la disposition d’un systeme informatique. Ce processus
comprend les dix phases suivantes : I’initiation, la conceptualisation, la
planification, ’analyse des besoins, le design, le développement, les tests,
I’implantation, maintenance, et la disposition.

LES CHANGEMENTS APPORTES AU SYSTEME INFORMATIQUE ADT

Identifiez et décrivez les principaux changements qui ont marqué 1’évolution du
systtme ADT de son origine & aujourd’hui en fonction des 12 éléments suivants (voir
Tableaux ci-dessous) :

VXN U A WN

Description sommaire du changement

Composantes touchées par ce changement

Option(s) remplacée(s) par ce changement

Description de 1’infrastructure en place au moment du changement
Alternative(s) a ’infrastructure en place au moment du changement
Bénéfices escomptés et réalisés

Cycle des événements caractérisant ce changement

Principaux moteurs derriére ce changement

Parties-prenantes impliqué dans ce changement

10 Changement de type prescriptif ou construit
11. Contexte organisationnel
12. Contexte Environnemental
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Changement #1

Date de décision: / /

Date de développement :

foes/. |Date de I'utilisation :

P BE

Description sommaire du
changement

Composantes touchées par
ce changement

Interfaces utilisateur :
Fonctionnalités et données :
Infrastructure technologique:

Option(s) remplacée(s)
par ce changement

Description de
I'infrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systéme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Alternative(s) a
I'infrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systéme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Bénéfices escomptés et
réalisés

Cycle des événements
caractérisant ce
changement

Principaux moteurs
derriére ce changement

Parties-prenantes
impliqué dans ce
changement

Changement de type
prescriptif ou construit

Contexte organisationnel

Contexte environnemental
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Changement #2

Date de décision: /[ /

Date de développement :

Al IDate de I'utilisation :

/

/

Description sommaire du
changement

Composantes touchées par
ce changement

Interfaces utilisateur :
Fonctionnalités et données :
Infrastructure technologique:

Option(s) remplacée(s)
par ce changement

Description de
Iinfrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systéme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Alternative(s) a
I'infrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systeme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Bénéfices escomptés et
réalisés

Cycle des événements
caractérisant ce
changement

Principaux moteurs
derriére ce changement

Parties-prenantes
impliqué dans ce
changement

Changement de type
prescriptif ou construit

Contexte organisationnel

Contexte environnemental
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Changement #3

Date de décision: / /

Date de développement :

J IDate de l'utilisation :

/

/

Description sommaire du
changement

Composantes touchées par
ce changement

Interfaces utilisateur :
Fonctionnalités et données :
Infrastructure technologique:

Option(s) remplacée(s)
par ce changement

Description de Terminaux:

I'infrastructure en place Processeur:

au moment du Systéme d’exploitation:

changement Langage applicatif:
Langage interface:
Langage intégration:

Alternative(s) a Terminaux:

I'infrastructure en place Processeur:

au moment du Systéme d’exploitation:

changement Langage applicatif:

Langage interface:
Langage intégration:

Bénéfices escomptés et
réalisés

Cycle des événements
caractérisant ce
changement

Principaux moteurs
derriére ce changement

Parties-prenantes
impliqué dans ce
changement

Changement de type
prescriptif ou construit

Contexte organisationnel

Contexte environnemental
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Changement #4

Date de décision: / /

Date de développement :

Je 5 |Date de l'utilisation :

/

/

Description sommaire du
changement

Composantes touchées par
ce changement

Interfaces utilisateur :
Fonctionnalités et données :
Infrastructure technologique:

Option(s) remplacée(s)
par ce changement

Description de
I'infrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systéme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Alternative(s) a
I'infrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systéme d’'exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Bénéfices escomptés et
réalisés

Cycle des événements
caractérisant ce
changement

Principaux moteurs
derriére ce changement

Parties-prenantes
impliqué dans ce
changement

Changement de type
prescriptif ou construit

Contexte organisationnel

Contexte environnemental
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Changement #5

Date de décision: /[ /

Date de développement :

i |Date de l'utilisation :

/

2

Description sommaire du
changement

Composantes touchées par
ce changement

Interfaces utilisateur :
Fonctionnalités et données :
Infrastructure technologique:

Option(s) remplacée(s)
par ce changement

Description de
I'infrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systeme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Alternative(s) a
Finfrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systéme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Bénéfices escomptés et
réalisés

Cycle des événements
caractérisant ce
changement

Principaux moteurs
derriére ce changement

Parties-prenantes
impliqué dans ce
changement

Changement de type
prescriptif ou construit

Contexte organisationnel

Contexte Environnemental
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Changement #6

Date de décision: / /

Date de développement :

) IDate de I'utilisation :

/

'

Description sommaire du
changement

Composantes touchées par
ce changement

Interfaces utilisateur :
Fonctionnalités et données :
Infrastructure technologique:

Option(s) remplacée(s)
par ce changement

Description de
I'infrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systéme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Alternative(s) a
I'infrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systéme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Bénéfices escomptés et
réalisés

Cycle des événements
caractérisant ce
changement

Principaux moteurs
derriére ce changement

Parties-prenantes
impliqué dans ce
changement

Changement de type
prescriptif ou construit

Contexte organisationnel

Contexte environnemental
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Changement #7

Date de décision: / /

Date de développement :

Fhighl} IDate de l'utilisation :

[

/

Description sommaire du
changement

Composantes touchées par
ce changement

Interfaces utilisateur :
Fonctionnalités et données :
Infrastructure technologique:

Option(s) remplacée(s)
par ce changement

Description de
I'infrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systeme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Alternative(s) a
I'infrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systeme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Bénéfices escomptés et
réalisés

Cycle des événements
caractérisant ce
changement

Principaux moteurs
derriére ce changement

Parties-prenantes
impliqué dans ce
changement

Changement de type
prescriptif ou construit

Contexte organisationnel

Contexte Environnemental
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Changement #8

Date de décision: / /

Date de développement :

/ /| Date de lutilisation :

)

/

Description sommaire du
changement

Composantes touchées par
ce changement

Interfaces utilisateur :
Fonctionnalités et données :
Infrastructure technologique:

Option(s) remplacée(s)
par ce changement

Description de
Yinfrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systeme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Alternative(s) a
Yinfrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systéme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Bénéfices escomptés et
réalisés

Cycle des événements
caractérisant ce
changement

Principaux moteurs
derriére ce changement

Parties-prenantes
impliqué dans ce
changement

Changement de type
prescriptif ou construit

Contexte organisationnel

Contexte environnemental
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Changement #...

Date de décision: / /

Date de développement :

T I Date de 'utilisation :

/

[

Description sommaire du
changement

Composantes touchées par
ce changement

Interfaces utilisateur :
Fonctionnalités et données :
Infrastructure technologique:

Option(s) remplacée(s)
par ce changement

Description de
I'infrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systeme d’exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Alternative(s) a
I'infrastructure en place
au moment du
changement

Terminaux:
Processeur:

Systéme d'exploitation:
Langage applicatif:
Langage interface:
Langage intégration:

Bénéfices escomptés et
réalisés

Cycle des événements
caractérisant ce
changement

Principaux moteurs
derriére ce changement

Parties-prenantes
impliqué dans ce
changement

Changement de type
prescriptif ou construit

Contexte organisationnel

Contexte environnemental
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PROFIL DU PARTICIPANT

Nom et Prénom:
Age:
Sexe : o Femme o Home

Quelle est votre formation (domaine d’étude, plus haut niveau de scolarité complété)?

Quelle est votre expérience au sein de chacun des secteurs d’activités dans lesquels
vous avez déja exercé (ex., technologie de I’information, administration, finance, soin
de santé)?

Secteurs d’activités Années d’expérience

Depuis combien d’années travaillez-vous au sein de 1’industrie de la santé (poste
occupé, date de début et date de fin)?
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Quels sont les différents postes que vous avez occupés au sein de 1’hopital Notre-
Dame?

