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Abstract

In response to uncertainty imposed on ITO business environments, it is reported that
relational and structural embeddedness play an important role in safeguarding against
opportunistic behaviour and improving long-term performance. A firm can outsource its
IT services to a partner who is believed to be reliable and competent among existing
parties for whom it has the outsourcing histories in the perspective of relational
embeddedness. In contrast, from the viewpoint of structural embeddedness, a firm can
collect information on multiple alternative candidates through the observation of their
network linkages and the information transmission via third parties although it has no
outsourcing histories for them. Also, based on this information, it can outsource its IT
services to a new partner who could make better performance as well as who is
considered reliable. However, the building and maintenance of new outsourcing
relationships require resources which could be better used for the refinement of existing
outsourcing relationships. Therefore, a firm faces the tension between the two types of
embeddedness.

Prior studies addressing relational and structural embeddedness in the context of ITO
are mainly based on relational exchange theory and social capital theory respectively.
They also provide a body of empirical evidence rooted in these theories. However, each
ITO research stream on relational or structural embeddedness has mainly focused on its
own advantages in response to uncertainty. That is, the conditional superiority of each
type of embeddedness has not been investigated in ITO studies. Furthermore, although
they have been compared in other research contexts, the main research focus has been
on which is preferred at the high level of uncertainty rather than which leads to better
performance according to the type and level of uncertainty. Therefore, this research
aims at answering the following research question in the context of ITO: which of the
two types of embeddedness is more appropriate in improving long-term performance in
the presence of uncertainty of which the type and level are not uniform across a wide
range of outsourced IT services?

In particular, the following uncertainties from two different sources are introduced for
the comparison between the two types of embeddedness: the uncertainty stemming from
the unpredictability of technological requirements and the uncertainty originating in the
difficulty in measuring performance. In this research, they are called “technological
unpredictability” and “measurement difficulty” respectively. It is widely accepted that
the two uncertainties discovered from transaction cost theory and agency theory
increase the possibility of opportunism and threaten performance. Therefore, the
different levels of technological unpredictability and measurement difficulty can create
an ideal platform to investigate the conditional superiority of relational or structural
embeddedness.

In order to address the research question, an ITO network is simulated. Firms in this
network perform the role of a coordinator or a partner in establishing ITO consortia to



respond to outsourcing opportunities with the different levels of the two uncertainties.
As coordinators, firms take the partner selection and control strategy based on relational
or structural embeddedness, which is called “the relational strategy” or “the structural
strategy” in this research. They also compete with each other to maximise their long-
term profits. As partners, firms behave cooperatively or opportunistically. Their
decision-makings and payoffs are modelled through a game-theoretic method. In
addition, a full factorial design of experiments is applied for efficient simulation
experiments and systematic analyses.

Consequently, the simulation results show that the superiority of each type of
embeddedness is different according the type and level of uncertainty. The research on
relational embeddedness emphasises the advantage of trust and commitment generated
by the repetition or long-term maintenance of outsourcing relationships with reliable
partners as shown in the literature on long-term cooperative ITO relationships. The
findings in this research support this argument when measurement difficulty is at the
high level and technological unpredictability is at the low level. On the other hand, the
study on structural embeddedness focuses on the use of (potential) partners’ network
positions and information transmitters as revealed in the literature on network-based
ITO relationships. The simulation results support this claim when technological
unpredictability is at the high level regardless of the level of measurement difficulty.
Especially, at the high levels of both uncertainties, structural embeddedness enables
better performance.

This research contributes to the literature in three research areas: (1) IT outsourcing, (2)
network dynamics and (3) environmental adaptation. Firstly, this research examines the
conditional superiority of each type of embeddedness at the different levels of
technological unpredictability and measurement difficulty. Therefore, the findings
resolve the tension between the two types of embeddedness in ITO studies. Especially,
this resolution can provide possible theoretical answers to why an ITO partnership
based on relational embeddedness fails in spite of its popularity in the industry and
academia, and in which condition structural embeddedness is preferred in ITO business
environments. Secondly, the simulation results reveal that some coordinators preferring
relational embeddedness consolidate their existing network ties while others favouring
structural embeddedness increase the number of network ties. Therefore, this research
improves an understanding of how the strength and structure of network ties at the
egocentric level can be changed by the type and level of uncertainty. Thirdly, the
relational and structural strategy in this research focus on the utilisation of present
partners and the search for alternative partners respectively. Therefore, the concepts
underlying the two types of embeddedness are in line with those underlying exploitation
and exploration. The examination on the relative advantage of each type of
embeddedness can extend the general argument that more resources should be invested
in exploration than in exploitation to adapt to uncertain business settings.



