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Abstract 

Relational or structural embeddedness play an important role in mitigating partner 
opportunism in a buyer-supplier relationship. However, we do not fully understand 
when and how each type of embeddedness works better than the other in the context 
of information service outsourcing (ISO). This paper aims to fill this gap by comparing 
the two different dimensions of embeddedness in suppressing supplier opportunism in 
the presence of two uncertainties prevalent in ISO business environments: which are 
technological unpredictability and measurement difficulty. For this, we use the game-
based simulation approach to model ISO market as a network of service suppliers 
where a single supplier (a consortium co-ordinator) takes a role of forming a 
consortium with other suppliers, managing it to the end of a project. 
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Introduction 

Participating in an economic exchange exposes the firms involved to various exchange hazards 
(Poppo and Zenger, 2002). One of the most discussed such hazards in information service 
outsourcing (ISO) literature is ‘partner opportunism’ (Lacity et al. 2010). Partner opportunism 
refers to an act or behaviour of an exchange partner for its own unilateral gains at the expense 
of its counterpart (Williamson, 1975; Poppo and Zenger, 2002; Luo, 2007). An inter-firm 
alliance including a vendor consortium is marred with the hazard of partner opportunism. For 
example, Batrionics, an Australian battery manufacturer, formed a joint venture for its Chinese 
operation with Red Dragon Enterprise. Later it realised that its partner greatly exaggerated its 
capability and financial resources (Rarick, 2004). Furthermore, scholars found that such partner 
opportunism is prevalent in their empirical research in various types of outsourcing 
relationships such as IT (Dibbern et al., 2008; Kang et al., 2016; Handley and Benton, 2012), 
logistics (Handley and Benton, 2012), and R&D (Carlson et al., 2006). 

 Indeed, partner opportunism in an alliance can do serious economic and relational 
damage (Handley and Benton 2012; Luo, 2007; Morgan et al., 2007) and it is one of the main 
causes of undesirable outcomes such as cost escalation and service debasement in information 
service outsourcing (ISO) (Aubert et al. 1998; Handley & Benton Jr, 2012). The prevention of 
this behaviour is, therefore, one of the important factors for alliance success (XXX). A firm 
typically rely on contractual means to mitigate the threat of partner opportunism (Artz and 
Brush, 2000; Liu et al. 2009; Lumineau and Henderson 2012; Nooterboom and Noorderhaven, 
1997; Perry et al., 2004; Poppo and Zenger, 2002). Another mechanism for partner opportunism 
mitigation is firm’s own and other’s embeddedness (or social ties) (Lumineau and Henderson 
2012; Poppo et al., 2008), which is the focus of this research. Such mechanism is based on the 
notion that that economic exchanges are embedded in a relationship (Deeds and Hill, 1999) 
and such embeddedness (or social ties) would act as an effective and cost-efficient alternative 
to complex legal contract in opportunism mitigation (Granovetter, 1985; Gulati, 1995; Hill, 
1990; Uzzi, 1997). Scholars took two distinctive approaches for understanding the role of social 
ties in opportunism mitigation by considering its structural embeddedness (configuration) and 
relational embeddedness (quality), (Autry and Griffis, 2008; Dong et al., 2015; Granovetter, 
1985; Kim and Henderson, 2015; Gulati, 1998; Moran; 2005; Rowley et al., 2000; Uzzi, 1996, 
1997; Uzzi and Lancaster, 2003).  

The co-ordinator of an ISO vendor consortium can be exposed to different types of 
opportunism, for example, its suppliers not committing promised resources to a project, and 
their embeddedness in the supplier network can be a useful tool for its mitigation alongside 
with a contractual based mechanism. Embeddedness based mitigation mechanism is 
particularly useful at the very early stage of a project life cycle, consortium formation, when a 
co-ordinator select its suppliers. In general, a consortium co-ordinator has two partner selection 
choices, which are (1) exploitation (selecting a partner with a prior tie) and (2) exploration 
(selecting a partner outside of its usual supplier network) (Beckam et al., 2004; Galaskiewicz 
and Shatin, 1981; Gulati, 1995; Li and Rowley, 2002). In either cases, a co-ordinator can use 
embeddedness as a tool to minimise the risk of selecting a supplier with tendency to behave 
opportunistically. For a potential partner with a prior tie, the co-ordinator can refer to its past 
experience with the supplier (relational embeddedness) for such purpose (Geringer, 1991; 
Gulati et al., 1999; Meuleman et al., 2006). For a potential partner without a prior tie, its 
structural embeddedness can be useful means to gauge its reputation. A potential partner 
occupying a central location in its network would signal its reputation (Borgatti and Foster 
2003; Podolny, 1993). A reputable company is less like to behave opportunistically (Malik and 
Bouguettaya 2009; Heng et al. 2009). 
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Similar to any other types of project, an ISO project is characterised by various 
uncertainties, which are closely related to the extent of partner opportunism (Aubert et al. 1999; 
Carson et al., 2006; Eisenhardt, 1989; Folta, 2008; Luo, 2007; Perry et al., 2004; Poppo and 
Zenger, 2002; Wathne and Heide, 2000). Two most prevalent forms of uncertainties of any ISO 
project are technological uncertainty (TU) and measurement difficulties (MD) (Kim and Chung 
2003; Lacity et al. 2010). TU refers to “the inability to accurately forecast the technology sets 
that are required in future business opportunities by the market for the products of the alliance” 
(Perry et al., 2004). MD refers to the degree of difficulty in measuring the performance of 
exchange partner (Eisenhardt, 1989; Lacity et al., 2010; Poppo and Zenger, 2002). Both TU 
and MD is related to the level of supplier opportunism due as its presence would increase the 
uncertainty of the supplier’s project earnings (Folta, 2008; Luo, 2007; Poppo and Zenger, 
2002). Also, high level of MD and TU would render the efficiency of contract based mitigation 
mechanism (Handley and Benton, 2012; Luo, 2007; Rindfleisch and Heide, 1997) as well as 
monitoring efforts (Carson et al., 2006; Wathne and Heide, 2000). 