Postes occupés Périodes

Spécifiez, les réles que vous avez joués au sein de 1’hopital dans le développement
et/ou I’utilisation de chacun des systémes informatiques suivants :

Systéme Roéle(s) Période(s)
Admission Départ
Transfert (ADT)
(Incluant RenDez-Vous
et I'Index Patient)

Imagerie

Pharmacie

OACIS

(Open Architecture
Clinical Information
System)
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CHAPTER III

DEVELOPING HIGH-QUALITY INDIGENOUS THEORIES IN THE
INFORMATION SYSTEMS DISCIPLINE

3.1 Introduction

Theories considered indigenous to the discipline of information systems (IS) can be
defined as theories “specifically developed to describe, explain, predict, or design IS
phenomena (Straub, 2012, p. v)”. Sprung by the debate over the IS discipline’s
legitimacy, calls for the development of such theories within the IS discipline have
become stronger and recurrent over the years (Grover, 2013; Grover et al., 2008;
Hassan, 2011; Markus and Saunders, 2007; Weber, 2003a). Indeed, some authors have
argued that IS indigenous theories are essential in shaping the core of the discipline
(Benbasat and Weber, 1996; Weber, 2003a) while others have affirmed that such
theories are key to the emergence/survival of the discipline, as well as for moving IS
research from good to great (Grover, 2013; Markus and Saunders, 2007). In addition,
the development of IS indigenous theories, by requiring the theorizing of IS
phenomena, is also considered crucial for enhancing our collective understanding of IS
phenomena and to make an enduring contribution to the IS discipline and knowledge
in general (Grover et al., 2008; Watson, 2001; Zmud, 1998). However, despite the

acknowledged significance that IS indigenous theories can shape the identity and
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legitimacy of the IS discipline, as well as make enduring contributions to IS and other
disciplines, to date, the discourse on theory and theory development within the IS
discipline is extremely limited and offers few insights to IS researchers as to how they
may develop IS indigenous theories (Gregor 2006; Weber 2012). Indeed, IS research
is predominantly anchored on theories from other disciplines, while much more has
been written on theory testing than theory building within the IS discipline (Weber,
2003a). Hence, IS researchers can benefit from more guidance on how to develop high-

quality IS indigenous theories.

Past research has shown that theory development in a specific discipline is inextricably
linked to its domain of knowledge (Gregor, 2006). Indeed, the domain of knowledge
of a discipline defines the range of phenomena of interest in that specific discipline and
hence which phenomena the theories in the discipline should address (Gregor, 2006;
Gregor and Jones; 2007; Weber 2003b). Unfortunately, within the IS discipline, the
domain of knowledge includes a constellation of topics and encompasses numerous
diverging views. For example, some authors argue that the IS discipline should focus
on the IT artifact and its immediate nomological network (Benbasat and Zmud, 2003),
while others suggest that the IS discipline should focus on the work system (Alter,
2003a, 2003b) or a coalescence of the two (Wu and Saunders, 2003). Furthermore,
Orlikowski and Iaconno (2001) argue denote that the IT artifact is conceptualized in
four different ways across the IS discipline, making the delineation of a common
ground even more difficult. This current lack of a clear understanding within the IS
discipline as to what constitutes an IS phenomena (Straub, 2012), crystallized in the
long-lasting debates over the nature and importance of the IT artifact (Sidorova et al.,
2008), seriously undermines the development of IS indigenous theories as IS
researchers are left in limbo in regards to the phenomena their indigenous theories

should address. This leads to our first research question:
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Research question 1:  What is the IS discipline’s domain of knowledge?

Past IS research has also shown that the development of IS indigenous theories is
intimately related to the research paradigm(s) espoused by IS researchers (Gregor,
2006; Gregor and Jones; 2007; Kuechler and Vaishnavi, 2012). A research paradigm
refers to the general perspective or way of thinking that reflects fundamental
beliefs/assumptions, that define, for a researcher, the nature of the “world”, its
individual’s place in it and the range of possible relationships to that world and its parts
(Guba and Lincoln, 1994; Gioia and Pitre, 1990). On this matter, the IS discipline can
be seen as a “tapestry” of several research paradigms each of which can produce
markedly different ways of approaching theory and theory development (Becker and
Niehaves, 2007; Gioia and Pitre, 1990; Orlikowski and Baroudi, 1991). This is
epitomized by the divide that exists between positivist and interpretive studies, as well
as between behavioral and design research. This current lack of a clear understanding
of IS research paradigms (Becker and Niehaves; 2007; Robey, 1996) seriously
undermines the development of IS indigenous theories because unresolved conflicting
views lead to markedly different ways of approaching the development of IS
indigenous theories (Becker and Niehaves, 2007; Gioia and Pitre, 1990; Orlikowski

and Baroudi, 1991). This leads to our second research question:

Research question 2: What are the IS discipline’s research paradigms?

In addition, theory development rarely starts from scratch, and hence researchers need

to be aware of the bridges that enable the integration of knowledge from different
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paradigms in order to build theories that are comprehensive and not anchored on
fragmented knowledge (Gioia and Pitre, 1990). Unfortunately, the current confusion
over the IS discipline’s domain of knowledge and the unresolved conflicting views
across IS research paradigms creates a situation where bridges between IS research
paradigms are undefined, which makes it difficult to adapt and integrate the diverse
knowledge required to develop IS indigenous theories. This leads to our third research

question:

Research question 3: How to create bridges between different IS
Research paradigms?

The answers to our three research questions are accompanied by six key theory
development guidelines that can help IS researchers to develop their own IS indigenous
theories. In addition, using insights from our previous theorizing efforts, this study also
provides two concrete examples as to how the six proposed guidelines can be

operationalized in a given study.

By revealing the idiosyncrasies of indigenous theory development within the IS
discipline, this article contributes to the IS literature on theory and theory development
in three ways. First, by defining the IS discipline’s domain of knowledge, this article
helps IS researchers to identify pertinent phenomena of interest. Second, by identifying
the four IS research paradigms, this article helps researchers to identify the content,
development steps and evaluation criteria relevant for their particular theorizing efforts.
Third, by identifying IS bridges, this article provides sound theories and methods to
facilitate the adoption and integration of IS knowledge. Which is also likely to foster
the accumulation of knowledge in the IS discipline by providing a cohesive view of

different, but related IS research endeavors. Lastly, by providing six clear guidelines
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and two concrete examples of how they can be operationalized in a single study, this
article provides much needed guidance to IS researchers who wish to develop their own

IS indigenous theories.

The rest of this article is structured as follows. The next three sections aim to answer
our three research questions, respectively. Indeed, in the second section we answer our
first research question by defining what the IS discipline’s domain of knowledge is,
while in the third section we answer our second research question by proposing a
typology of IS research paradigms and by describing how the development of IS
indigenous theories varies across IS research paradigms. In the fourth section we
answer our third research question by identifying four bridges that can link the four IS
paradigms. Lastly, in the fifth section, we illustrate how the guidelines put forth in this
article may be operationalized by providing concrete examples drawn from two of our

past research efforts.

3.2  What is the IS discipline domain of knowledge?

The IS discipline’s domain of knowledge has been the subject of longstanding debates,
with the most recent from 2001 to 2005 (Zhang et al., 2011). Wrongfully or rightfully,
depending on one’s allegiance, this most recent debate has been mainly focused on the
importance of the IT artifact in defining the IS discipline’s domain of knowledge
(Sidorova et al., 2008). This debate began with Orlikowski and Iaconno’s (2001) and
Benbasat and Zmud’s (2003) arguments that IS research should theorize specifically

about the IT artifact and focus on issues directly related to its development, use and
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impact. This provocative recommendation spurred a number of responses from other
IS academics (e.g., Agarwal and Lucas, 2005; Iivari, 2003; Lyytinen and King, 2004;
Myers, 2003; Power, 2003; Robey, 2003; Wu and Saunders 2003). For example,
Agarwal and Lucas (2005) agree with Benbasat and Zmud’s argument on the need for
a new, stronger identity of the IS discipline, but also caution that taking such a micro
focus and giving little attention to broader business issues may result in the elimination
of IS from many academic programs. These authors also present an alternative view of
the IS identity crisis. They argue that IS researchers, with their deep knowledge of the
underlying IT artifact, have a powerful story to tell about the transformational impact
of information technology. Adding to the debate, Robey (2003) also argued for a more
flexible domain of knowledge, which would ensure higher adaptability of the
discipline, making diversity a major strength of the field. Fittingly, we propose to
answer our first research question by taking into account the centrality of the IT artifact
in the debate over the IS discipline’s domain of knowledge. As such, we first explain
our conceptualization of the IT artifact. Next, we offer our own interpretation of its
importance to the IS discipline. Finally, based on this understanding, we define the IS

discipline’s domain of knowledge as the IT system.