Chapter 1 Introduction

CHAPTER 1 INTRODUCTION

1.1 Introduction

Chapter 1 provides an overview of the research. Firstly, the research background is
described. In sequence, the research gap and question are identified. Then, based on
these, the research aim and objectives are suggested along with the research scope. Next,
the research approach and methods are explained which are appropriate to address the
research question. Finally, this chapter concludes with the contributions and thesis

structure.

1.2 Research Background

Opportunistic behaviour causes undesirable outcomes including cost escalation and
service debasement in information technology outsourcing (ITO) (Aubert ef al., 1998).
The prevention of this behaviour is, therefore, one of the critical research topics for the
improvement of ITO performance. This issue is also gaining its importance as the
research focus of ITO has shifted from “why and what” to “how and outcomes”
(Dibbern et al., 2004). Furthermore, “relationship characteristics” has been deeply

investigated during recent decades (Lacity ef al., 2010).

It is commonly recognised that formal mechanisms such as a competitive tender and
formal contract are fundamental to select a suitable partner and control its behaviour in
ITO business environments (Kobayashi-Hillary, 2004; Poppo and Zenger, 2002). A
client can choose an appropriate vendor by designing elaborate tender procedures which
can reveal hidden information on bidders. A competitive tender generally includes the
following procedures in the context of ITO: request-for-information, site visits, request-
for-proposal and negotiation (Kobayashi-Hillary, 2004). Through these procedures, a
firm attempts to identify a partner who is suitable for meeting needs as well as who is
reliable. In the meantime, a client can manage a provider’s behaviour by developing

more complex and customised contract clauses which clearly stipulate obligations and
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responsibilities. The empirical study of Chen and Bharadwaj (2009) shows how an ITO
formal contract is structuralised. The authors propose that it usually includes four major
provisions: monitoring, dispute resolution, property rights protection and contingency
planning. It is especially suggested that strict monitoring and thorough contingency
planning can prevent cost escalation and service debasement caused by opportunistic

behaviour.

However, several critical risks imposed on ITO business environments tend to attenuate
the functions of formal mechanisms (Balaji and Brown, 2010; Lee and Kim, 1999). In
response, it is reported that relational and structural embeddedness play an important
role in preventing opportunism and enhancing long-term performance in the context of
ITO (Poppo and Zenger, 2002; Ravindran et al., 2009). Relational embeddedness is
defined as “the kind of personal relationships people have developed with each other
through a history of interactions” while structural embeddedness “the impersonal

configuration of linkages between people or units” respectively (Nahapiet and Ghoshal,

1998, p.244).

A firm can outsource its IT services to a partner who is believed to be reliable and
competent among existing parties for whom it has the outsourcing histories in the
perspective of relational embeddedness. Alternatively, from the viewpoint of structural
embeddedness, a firm can collect information on multiple alternative candidates through
the observation of their network linkages and the information transmission via third
parties although it has no outsourcing histories for them. Also, based on this information,
it can outsource its IT services to a new partner who could make better performance as
well as who is considered trustworthy. However, the building and maintenance of new
outsourcing relationships require resources which could be better used for improving
outcomes through the refinement of existing outsourcing relationships. As a result, a

firm face the tension between relational and structural embeddedness.
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1.3 Research Gap and Question

Prior studies addressing relational and structural embeddedness in ITO business
environments are mainly based on relational exchange theory and social capital theory
respectively. They also provide a body of empirical evidence rooted in these theoretical

backgrounds.

Relational exchange theory supports the research on long-term cooperative outsourcing
relationships based on relational embeddedness. Trust and commitment are manifested
and developed in the process of the repetition or long-term maintenance of an
outsourcing relationship between specific parties in the perspective of relational
exchange (Poppo and Zenger, 2002). These relational factors can serve as effective
ways to safeguard against opportunistic behaviour (Brown et al., 2004; Uzzi, 1996).
Furthermore, a client can reduce the considerable transaction costs involved in finding
and managing a new vendor by repeating or sustaining its current outsourcing
relationship (Goo et al., 2007; Gopal et al., 2003). Therefore, a firm can improve its
outcomes with a relationally embedded outsourcing partner. Rooted in these theoretical
backgrounds, many empirical studies have been conducted on the advantages of long-
term cooperative outsourcing relationships (Balaji and Brown, 2010; Flemming and
Low, 2007; Henderson, 1990; Kim et al., 2003; Kim and Chung, 2003; Lee and Kim,
1999; 2005; Poppo and Zenger, 2002).