3.2.1 Conceptualizing the IT artifact

Several definitions of the IT artifact have been proposed in the IS literature (see Table
3.1). Our definition of the IT artifact complies with these previous definitions while
allowing IS researchers to explore whatever IT artifacts they are interested in, from

whatever IS research paradigm employed. More precisely, our definition is anchored
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on three key commonalities that can be gleaned from these previous definitions. First,
most of these definitions imply that IT artifacts are instantiated (Nevo et al., 2009).
That is, they have a physical existence in the real world (Gregor and Jones, 2007).
Second, these definitions infer that IT artifacts do not occur naturally but are rather
constructed by humans to accomplish the purposes of man (Gregor and Jones, 2007;
March and Smith, 1995). Third, these definitions suggest that IT artifacts rest on both
tangible (e.g., hardware) and intangible (e.g., data, software) components (Orlikowski
and Iacono, 2001; Zhang et al., 2011). Anchored on these 3 commonalities, we offer

the following IT artifact definition:

An IT artifact is an instantiated human created object comprised of tangible
and intangible components that provides opportunities for or constrains
human actions.
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Table 3.1 Popular definitions of the IT artifact

Authors Definition
Apgarwal and Lucas, “We also recommend expanding the definition of the IT artifact
2005 from “enabling or supporting some tasks” to specify IT as the

integration of the processing logic found in computers with the
massive stores of databases and the connectivity of
communications networks. The IT artifact includes
IT infrastructure, innovations with technology, and especially
the Internet.” (p. 394)

Benbasat and Zmud, | “We conceptualize the IT artifact (see Figure 1) as the
2003 application of IT to enable or support some task(s) embedded
within a structure(s) that itself is embedded within a context(s).
Here, the hardware/software design of the IT artifact
encapsulates the structures, routines, norms, and values implicit
in the rich contexts within which the artifact is
embedded.” (p. 186)

_Ein-Dor and Segev, “Our definition of IS is: any computerized system with a user or
1993 operator interface is an information system, provided the
computer is not physically embedded.” (p. 167)

Hevner et al., 2004 IT artifacts are broadly defined as constructs (vocabulary and
symbols), models (abstractions and representations), methods
(algorithm and practices), and instantiations (implemented and
prototype systems)(p. 77)

Nevo et al., 2009 “Thus, we adopt this view and recognize IT artifacts as artificial
systems which are either prototyped or implemented. Hence, a
composite made up of some combination of software, hardware,
database and network components with an information
processing capability aimed at enabling individual, group and
organizational tasks” (p. 224)

Orlikowski, 2000 “a technological artifact is a bundle of material and symbol
properties packaged in some socially recognizable form, e.g.
hardware, software”(p.408)

Orlikowski and “those bundles of material and cultural properties packaged in

Iaconno, 2001 some socially recognizable form such as hardware and/or
software” (p. 121)

Wand and Weber, “an object that can be studied in its own right, independently of

1995 the way it is developed and deployed in its organizational and

social context” (p. 205)

Zhang et al., 2011 “An IT artifact is an entity/object, or a bundle thereof,
intentionally engineered to benefit certain people with certain
purposes and goals in certain contexts. It is developed,
introduced, adopted, operated, modified, adapted, discarded, and
researched within contexts and with various perspectives” (p. 3).
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Based on this definition, our graphic representation of the IT artifact is shown in Figure
3.1. Our representation stipulates that the tangible and intangible components of the IT
artifact jointly create its materiality (i.e., its ability to afford or constrain human action).
Combined, our definition and representation of the IT artifact extends the work of
Wand and Weber (1995) who distinguish between three sets of characteristics to
describe an IS object: (1) the surface structure that refers to “the way the system appears
to its users (Wand and Weber, 1995, p. 205)”; (2) the deep structure that “manifests the
meaning of the real-world system the information system is intended to model (Wand
and Weber, 1995, p. 20)”; and (3) the physical structure that “manifests the nature and
form of the technology used to implement the system (Wand and Weber, 1995, p. 206).
Indeed, just as Wand and Weber (1995), we see the IT artifact as being composed of
three different but interrelated layers. However, contrary to Wand and Weber (1995)
who conceptualize the surface structure as a distinct structure, we see the materiality
of the IT artifact as an emerging layer formed by the interaction of tangible and
intangible components or, stated differently, as the outcome of the IT artifact’s internal

layers (i.e., tangible and intangible components).
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Figure 3.1 The proposed IS discipline’s domain of knowledge

IT System

IT Artifact

Actor(s)

3.2.2 The importance of the IT artifact

Having proposed our conceptualization of the IT artifact, we now examine its
importance to the IS discipline’s domain of knowledge. This is essential because some
authors have expressed their doubts in developing a discipline around an artifact. For

instance, Weber (2003b, p. vi) has noted:

“If we believe a theory of the core lies in information technology-related
phenomena, presumably we believe theories of the core exist for other sorts
of technology-related phenomena — for instance, a theory of the core of
automobile related phenomena, or space shuttle-related phenomena, or
electric toothbrush-related phenomena.”
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In response to these sound critiques, we argue that the IT artifact is no ordinary artifact
and that its inclusion in the IS discipline’s domain of knowledge is justified. Artifacts
obtain their distinctive status by the specific forms by which they define a particular
domain and organize knowledge and social experience within such a domain
(Kallinikos, 2002). Accordingly, the intangibility of IT artifacts allows them to
organize and embody knowledge in various ways, which, in turn, provides them with
a wider range of application. Hence, because of their partly intangible nature, IT
artifacts offer the possibility for more complex and unique affordances that make them
more malleable than non-IT artifacts (Kallinikos, 2002; Kallinikos et al., 2013;
Leonardi, 2010; 2011).

The improved malleability and partially intangible nature of the IT artifact have
important consequences that highlight its uniqueness compared to other non-IT
artifacts. First, because an infinite amount of knowledge can be inscribed in the design
of IT artifacts, they allow humans to be free from remembering and thus forced, for the
first time, to combine and not to simply remember knowledge to be considered
intelligent (Serres, 2007). Second, the partly intangible nature of IT artifacts
(Kallinikos et al., 2013) has also forced a review of the notion of physicality, a key
characteristic of non IT artifacts (Leonardi, 2010; Leonardi and Barley; 2008). Indeed,
if IT artifacts are intangible, how can they assume a physical presence in the real world?
As argued by Leonardi (2010), intangible components, just as tangible components,
afford or constrain human actions. Therefore, the unique intangible nature of IT
artifacts forces us to understand physicality in terms of having significance rather than
in terms of consisting of matter, the latter representing a narrower and more traditional
definition of physicality (Leonardi, 2010; Leonardi and Barley, 2008). Third, because
of their intangibility, IT artifacts necessitate greater theorizing in their creation when
compared to non IT artifacts. Indeed, theorizing to adequately understand the nature of
the world to be embodied in IT artifacts is much more complex than for natural artifacts

that are not intended to mirror or represent a specific reality (Weber, 2003a)
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Accordingly, researchers concerned with the construction of IT artifacts have greatly
relied on kernel theories, typically defined as “natural science theories from other
disciplines” (March and Smith, 1995), that suggest either the meta requirements or the
construction process of IT artifacts (Kuechler and Vaishnavi, 2012). Based on these
three consequences that highlight the uniqueness of the IT artifact, we argue for the

inclusion of the IT artifact in the IS discipline domain of knowledge.

3.2.3 Defining the IS discipline’s domain of knowledge as the IT system

Despite this inclusion, the very nature of the IT artifact disqualifies its candidacy as the
sole and unique constituent of the IS discipline’s domain of knowledge. Indeed, as
mentioned previously, IT artifacts are constructed by humans (Gregor and Jones, 2007;
March and Smith, 1995) and thus it is impossible to study them in a vacuum without
the human values and goals that are embodied in their construction (Kallinikos, 2002;
Orlikowski and Iacono, 2001; Zhang et al., 2011). For example, as stated by Brooks
(1987, p. 12), “Einstein argued that there must be simplified explanations of nature
because God is not capricious or arbitrary”, but concludes that, “No such faith comforts
the software engineer” because the objects of study “were designed by different people
rather than God.” Consequently, the IS discipline’s domain of knowledge is neither
exclusively about technology or people, nor is it exclusively about procedures that
provide context for their interaction. Instead, it is an elaborate construction of the three
(Benbasat and Zmud, 2003; Hevner et al., 2004; Orlikowski and Iaconno, 2001; Zhang
et al., 2011). This definition of the IS discipline is also supported by Lee (2001, p. iii)

who states:
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“the information systems field examines more than just the technological
system, or just the social system, or even the two side by side; in addition,
it investigates the phenomena that emerge when the two interact.”

Accordingly, we posit that the IS discipline’s domain of knowledge revolves around
the study of the IT system, which includes, in its most basic form, an IT artifact, an
actor and a task (Figure 1). We define an actor as an individual person who interacts
with an IT artifact and a task as a goal-directed action performed by an actor (Burton-
Jones and Straub, 2006). Although our definition of the term “actor” does not directly
relate to the notion of group or organization, our conceptualization of the IT system
allows the study of IT artifacts in group or organization contexts through multilevel
approaches that take into account interdependency between actors (Burton-Jones and

Gallivan, 2007).

In support of our conceptualization, we refer to the work of Burton-Jones and Straub
(2006) who have recently proposed a reconceptualization of system usage. The authors
argue that rich and relevant assessment of system usage 1s tripartite, comprising a user,
system, and task. Hence, in light of our definition of the IS discipline’s domain of
knowledge, this reconceptualization can be seen as an instantiation of our reasoning for
a specific phenomena of interest (i.e., system usage) that comprises the three essential
constituents of the IT system: IT artifact, actor and task. Our conceptualization can also
be seen as a complement to the work of Benbasat and Zmud (2003). In an attempt to
define and communicate the IS discipline’s core properties, these authors have
proposed a set of concepts and phenomena, organized in a simple nomological network,
that should define the IS discipline’s domain of knowledge. Although we do not aim
to specify a precise ensemble of phenomena, we believe that all phenomena included

in their nomological network can and should be defined along the three constituents of
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the IT system: IT artifact, actor and task. Lastly, our conceptualization is also
complementary to the set of heuristics proposed by Agarwal and Lucas (2005) to assess
what lies within the domain of IS scholarship as our conceptualization applies to both
micro and macro studies. Taken as a whole, these observations suggest that our
conceptualization of the IT system is specific enough to provide a valid framework to
assess the IS discipline’s domain of knowledge while, at the same time, being flexible
enough to accommodate the diverging views on what constitute the IS discipline’s

phenomena of interest.

Going back to our initial purpose of fostering the development of IS indigenous
theories, our conceptualization of the IS discipline’s domain of knowledge provides a
sound understanding of the phenomena that should be of interest to IS researchers.
Consequently, we argue that an IS indigenous theory should address an IS
phenomenon, which we have described as an IT system characterized by an IT artifact,
actor(s) and task(s). This assertion is summarized in our first theory development

guideline:

Guideline #1: To develop an IS indigenous theory, IS researchers should
study an IS phenomenon described as an IT system
characterized by an IT artifact, actor(s) and task(s).
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3.3  What are the IS discipline’s research paradigms

Theories rarely if ever appear out of thin air as they usually have a well-established
history behind them (Burrell and Morgan, 1979). Indeed, when theorizing, a researcher
usually adopts a particular research paradigm. That is, a general perspective or a
particular way of thinking that reflects his/her fundamental beliefs/assumptions that
define, for him/her, the nature of the “world”, his/her individual place in it and the
range of possible relationships to that world and its parts (Guba and Lincoln, 1994;
Gioia and Pitre, 1990). The idiosyncrasies of research paradigms are succinctly
characterized by their differing fundamental assumptions about the nature of the world
(ontology), the nature of knowledge about the world (epistemology), and the nature of
ways of studying the world (methodology) (Gioia and Pitre, 1990). Based on these
three characteristics, we propose to answer our second research question by first
identifying the IS research paradigms and then highlighting their key differences with
regard to theory development. We conclude this section by demonstrating the value of

our typology compared to other efforts that have also focused on IS research paradigms.

3.3.1 Identifying the IS research paradigm

To this day, the differences between research paradigms are probably best articulated
by Burrell and Morgan (1979) in their classification of research paradigms for the
analysis of social and organizational theory (Goles and Hirschheim, 2000). Their

typology, a simple 2 x 2 matrix, is anchored on two dimensions: objective-subjective
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and regulation-radical change. The first dimension, labeled the philosophy of science,
differentiates between researchers who adopt either an objective or a subjective
“worldview” while the second dimension, labeled the nature of society, differentiates
between researchers who investigate either problems of radical change or problems of
regulation. As such, these authors contend that researchers either aim to provide
explanations to the deep-seated structural conflicts, modes of domination and structural
contradictions that they see in modern society (i.e., problems of radical change) or to
provide explanations to the underlying unity and coheviseness that they see in modern
society (i.e., problem of regulation) and that they can investigate these problems from
two different “worldviews”. They can adopt an objective “worldview” where they
perceive the world as a hard, external, and deterministic reality and look for
relationships or regularities between the various elements it contains or adopt a
subjective “worldview” that stresses the importance of the subjective experience of the
individual in the creation of the social world and look to understand how the individual
creates, modifies and interprets his reality. Hence, Burrell and Morgan’s (1979)
typology identifies four different research paradigms: functionalism (objective
“worldview” - problems of regulation), interpretivist (subjective “worldview” -
problems of regulation), radical structuralist (objective “worldview” — problems of
radical change), and radical humanist (subjective “worldview” — problems of radical

change).

Burrell and Morgan’s (1979) typology has mainly been used in the IS discipline to
show the absence of a unifying paradigm (Hirschheim and Klein, 1989) and that
objective “worldview” studies focusing on problem of regulation largely dominate IS
research (Goles and Hirschheim, 2000). However, despite having expanded IS
researchers’ consciousness to the influence of research paradigms on theory
development, their typology does not account for the idiosyncrasies of IS research.
Indeed, although evidence suggests that the objective and subjective “worldviews” are

core to the IS discipline (Chen and Hirschheim, 2004; Orlikowski and Baroudi, 1991)
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and thus that the philosophy of science dimension is amenable to understand IS
research paradigms, other observations suggest that Burrell and Morgan’s (1979)
nature of society dimension offers a poor understanding of IS research paradigms
because it does not take into account the particular research problems at the heart of
the IS discipline. Indeed, contrary to their social counterparts, IS researchers mainly
investigate problems related to the creation and/or the appropriation of IT artifacts,
leading many IS researchers to perceive the IS discipline as being composed of both
behavioral and design studies (Gregor and Hevner, 2013; Gregor and Jones; 2007;
Hevner et al., 2004). Based on this understanding, we propose to redefine Burrell and
Morgan’s (1979) nature of society dimension in order to reflect more adequately the
behavioral and design duality within the IS discipline®. As such, our redefinition of the
nature of society dimension reflects a continuum characterizing the IT artifact lifecycle,
which begins with its creation and culminates with its appropriation. Accordingly,
when mapped onto the philosophy of science dimension, our IT artifact lifecycle
dimension yields four new different paradigms that reflect the uniqueness of IS
research: naturalist (objective “worldview” - problems of appropriation), humanist
(subjective “worldview” - problems of appropriation), technologist (objective
“worldview” - problems of creation), and systemist (subjective “worldview” -

problems of creation) (Figure 3. 2).

* It is important to note that similar critiques have been made against the content of Burrell and Morgan’s
(1979) matrix by other researchers in other disciplines (e.g., Deetz, 1996). However, similar to our
arguments, none have questioned its structure or anatomy.



213

Figure 3.2 The proposed typology of IS research paradigms
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Before providing a detailed description of each IS research paradigm, it is important to
note that the four paradigms identified in our typology are not as clear-cut as they are
made out to be. Indeed, there is an overlap between them and their differences are
overstated for the purpose of effect. As such, the four IS research paradigms we propose
are in fact, archetypes — highly simplified but powerful conceptions of an ideal or
character type (Hirschheim and Klein, 1989) — that rarely exist as real entities. It is
rather the properties exhibited (to a greater of lesser degree) by these existing entities
that give each archetype its meaning (Hirschheim and Klein, 1989). Finally, the four
identified paradigms play an important role in conveying the essential differences that

exist in alternative approaches to develop IS indigenous theories.
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Naturalists assume there is an objective physical and social world that exists
independent of humans, and whose nature can be unproblematically apprehended,
characterized, and measured (Orlikowski and Baroudi, 1991). It is this objective and
independent reality that provides the foundation for human knowledge (Weber, 2004).
This dualism between reality and humans also characterizes the epistemological
standpoint of naturalists as they assume that investigators and investigated objects are
independent entities (Orlikowski and Baroudi, 1991). Consequently, investigators are
considered to be distinct from the knowledge they create and capable of studying
phenomena without influencing them (Weber, 2004). Accordingly, the role of
naturalists is to “discover” the objective physical and social reality by crafting precise
and structured instrumentations (measures) that will detect and gauge those dimensions
of reality that interest the researchers (Orlikowski and Baroudi, 1991). Key procedures
adopted by naturalists include inferential statistics, hypothesis testing, mathematical
analysis, and experimental and quasi-experimental design (Lee, 1991) Based on these
beliefs and procedures, naturalists seek, in a deductive manner, to examine regularities
and relationships that lead to generalizations and (ideally) universal laws or principles
that can explain and predict patterns of behavior across situations (Orlikowski and
Baroudi, 1991). For examples of naturalist research please refer to Bhattacherjee

(2001) and Limayem et al., (2007).

Humanists believe that the physical and social world is not conceived as a fixed
constitution of objects but rather as an emergent social process (Lee, 1991). Reality
and knowledge about that reality are thus considered as social products and only
understood in relation with the social actors that construct and make sense of that reality
(Orlikowski and Baroudi, 1991). As such, humanists never assume a value-neutral
stance, and are always implicated in the phenomenon being studied. They presume that
their prior assumptions, beliefs, values, and interests shape their investigations
(Orlikowski and Baroudi, 1991). Knowledge is thus intentionally constituted. Indeed,

meaning and intentional descriptions are important, not merely because they reveal
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subjects’ states of mind which can be correlated with external behavior but also because
they are constitutive of those behaviors (Orlikowski and Baroudi, 1991). As such, the
investigator is interactively linked to the object of investigation and the “findings” are
literally created as the investigation proceeds. Accordingly, the role of humanists is to
get inside the world of those generating it (Orlikowski and Baroudi, 1991). Key
procedures adopted by humanists include ethnography, hermeneutics, phenomenology,
and case studies (Lee, 1991). Based on these beliefs and procedures, humanists seek,
in an inductive manner, to generate descriptions, insights, and explanations of events
to understand how members of a social group, through their participation in social
processes, enact their particular realities and endow them with meaning. They also aim
to show how the meaning, belief and intentions of the members help to constitute their
social action (Orlikowski and Baroudi, 1991). For an example of humanist research

please refer to Orlikowski (1993).