Social capital theory provides the theoretical foundations of studies on network-based
outsourcing relationships rooted in structural embeddedness. A network is a source of
information on past exchanges and acts as a “prism” through which this information is
provided for third parties (Podolny, 2001). Therefore, a firm can gain information on the
reliability and competence of multiple alternative candidates through the observation of
their network linkages to connote this information and the transmission of this
information via third parties (Gulati, 1995; Ravindran et al., 2009). Then, it can enhance
performance by selecting an outsourcing partner who is considered more suitable for a
given business opportunity because diverse experts could provide more potential profits

than fixed partners (Kandori, 1992). Furthermore, the selected partner would refrain
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from behaving opportunistically to prevent the loss of its reputation (Ravindran et al.,
2009). These theoretical backgrounds are reflected in a few empirical studies on the
benefits of network-based outsourcing relationships (Drath and Wayman, 2010; Heng et
al., 2009; Ravindran et al., 2009).

However, each ITO research stream on relational or structural embeddedness has
mainly focused on its own advantages in response to several critical risks as revealed in
the literature on long-term cooperative ITO relationships (Balaji and Brown, 2010;
Flemming and Low, 2007; Goo et al., 2007; Lee and Kim, 2005) or on network-based
ITO relationships (Drath and Wayman, 2010; Ravindran et al., 2009). That is, the
conditional superiority of each type of embeddedness has not been investigated in ITO
business environments. In the theoretical perspective, this one-sided emphasis may lead
to the puzzling conclusion that both types of embeddedness could be universally
optimal for any given risk. From the practical viewpoint, an improper prescription
derived from this confusing conclusion may be given to a firm facing the tension
between relational and structural embeddedness. Furthermore, although the two types of
embeddedness have been compared in other research contexts (Beckman et al., 2004;
DiMaggio and Louch, 1998; Gulati, 1995), the main research focus has been on which
is preferred at the high level of risk rather than which leads better performance

according to the type and level of risk.

Based on this reasoning, this research attempts to answer the following specific question

in the context of ITO.

e  Which of the two types of embeddedness is more appropriate in improving long-
term performance in the presence of risk imposed on ITO business

environments?

In particular, the following uncertainties from two different sources are introduced as
criteria to compare relational and structural embeddedness: the uncertainty originating
in the unpredictability of technological requirements and the uncertainty stemming from

the difficulty in measuring performance. They are respectively called “technological
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unpredictability” and “measurement difficulty” in this study. It is widely accepted that
the two uncertainties discovered from transaction cost theory and agency theory tend to
increase the possibility of opportunism and threaten long-term performance in ITO
business environments (Aubert et al., 1999; Bahli and Rivard, 2003). Therefore, the
different levels of technological unpredictability and measurement difficulty can create
an ideal environment for investigating the conditional superiority of relational or

structural embeddedness.

1.4 Research Aim and Objectives

This research aims to reveal the relative advantage of each type of embeddedness in
enhancing long-term performance in the presence of technological unpredictability and
measurement difficulty imposed on ITO business environments. In order to achieve this
aim, an ITO network is simulated. Firms in this network perform the role of a
coordinator or a partner in establishing ITO consortia in response to outsourcing
opportunities with the different levels of the two uncertainties. As coordinators, firms
take the partner selection and control strategy based on relational or structural
embeddedness, which is called “the relational strategy” or “the structural strategy” in
this research. They also compete with each other to maximise their long-term profits. As
partners, firms behave cooperatively or opportunistically. Their decision-makings and
profits are modelled through a game-theoretic method. Furthermore, a full factorial

design of experiments is used for efficient simulation tests and systematic analyses.

Accordingly, the research objectives are as follows.

e To review uncertainty which can increase the possibility of opportunism and

threaten long-term performance
e To investigate the roles of relational or structural embeddedness

e To develop a simulation model for the examination of which of the two types of

embeddedness operates more successfully
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e To conduct simulation tests applying a full factorial design of experiments

e To suggest theoretical and practical implications based on simulation results

1.5 Research Scope

In this research, the ITO market is viewed as a network where firms build consortia in
response to outsourcing opportunities with the different levels of technological
unpredictability and measurement difficulty. Then, this ITO network is simulated for
the comparison between relational and structural embeddedness based on several
theories which are widely applied to organisational studies. Firstly, the two uncertainties
are discovered from transaction cost theory and agency theory. Secondly, the relational
or structural strategy taken by coordinators is on the theoretical basis of relational
exchange theory or social capital theory. Also, partners’ opportunistic behaviour (i.e.
adverse selection and moral hazard) is supported by agency theory. Finally, game theory
provides the theoretical foundations for firms’ decision-makings and long-term profits.
As a result, the theoretical research scope includes the exploration of these theories. In
addition, based on the theoretical grounds, this research investigates optimal strategies
in the presence of the two uncertainties imposed on ITO business environments. The
practical research range contains the provision of a guideline for firms who agonise over
the tension between relational and structural embeddedness in an ITO network due to

the scarcity of resources.