Technologists recognize the objective world of material things (Gregor and Hevner,
2013) and seek to produce objective knowledge (Gregg et al., 2001), which is then
applied through design practices (Hevner et al., 2004). As such, these researchers
implicitly adopt an epistemological position where the researcher is considered to be
distinct from the knowledge he has created (Niehaves, 2007). The role of technologists
consist of building and evaluating IT systems; their main focus being on the
technological innovations/extensions which are intended to affect individual and
organizational experience in a positive manner (Gregg et al., 2001). Based on these
beliefs and procedures, technologists seek, in a deductive manner, to build and evaluate
socio-technical artifacts intended to solve observed problems and serve human
purposes (Gregor and Hevner, 2013). For an example of technologist research please

refer to Dickson et al. (1977).

Systemists recognize that reality is individually and socially constructed. Thus, they

understand that system design is not a problem of collecting and manipulating data in
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order to accurately picture a situation but rather a problem of enactment where design
is about creating a new situation (Boland and Day, 1989). As such, the developed
systems are neither a mirror nor a looking-glass, but rather a new stage where actors
produce their reality (Boland and Day, 1989). The role of systemists is thus to step
inside the social process to be supported by the newly developed system(s) in order to
reveal deep meaning structures. As such, systemists focus on understanding how social
actors conceive the system(s) to be developed while knowing that the knowledge they
produce is inextricably tinted by their own interpretation of that reality. Key procedures
adopted by systemists include ethnography, hermeneutics, phenomenology, and case
studies (Gregg et al., 2001). Based on these beliefs and procedures, systemists seek, in
an inductive manner, to create socio-technical artifacts that provide a stage for actors
to enact their reality. For examples of systemist research please refer to Boland and

Day (1989) and Tremblay et al. (2010).

In regards to our initial purpose of fostering the development of IS indigenous theory,
our typology of IS researcher paradigm bring clarity to the IS discipline’s “tapestry” of
research paradigms and highlights the key differences that lead to markedly different
ways of approaching theory and theory development within the IS discipline.
Accordingly, IS researchers should be aware of these differences and specify, a priori,
in which paradigm they operate or intend to chose to develop their theory. This

assertion is summarized in our second theory development guideline:

Guideline #2: To develop an IS indigenous theory, IS researchers must
adopt one of the following four IS research paradigms:
Naturalist, Humanist, Technologist, and Systemist.
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3.3.2 Paradigmatic differences in regards to theory development

Keeping in mind that the proposed paradigms are archetypes, we now highlight the
particularities of developing theories in each IS research paradigm. More precisely, we
highlight how the content of theories, the steps of theory development and the

interpretation of theory evaluation criteria vary across the four IS research paradigms.

3.3.2.1 Differences in content

Based on our adaptation of Burrell and Morgan’s (1979) typology, we contend that the
content of IS indigenous theories varies along two dimensions: the philosophy of
science dimension which differentiates between IS researchers who adopt objective or
subjective “worldviews” and the nature of society dimension which differentiates

between design and behavioral IS researchers.

The differences between the content of theories developed by objective IS researchers
and the content of theories developed by subjective IS researchers are rooted in each
of these “worldview’s” fundamental assumptions about the nature of the world
(ontology), the nature of knowledge about the world (epistemology), and the nature of
ways of studying the world (methodology). On the one hand, objective IS researchers
assume that the natural world exists independently of human cognition, that they are
distinct from the knowledge they create and that theory building follows a deductive

approach. On the other hand, subjective IS researchers believe that the world is
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individually and socially constructed, that they are inextricably linked to the knowledge
they create and that theory building follows an inductive approach. These key
differences have for consequences that the theories developed by objective IS
researchers will predominantly take the form of tested universal principles or natural
laws that may be used to control and predict our reality while the theories developed
by subjective IS researchers will predominantly take the form of elaborated
descriptions and interpretations that may be used to diagnose and explain our reality.
Hence, objective and subjective researchers operate in a virtuous sequence where
explanations from the particulars developed by subjective researchers may later be
tested and generalized to a wider base by objective researchers. In addition to producing
this virtuous sequence, the uneven importance given to prediction and explanation in
both “worldviews” may also explain the ongoing and long-lasting debate within and
outside the IS discipline as to whether or not a single theory should explain, predict or
do both simultaneously (Gregor, 2006; Lee, 1991; Tsang and Ellsaessser, 2011; Weber,
2003a).

To illustrate how the content of a theory varies according to an IS researcher’s
worldview, we describe how media richness theory (MRT), an IS indigenous theory,
is instantiated differently by objective and subjective researchers. MRT is anchored on
two fundamental premises. First, that individuals process information to reduce
uncertainty and equivocality (Daft and Lengel 1986). According to the theory, when
equivocality is high, the individual does not know what questions to ask while the
individual knows the questions but lacks the necessary information to answer the
question when uncertainty is high. Second, that commonly used media work better for
certain tasks than others. Specifically, Daft and Lengel (1984) posit that written media
are better for unequivocal messages while face-to-face media are more appropriate for
equivocal messages. Accordingly, Daft, Lengel, and Trevino (1987), under an
objective “worldview”, propose and test a set of principles that predict the influence of

different media on human behavior. The authors then use these principles to develop a
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media richness hierarchy, which posits that the richest communication medium is face-
to-face meetings followed by telephone, e-mail, and finally memos and letters. On the
other hand, in an attempt to interpret the managerial use of electronic mail, Lee’s (1994)
work, based on a subjective “worldview”, argues that the medium of e-mail is, in itself,
neither rich nor lean. Rather, the author explains that richness is an emergent property
of the interaction of the e-mail medium with its organizational context. As such, the
richness of a media should not be seen as a universal characteristic, but rather as a

property that is socially constructed by organizational users.

The differences between the content of the theories developed by design IS researchers
and the content of the theories developed by behavioral IS researchers, in turn, are
rooted in their study of dissimilar phases of the IT artifact’s lifecycle. Indeed, design
researchers are concerned with the creation of the IT artifact while behavioral
researchers are concerned with its appropriation. This key difference has for
consequences that theories developed by design researchers will predominantly take
the form of prescriptions and narratives that may be used to guide and frame the
construction of IT artifacts while the theories developed by behavioral IS researchers
will predominantly take the form of predictions and explanations that may be used to
foretell and understand the appropriation of the IT artifact. As such, design researchers
will focus more on the tangible and intangible components of the IT artifact, as well as
the procedures to combine them in order to create the materiality of the IT artifact (i.e.,
their ability to either afford or constrain human actions), while behavioral researchers
will focus more on the materiality of the IT artifact and its influence on human actions.
Hence, design and behavioral researchers operate in a virtuous cycle where the output
of a design study can become the input of a behavioral study and vice-versa (Niederman
and March, 2012) (see Figure 3.3).
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Figure 3.3 The virtuous cycle of IS research
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To illustrate how the content of a theory varies depending on the IT artifact’s lifecycle,
we explain how socio-technical system theory (STS), an IS indigenous theory, is
instantiated differently in design and behavioral studies. STS posits that an
organization or organizational work system (e.g., a department) can be described as a
socio-technical system, which is made up of two independent, but interacting sub-
systems: the social and the technical. The technical system is concerned with the
processes, tasks, and technology needed to transform inputs into outputs whereas the
social system is concerned with the attributes of people (e.g., attitudes, skills, values),
as well as the relationships between the people, the reward systems, and the authority
structures. The theory also stipulates that the outputs of the work system are the result

of the joint interactions between these two sub-systems. Accordingly, Bostrom and
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Heinen (1977a, 1977b), concerned with the creation of successful IT artifacts,
instantiated the STS theory in the form of a three-phase design methodology to guide
the design, change, and/or redesign of information systems. Similarly, Lyytinen and
Newman (2008), have instantiated STS in a way to explain the evolution of information
systems. On the other hand, concerned with the appropriation of the IT artifact, authors
such as Chai and Kim (2012) have instantiated the STS to explain how the usage of
online social networking websites can vary from one user to another, as well as to
demonstrate that these variations can be attributable to both the technical and social
components of websites, although the social component seems to play a more important

role.

In regards to our initial purpose of fostering the development of IS indigenous theories,
our typology of IS research paradigms provides a sound understanding of the various
contents that IS indigenous theories can provide. More precisely, based on our 2x2
matrix, we argue that the content of an IS indigenous theory may be of four different
types (see Table 3.2). In support of our argument, we refer to the work of Gregor (2006)
who classifies IS theories according to their content. Through her taxonomy of IS
theories, she identifies five different ways in which the term “theory” has been used in
the IS discipline: Type 1 — theories for analysis; Type Il — theories for explanation;
Type III — theories for prediction; Type IV — theories for explanation and prediction;
and Type V — theories for design and action. The importance given to explanation and
prediction in Gregor’s (2006) typology suggests that our characterization of objective
and subjective IS indigenous theories is adequate as both predominantly focus on
predicting (Type III) or explaining (Type II), while recognizing that complete theories
should do both (Type IV). Furthermore, her identification of specific theories for design
and action (Type V), suggests that the content of design and behavioral theories is
indeed different. Accordingly, we propose our third theory development guideline:
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To develop an IS indigenous theory, IS researchers must
align the content of their theory with the IS research
paradigm chosen to develop the theory.

Guideline #3:

Comparison of theoretical content across IS Research Paradigms

Table 3.2
Naturalist | Humanist | Technologist | Systemist
Universal principles Descriptions and Prescriptions and Narratives and
understandings that

and natural laws that | interpretations that | heuristics that guide
control and predict | diagnose and explain and direct the situate and frame the
the appropriation of | the appropriation of creation of IT creation of IT artifacts
IT artifacts IT artifacts artifacts
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3.3.2.2 Differences in the development steps

Because each IS research paradigm adopts a particular “worldview” (objective or
subjective) and focuses on a specific phase of the IT artifact’s lifecycle (creation or
appropriation), the four steps toward development — opening works, data collection,
analysis, and theory building (Gioia and Pitre, 1990) — will vary from one IS research
paradigm to the other (see Table 3.3). First, because of their ontological,
epistemological and methodological standpoints, objective and subjective researchers
adopt different theory development methods. Objective researchers generally rely on a
deductive method while subjective researchers generally rely on an inductive method.

A deductive method is one:

“that involves “going from generals to particulars; deriving conclusions
based on premises through the use of a system of logic” (Samuels, 2000:
214) and, in generating inferences, is typically associated with a top-down
approach to theory building that begins with the existing knowledge.
(Shepherd and Sutcliffe, 2011, p. 361)”

On the other hand, an inductive method is one:

“that involves “going from particulars to generals; deriving knowledge from
empirical experience based upon a system of handling sense data” (Samuels,
2000: 214) and is typically associated with a bottom-up approach to theory
building that starts with data. (Shepherd and Sutcliffe, 2011, p. 361)”
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Second, because they focus on different phases of the IT artifact’s lifecycle, the theory
development end results of design studies and behavioral studies are quite different.
Design researchers attempt to create the materiality of the IT artifact whereas
behavioral researchers try to understand how it is appropriated (March and Smith,
1995). As such, design researchers produce and apply knowledge of tasks or situations
in order to create effective artifacts, while behavioral researchers produce theoretical
explanations and predictions of appropriation behaviors (March and Smith, 1995).
Consequently, aiming for these two different end results produces different ways of
approaching theory development steps. Taking into account these differences that are
rooted in each paradigm’s worldview and the IT artifact’s lifecycle phase each
paradigm focuses on, Table 3.3 adapts Gioia and Pitre’s (1990) steps towards theory
development for each of the IS research paradigms we propose. Accordingly, we

propose our fourth theory development guideline :

Guideline #4: To develop an IS indigenous theory, IS researchers should
follow the steps as prescribed by the IS research paradigm
chosen to develop the theory.
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Table 3.3 Comparison of the theory development steps across IS research
paradigms
Naturalist Humanist Technologist Systemist
ing work Opening work Opening work Opening work
SELECTING A TOPIC: SELECTING A TOPIC: SELECTING A TOPIC SELECTING A TOPIC

*  What are the issues?

*  What are the research

ions?

REVIEWING LITERATURE:

=  What do we know?

FIND A GAP:

=  What i missing?

PUTTING A FRAMEWORK

TOGETHER:

*  What are the relevant
theories and relcvant
variables

FORMULATING

HYPOTHESES:

DESIGN THE RESEARCH:

= What are the data?

®*  Where to find the date?

»  How 1o measure the data?

Data Collection

=  PROBING
REPRESENTATIVE
SAMPLE OF
SUBJECTS: According
to the hypotheses
formulated

Analysis

TESTING HYPOTHESES:

=«  Evaluate the significance
of the data according to
hypotheses

Theory building

WRITING UP RESULTS:

*  Show how the theory is
refined, supported, or
disconfirmed

=  Show what it tells the
scientific community end
the practitioners

®  What are the issues?

*  What are the research
questions?

DESIGN THE RESEARCH:

s What are the data?

= Where to find the data?

*  How to record the data?

Data Collection

IDENTIFYING SPECIFIC

CASES:

QUESTIONING

INFORMANTS:

s According to what is
relevant to them in
context

Analysis

CODING:

*  Provide a description at
the first and sometimes

at second level of
abstraction

FORMULATING

CONJECTURES:

»  Identify the relations
between concepts at
first level or across
levels of abstraction

EVALUATING

CONJECTURES:

= Validate with
informants through new
data collection

FORMULATING THEORY:

o Identify emerging
concepts and
relationships

REVIEWING

LITERATURE:

»  Identify what was
already kmown

WRITING UP A

SUBSTANTIVE THEORY:

s Show how it all fits
together

= What is the problem?
»  What are the meta-

irements?

®  What are the objectives fora
solution?

REVIEWING LITERATURE

= What are the possible
sohutions?

*  Which solntion is most
promising?

PUTTING A FRAMEWORK

TOGETHER:

*  What are the relevant kemel
theories and relevant
intuitions

FORMULATING

HYPOTHESES:

DESIGN THE RESEARCH:

*=  Whatare the data?

*  Where o find the data?

»  How to measure the data?

Data collection

DEVELOPING ARTIFACT

PROTOTYPES

*  According to meta-
requirements formulated

DEVELOPING TEST CASES

*  According to the problem
formulated

PROBING REPRESENTATIVE

SAMPLE OF SUBJECTS:

®=  According to the hypothescs
formulated

Analysis

TESTING HYPOTHESES:

s Evaluate the significance of
the date according to initial
problem, meta-requirements
and hypotheses

Theory building

WRITING UP RESULTS:

*  Final codification of design
and kernel theories

=  Final formalism of design
and kemel theories

*  What is the problem?
*  What are the mets-
irements?

DESIGN THE RESEARCH:

»  What are the data?

®  Where to find the data?

»  How to record the data?

Data collection

IDENTIFYING SPECIFIC

CASES:

QUESTIONING INFORMANTS:

% According to what is relevant
to them in context

DEVELOPING ARTIFACT

PROTOTYPES

*  According to meta-
requirements formulated

DEVELOPING TEST CASES

*  According to the problem
formulated

Analysis

CODING:

»  Provide a description at first
and sometimes at second Ievel
of abstraction of mecta-
requirements and problems
formulated

FORMULATING

CONJECTURES:

®  Identify the relations between
meta-requirements and
problems formulated at first
fevel or across levels of
abstraction.

EVALUATING CONJECTURES:

*  Validate with informants
through new

FORMULATING THEORY:

*  Identify emerging constructs
and relationships

REVIEWING LITERATURE:

= Identify what was already
known

Theory building

WRITING UP A SUBSTANTIVE

THEORY:

= Show how it all fits together
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3.3.2.3 Differences in the interpretation of the theory evaluation criteria

Because each paradigm has a unique combination of “worldview” (objective or
subjective) and phase of the IT artifact’s lifecycle it focuses on, some theory evaluation
valuation criteria may also be understood differently across the paradigms. To illustrate
these differences, we identify 5 key theory evaluation criteria often cited in the theory
building literature (Bacharach, 1989; Corley and Gioia,2011; Kuhn, 1977; Popper,
1959; Wacker, 1998; Weber, 2003a; Weick, 1989; Whetten, 1989), namely
comprehensiveness, originality, utility, simplicity, and falsifiability, and present how
their interpretation may vary according to the four IS research paradigms we propose

in our typology (see Table 3.4).
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Table 3.4 Interpretation of theory evaluation criteria under each IS research
paradigm
Definition Naturalist Humanist Technologist Systemist
Comprehen- | The extent Must Must Must Must consider
siveness | to which the | considerall | considerall | consider all all actors’
theory empirical actors’ empirical | accounts of the
accounts for | evidenceon | accountsof | evidence on studied
all known the studied the studied the studied | phenomenon
data on the | phenomenon | phenomenon | phenomenon
phenomena
it applies
Originality | The extent | Must reveal a | Must uncover | Must develop | Must expose
to which the new new new new narratives
theory law/principle | interpretation | prescriptions or extend
brings or refine s or enhance | or improve those that
novelty those that those that those that already exist
already exist | already exist | already exist
Utility | The extent | Mustallow | Must provide | Must guide Must foster
to which the for the individually | the creation | the creation of
theory control and | andsocially | of IT artifacts | IT artifacts
corresponds | prediction of | constructed that solve that allow
to reality the explanations stated actors to enact
appropriation of the problems their reality
of IT artifacts | appropriation
of IT artifacts
Simplicity | The extent | Must possess | Must possess | Must possess | Must possess a
to which the | a minimal a minimal a minimal minimal
theory has number of number of number of number of
paucity in parameters parameters parameters parameters
its
parameter
Falsifiability | The extent Must be Must be Must be Must be
to which the logically logically logically logically
theory is constructed | constructed | constructed constructed
logically
constructed