1.6 Research Approach and Methods

The comprehensive literature review of Dibbern et al. (2004) illustrates several research
approaches which are frequently used in ITO studies. In this review, approaches are
distinguished from methods as follows: “approaches are a generic or overarching way of
going about research, while methods are more narrowly focused techniques and
procedures for conducting research” (p.20). The authors also classify research
approaches according to the application of empirical methods, the epistemological

foundations and the application of mathematical methods as shown in Figure 1-1.
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'Figure 1-1 Classification of Approaches in ITO Studies

Application of Epistemological Application of
Empirical Method Foundations Mathematical Method

Positivistic approach

Empirical approach Descriptive approach

Interpretive approach

Conceptual approach

Analytical approach —»  Positivistic approach Mathematical approach

(Source: Dibbern et al., 2004)

In particular, the authors suggest that a mathematical approach based on a set of strict
assumptions is appropriate to investigate the minimisation of costs or the maximisation
of profits through the so-called “ceteris paribus restrictions” indicating that key
parameters are varied while others are fixed. Moreover, it is proposed that this approach

is naturally related to positivism in terms of epistemology.

The simulation approach used in this study is close to a mathematical approach. The
decision-makings and long-term profits of firms in an ITO network are mathematically
modelled through a game-theoretic method. Furthermore, the levels of the two
uncertainties are varied while the values of the other parameters are fixed in full
factorial simulation experiments. However, the two types of embeddedness are
compared through numerical data generated from simulation tests rather than through
mathematical derivations. In this sense, the simulation approach composed of a game-

theoretic method and a full factorial design of experiments is not purely mathematical.

' The original classification proposed in the literature review of Dibbern et al. (2004) does not include the
dimension of a simulation approach because there is no study applying this approach among the papers
reviewed by the authors.
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The dimension of a simulation approach, therefore, needs to be added to the original
classification proposed in the literature review of Dibbern ef al. (2004). In the meantime,
the research approach (i.e. “a generic or overarching way of going about research”)
applied to this research follows “the roadmap for developing theory with simulations”
proposed by Davis et al. (2007). Its details are described in Section 4.2 Research
Approach.

A simulation approach is useful for dealing with the research question in this study
because it can appropriately demonstrate the behaviour of actors who compose a
network and affect one another through their interactions, and the performance which is
the consequence of their behaviour (Harrison ef al., 2007). In addition, this approach is
especially proper in case of challenging to obtain sufficient empirical data at the
different levels of the two uncertainties in the long term (Davis ef al., 2007). Therefore,
a simulation approach can be an effective substitute for an empirical approach in this
research. In the meantime, the discussions of a simulation approach in management
studies propose that this approach has both deductive and inductive characteristics
(Harrison et al., 2007). The process of deriving a simulation model from existing
theories and assumptions is deductive. On the other hand, the process of eliciting new

findings from simulation experiments and establishing new theories is inductive.

A game-theoretic method is widely adopted in organisational studies. The game models
developed by Shapiro and Stiglitz (1984) and Kandori (1992) are especially suitable for
this research. The former illustrates decision-makings and payoffs in repeated
transactions between a specific employer and employee. However, particular
outsourcing parties may not iteratively transact with each other for each business
opportunity in the context of ITO (Ravindran et al., 2009). The latter relieves the
condition of the repeatedness by showing the substitutable effects of the observation of
labels, the collection of information via third parties and the sharing of social norms.
Therefore, a modified game model based on a mixture of the two studies can
analytically reveal the decision-makings and outcomes of firms in an ITO network

where repeated or non-repeated interactions occur.
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A full factorial design of experiments is applied for efficient experiments and systematic
analyses. An experimental design has two or more factors and each of them has discrete
possible values, which are called levels. The combinations of levels are also called
experimental points. Then, the tests at all of the possible experimental points are
conducted in a full factorial design of experiments. In this research, there are two key
factors involved in uncertainty imposed on ITO business environments: technological

unpredictability and measurement difficulty. Each factor has two levels: high and low.

1.7 Contributions

This research contributes to the literature in three research areas: (1) IT outsourcing, (2)

network dynamics and (3) environmental adaptation.

Firstly, as shown in the literature on long-term cooperative outsourcing relationships
(Balaji and Brown, 2010; Flemming and Low, 2007; Goo et al., 2007; Lee and Kim,
2005) or on network-based outsourcing relationships (Drath and Wayman, 2010;
Ravindran et al., 2009), each ITO research stream on relational or structural
embeddedness has mainly focused on its own advantages in response to uncertainty.
Furthermore, although there are several prior studies comp