As can be seen in Table 3.4, the interpretations of three of the five theory evaluation

criteria, namely comprehensiveness, originality, and utility, vary from one paradigm to
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another. This may be explained by the fact that these three criteria refer to the external
value of the theory’s input and output. Specifically, these criteria do not refer to
intrinsic characteristics of the theory, but rather to the theory’s position regarding the
current state of scientific and practical knowledge. Accordingly, these criteria have
multiple interpretations since IS researchers espousing different ontological,
epistemological, and methodological assumptions will interpret these criteria in
markedly different manners. As such, these criteria reveal the need for IS researchers
to position their theories in the appropriate IS research paradigm if they want their work
to be evaluated against relevant standards and similar theoretical efforts. On the other
hand, the last two theory evaluation criteria, namely simplicity and falsifiability, refer
the internal value of the theory’s structure or anatomy. Accordingly, because these
criteria assess the intrinsic characteristics of the theory and not its relative position
regarding to current scientific and practical knowledge, they are not subject to
diverging ontological, epistemological, and methodological interpretations and hence
have a single meaning. Accordingly, we propose our fifth theory development

guideline:

Guideline #5: To evaluate an IS indigenous theory, IS researchers should
follow the interpretation of the theory evaluation criteria
given by the IS research paradigm chosen to develop the
theory.
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3.3.3 The value of our proposed typology when compared to past efforts that focused
on IS research paradigms

Very few attempts have been made within the IS literature to identify the various
paradigms espoused by IS researchers. Originally concerned with the legitimacy of IS
research as a scientific discipline, Banville and Landry (1989) were, to the best of our
knowledge, the first to conduct a paradigmatic inquiry of the IS discipline. Anchored
on Whitley’s (1982; 1984) model for scientific fields, these authors concluded that:
“MIS is a fragmented field, or to put it in other words, an essentially pluralistic
scientific field, in view of its vocational character (p. 58)”. Hence, our typology, which
proposes a coalescence of paradigms, adheres to this pluralistic characterization of the
IS discipline, but also goes a bit further by identifying the key differences that make a
difference within the IS research community: differences in “worldviews” and research

problems.

Similarly, Hirschheim and Klein (1989) used Burrell and Morgan’s (1979) typology to
propose four approaches to develop information systems. Interestingly, the authors
conclude their article with the following remark: “... although it was not possible to
relate systems development methodologies to paradigms in this article, an exploration
of their relationship would nevertheless appear to be a key issue? (p. 1214)”. As such,
their own application of Burrell and Morgan’s (1979) typology to the IS discipline
supports our initial assertion that design studies are not taken into account within this

particular matrix and further validate the typology we propose.

Subsequently, Orlikowski and Baroudi (1991) conducted an extensive review of the IS
literature to identify the different research approaches and assumptions that
characterize IS research. Anchored on Culnan’s (1986, 1987) framework, these authors
argued that IS research mainly focuses on three distinct theoretical topics: individual

approaches to MIS design and use, MIS management, and organizational approaches



230

to design and use. This finding, which characterizes thé IS discipline as comprising
studies that either investigate the creation or appropriation of the IT artifact, validates,
to some extent, our typology by showing that these theoretical concerns are core to the
IS discipline and have been so from its very beginning. Furthermore, anchored on
Chua’s (1986) classification of research epistemologies, Orlikowski and Baroudi
(1991) also showed that positivist and interpretive “worldviews” were, at the time of
the study, the dominant “worldviews” espoused by IS researchers and that the critical
“worldview” had yet to be used in IS reseaerch. This finding indicates that our
characterization of the IS discipline as being composed of both an objective and a
subjective “worldview” is congruent with previous findings and that this divide has
been pervasive over the years. This finding also suggests that classifying IS studies
along problems of regulation and/or problem of change is ill advised since the authors
found no critical study within the IS discipline. In line with Orlikowski and Baroudi’s
(1991) conclusions, later reviews of the IS literature by Goles and Hirschheim (2000)
and Chen and Hirschheim (2004) also showed that IS research mainly espouses the
objective and subjective “worlviews” and that radical structuralism and radical
humanist studies, key to Burrell and Morgan’s (1979) typology, are rarely found within
the IS discipline which indicates, once again, that problems of regulation and/or
problems of change are not core to the IS discipline, just as our proposed typology

suggests.

Finally, some may argue that our typology simply discards studies that focus on
problems of regulation and/or problems of change. In response to this sound critic, we
respond that our typology, while not explicitly taking into account such studies,
implicitly sees them as being part of the four IS research paradigm proposed. In other
words, we believe that problems of regulation and problems of change are amenable to
both design and behavioral research as well as to studies based on objective or
subjective “worldviews”. As such, naturalists, humanists, technologists, and systemists

can choose to focus on these specific issues if they deem it appropriate. However, they
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will do so within the broader context of the four IS research paradigms we have
identified. Others may also argue that our four IS research paradigms only represent
polarizing archetypes and that our typology does not take into account “worldviews”
that simultaneously accept different types of object of knowledge that have different
ontological and epistemological characteristics and meanings (e.g., critical realism
paradigm, transformative-emancipatory paradigm). To this critiques, we respond that
our typology does not discredit these “worldviews” or deny their existence. Rather, its
aim is to highlight how basic and fundamental beliefs and assumptions about the world
influence the development of IS indigenous theories. As such, our typology fosters the
understanding of these more complex “worldviews” by highlighting the key conflicting
beliefs they reconcile. Hence, we accept that these more complicated “worldviews”
exist and suggest, as explained in section 4, several ways as to how IS researchers may
aspire to bridge conflicting beliefs and assumptions in order to obtain a more

comprehensive understating of the IS discipline’s domain of knowledge.

3.4  Linking the different IS research paradigms

In the IS discipline, theory development rarely starts from scratch. As such, the
identification of bridges between IS research paradigms is required to permit the
adaptation and integration of the diverse IS knowledge required to develop IS
indigenous theories. Indeed, it is by linking the theoretical understandings developed
in the different IS research paradigms that IS researchers can assemble a
comprehensive understanding of a specific IS phenomenon of interest. To identify IS

bridges, the literature first suggests to adopt a pragmatic view of knowledge integration
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(Venkatesh et al., 2013). That is, to move beyond the debate on the incompatibility of
methodology and paradigmatic incommensurability to propose different ways by
which knowledge created within the IS discipline can be integrated. Indeed, despite
arguments that paradigms are irreconcilable, it has been argued that it is feasible to
develop a multi-perspective view of theory development that cuts across paradigms
(e.g., Gioia and Pitre, 1990; Lewis and Grimes, 1999, Venkatesh et al., 2013). The
literature also suggests that the boundaries between research paradigms should be
conceived as transition zones. Indeed, Gioia and Pitre (1990) have argued that although
the central assumptions of different paradigms are at odds, there is an overlap between
them, making it difficult, if not impossible, to establish where one paradigm leaves off
and another begins. Hence, paradigmatic dimensions should be conceived as
continuum and the boundaries between them as transition zones (Gioia and Pitre,
1990). Lastly, the literature also suggests that the discussion of bridging across
transition zones can be facilitated by employing second-order concepts (Van Maanen,
1988), which are explanatory constructs used to describe dimensions of scientific
understanding (as compared to first-order concepts which are manifested by the people
experiencing a phenomenon). Indeed, second-order concepts help clarify possibilities
for communicating across paradigm transition zones because their level of abstraction

permit to relate analogous concepts more easily (Gioia and Pitre, 1990).

Taking into consideration these three suggestions to facilitate paradigm bridging, as
well as the particularities of the IS discipline identified in the previous sections, we
contend that the materiality of the IT artifact (a key layer of the IT artifact) is the sole
common denominator linking all IS research paradigms and thus that it should be used
as a second-order concept to discuss the possibilities of bridging across IS transition
zones. Indeed, while it may be interpreted differently according to researchers’
“worldviews” (objective or subjective) and the research problems they aim to address,
the materiality of the IT artifact is of concern to all IS researchers. This key assertion

corroborates previous critics of the IS discipline who have emphasized that IS
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researchers generally treat the IT artifact as a black box instead of taking into account
its particular characteristics (Benbasat and Zmud, 2003; Orlikowski and Iaconno,

2001). These arguments lead us to our sixth and last theory development guideline:

Guideline #6: To develop an IS indigenous theory that will foster the
accumulation of knowledge within the IS discipline, IS
researchers must detail the materality of the IT artifact at
the heart of their theory.

Having defined a second-order concept of concemn to all IS research paradigms, we
now propose four bridges that can help researchers from different IS research

paradigms to mutually reinforce their respective work.

3.4.1 Bridging the Naturalist-Humanist paradigms

In the naturalist paradigm, which presumes an objective reality, materiality is often
perceived to be deterministic and technocentric. That is, the objective materiality of the
IT artifact inevitably guides or constrains its appropriation in a certain way. On the
other hand, in the humanist paradigm, which presumes a subjective reality, materiality
is interpretively flexible, leading to different appropriation patterns (DeSanctis and
Poole, 1994). If any bridge is to be drawn between these two paradigms, a connection

must be made between these two different conceptualizations of materiality. Adaptive
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structuration theory (AST) developed by DeSanctis and Poole (1994) makes such a

connection.

AST criticizes the technocentric and sociocentric views of technology by emphasizing
their mutual interactions. In other words, AST recognizes that objective and subjective
“worldviews” represent a duality rather than a dualism. Specifically, AST posits that
groups/organizations, by using information technology to do their work, dynamically
create their own perceptions of the role and utility of the technology, and determine
how the technology can be applied to support their work. These perceptions, in turn,
can vary widely across different groups/organizations and can influence the way
technology is used (i.e., they mediate the impact of materiality on group/organizational
outcomes). As such, AST examines the effect of the materiality of the IT artifact on
appropriation behaviors from two vantage points: 1) the opportunities for, or
constraints to human actions provided by the IT artifact, and 2) the opportunities or
constraints that actually emerge in human action as people interact with the IT artifact
(DeSanctis and Poole, 1994). Consequently, based on this dual understanding of IT
appropriation, AST can explain a key paradox of the IS discipline: how identical
technologies that provide similar opportunities and constraints can lead to different
outcomes (DeSanctis and Poole, 1994). AST can thus be seen as a means of bridging
the naturalist-humanist paradigms as it occupies an intermediate position on the
objective-subjective continuum. As such, AST bridges the two paradigms concerned
with the effect of the IT artifact’s materiality on its appropriation.
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3.4.2 Bridging the Technologist-Systemist paradigms

Similar to the challenge of bridging the naturalist-humanist transition zone, bridging
the technologist-systemist transition zone implies that a connection must be made
between two different conceptualizations of materiality. On one hand, technologists,
who believe in an objective reality, conceptualize the materiality of the IT artifact as
being constructed from the physical world. On the other hand, systemists, who believe
in a subjective reality, conceptualize the materiality of the IT artifact as being
constructed by the social world (Purao, working paper). If any bridge is to be drawn
between these two paradigms, a connection must be made between these two different
conceptualizations of materiality. Stamper’s (1996) framework, which links the
physical and the social worlds within a single six-level semiotic hierarchy, makes such

a connection (see Figure 3.4).
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Figure 3.4 Stamper’s (1996) semiotic framework

i SOCIAL WORLD belicfs, cxpoctations, commitments,
Humas information
Pt contracts, law, cultore...
PRAGMATICS inteatons, communications,
conversations aegotiations. ...
SEMANTICS meanings, propositions,
walidity, truth, significatice, denotations......
The IT SYNTACTICS formal structure, langsage. logic,
platform data, recoeds, deduction, saftware, files.......

EMPIRICS pattcrn, varicty, ncise, eatropy,
channel capacity, redundancy, efficieacy, codes,....

PHYSICAL WORLD signals, traces, physica) disdnctions,
hordware, component deagity, specd. economics......

Semiotics, the theory of signs, is concerned with the properties of things in their
capacity as signs (Barron et al.,, 1999). A sign generally includes “numerical and
alphabetical characters, words, sentences, messages, and all actions, which, through
custom or convention, have acquired some recognizable interpretation (Barron et al.,
1999, p. 4)”. Because computers and humans require signs for representing, storing,
processing and interpreting the inputs and outputs of computer-based information
systems, an analysis of the properties of signs is essential to our understanding of
information systems (Barron et al., 1999). Stamper (1996) divides the properties of
signs into six levels: (1) physical world; (2) empirics; (3) syntactics; (4) semantics; (5)
pragmatics; and (6) social world. At the first level of the hierarchy, the author posits
that signs must have a physical presence in the real world. At the other end of the
hierarchy, the social world represents the observed effects of signs or their capacity to
produce some social change (Stamper, 1996). If signs are unable to foster a social

change (i.e., change a person's values, beliefs or obligations), then they become
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worthless since they are unlikely to dispose a person to act in some way (Stamper et
al., 2000). For a physical act of signaling to result in the correct social consequence,
the signs employed have to be organized correctly on each of the other four levels of
the semiotic hierarchy (Stamper et al., 2000). At the level of empirics, a physical
phenomenon is organized into predictable and recognizable patterns, such as alphabets,
which allow us to reproduce signals reliably and to signal the changes that are
happening in the world. Once these repertoires of reliable patterns are established, we
may use them to build more complex sign structures, which form the syntactic
properties of signs. From an information system standpoint, it is at this level that formal
languages, logics, models, software, record syntax and database structures operate. As
a whole, these first three levels — physical, empiric and syntactic — which relate mainly
to issues of information systems efficiency have received the bulk of IS researchers’
attention (Stamper et al., 2000). Researchers who normally think of information
systems as essentially computer-based systems are likely to focus primarily on these
levels of analysis. However, IS researchers who do not neglect the key role of users or
actors in information systems will recognize the limit of these three levels of analysis
as they do not take into account the handling of information by humans (Stamper et al.,
2000). The semantic properties of signs, which deal with their meanings in the special
sense of how they relate to reality, how they represent, designate and signify things,
are key to understanding the handling of information by humans (Barron et al., 1999).
As such, it is at the semantics level that signs acquire their meaning and what they may
properly refer to. By being able to adequately express our own and understand other’s
meanings, the signs we use are then employed to express intentions, which compose
the pragmatic level. Pragmatic properties of signs relate to their relationship with the
behaviors of responsible agents (Barron et al., 1999). As Austin (1980) pointed out,
signs that are used to get things done must comprise a signal of intention if they are to
produce certain consequences or behaviors. As mentioned above, these consequences
or behaviors are later observed at the social world level, which evaluates the capacity

of signs to produce some social change. As a whole, these last three layers — semantics,
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pragmatic and social — mainly relate to the socially constructed understanding of signs

and their influence on human actions.

Hence, by linking the physical and the social worlds of signs, Stamper’s (1996)
semiotic framework not only offers a sound understanding as to how both tangible and
intangible components of the IT artifact may interactively create its materiality but also
explains how the materiality of the IT artifact can be both physically and socially
constructed. Accordingly, Stamper’s (1996) semiotic framework can be seen as a
means of bridging the Technologist and Systemist paradigms as it occupies an
intermediate position on the objective subjective continuum. As such, Stamper’s
(1996) semiotic framework bridges the two paradigms concerned with the creation of

the IT artifact’s materiality.

3.4.3 Bridging the Naturalist-Technologist paradigms

Bridging the naturalist and technologist paradigms is arguably less problematic than
bridging the naturalist and humanist paradigms or the technologist and systemist
paradigms. Indeed, differences across these two paradigms relate mainly to their
respective theoretical concerns, rather than fundamental differences in “worldviews”.
As such, the main difference between the two paradigms has to do with reconciling
technologists’ interest for design and naturalists’ concern for appropriation. Thus, if
any bridge is to be drawn between these two paradigms, a connection must be made

between studies that aim to create the materiality of the IT artifact and studies that aim
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to evaluate its impact on human behavior. Action design research (ADR) developed by

Sein et al. (2011) makes such a connection.

ADR is a research methodology anchored on the premise that the design and
appropriation contexts shape the materiality of the IT artifact. This method
conceptualizes the research process as containing the inseparable and inherently
interwoven activities of building the IT artifact, intervening in the organization, and
evaluating it concurrently. Hence, this method recognizes that design outcomes are not
final and that design and appropriation studies should not be conducted sequentially
but rather iteratively. As such, ADR focuses on the development, intervention and
evaluation of an IT artifact that reflect not only the theoretical precursors and intentions
of the designers but also the influence of users during ongoing use. ADR can thus be
seen as a means of bridging the naturalist-technologist paradigms as it occupies an
intermediate position on the creation-appropriation continuum. Consequently, ADR
bridges the two paradigms concerned with discovering universal principles that explain

the creation and appropriation of the IT artifact’s materiality

3.4.4 Bridging the Huma