It is not fully understood, however, which type of embeddedness is more efficient in 
supplier opportunism mitigation at the supplier selection stage of an ISO project, when faced 
with the different level of project TU and MD. Using a game-based simulation approach, we 
seek to fill this theoretical gap by investigating the efficacy of different types of embeddedness 
based mitigation mechanism at the formation stage of an ISO consortium. A game-based 
simulation approach can build a model based on reasonable assumption and 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 
et al. 2007). In addition, this approach is proper in case of challenging to obtain sufficient 
empirical data at the different levels of the two uncertainties in long-term periods (Davis et al. 
2007). Also, traditional approach to develop variance based theories has limitation to reveal the 
mechanism underlying the cause-effect relationships among variables. Game based simulation 
approach has widely been used to design and evaluate market mechanisms in Economics 
(references) and can reveal pros and cons of different mechanisms in diverse market conditions. 

 The paper itself is at the conceptual level at the moment and, if possible, the results will 
be presented at the conference in June.  

Theoretical Backgrounds 

Partner Opportunism and Embeddedness-based Mitigation Mechanism:  

Partner opportunism refers to an act or behaviour of an exchange partner for its own unilateral 
gains at the expense of its counterpart and (Luo, 2007; Poppo and Zenger, 2002; Williamson, 
1975). Partner opportunism in an inter-firm alliance is multi-dimensional concept including 
several types of behaviours (Deeds and Hill, 1999). The first type is failing to commit or 
withhold resources to the joint efforts (Aron et al., 2005; Das and Teng 1996; Deeds and Hill, 
1999; Eisenhardt 1989; Kandori 1992; Handley and Benton, 2012; Luo, 2007; Shapiro and 
Stiglitz 1984), which is intentional but passive (Aron et al., 2005; Handley and Benton, 2012). 
The second type is a firm distorting information to its exchange partner for its own gains (Deeds 
and Hill, 1999) such as mis-representing one’s abilities (Deeds and Hill, 1999; Luo, 2007). 
Needless to say direct financial consequence of opportunism, it can have negative performance 
impact, as (1) its mitigation requires significant amount of firms’ resources (Das and Teng, 
1996; Luo, 2005; Teece, 1986; Poppo and Zenger, 2002) and (2) it prevents accumulation of 
social capital (Granovetter, 1992; Luo, 2007; Smith and Barclay, 1997; Son et la., 2016; 
Tangpong, et al., 2010), which is critical for a successful exchange relationship (Carey et al., 
2011; Krause et al., 2007; Lawson et al., 2008). Controlling such exchange hazard, therefore, 
has been one of the critical research topics for ISO literature.  
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 A firm can rely on (1) contractual governance or/and (2) relational governance to 
mitigate the threat of partner opportunism (Artz and Brush, 2000; Liu et al. 2009; Lumineau 
and Henderson 2012; Nooterboom and Noorderhaven, 1997; Perry et al., 2004; Poppo and 
Zenger, 2002). In many cases, firms try to mitigate the hazard of opportunism using a formal 
legal contract (Artz and Brush, 2000; Das and Teng, 1996; Eisenhardt, 1989; Lumineau and 
Henderson 2012; Poppo and Zenger, 2002). A formal contract deters partner opportunism by 
creating ex-post cost to opportunistic behaviours to the defected party (Williamson, 1985). 
However, a contract is an imperfect tool to control opportunism (Crocker and Masten, 1991; 
Artz and Brush, 2000) since (1) developing a comprehensive contract for all eventuality would 
be difficult due to bounded rationality (Lumineau and Henderson 2012; Williamson 1979) and 
(2) is costly (Teece, 1986). Moreover, enforcement of a contract is resource intensive (Dickson 
et al., 2006; Teece, 1986).  

 Another mechanism for a firm to mitigate partner opportunism is relying on its own 
and others’ embeddedness (or social ties) (Lumineau and Henderson 2012; Poppo et al., 2008). 
Such mechanism is called non-contractual mitigation mechanism (Artz and Brush, 2000; 
Lumineau and Henderson 2012) or “relational contract”. The idea of non-contractual 
mitigation mechanism is based on the notion that that economic exchanges are embedded in a 
relationship (Deeds and Hill, 1999) and embeddedness (or social ties) would act as an effective 
and cost efficient alternative to complex legal contract in opportunism mitigation (Granovetter, 
1985; Gulati, 1995; Hill, 1990; Uzzi, 1997). Scholars took two distinctive approaches for 
understanding the place of embeddedness (or social ties) in an exchange relationship by looking 
not only into their configurations (structural embeddedness) but also their quality (relational 
embeddedness), (Autry and Griffis, 2008; Dong et al., 2015; Granovetter, 1985; Kim and 
Henderson, 2015; Gulati, 1998; Moran; 2005; Rowley et al., 2000; Uzzi, 1996, 1997; Uzzi and 
Lancaster, 2003).  

 Relational embeddedness refers to the strength of dyadic ties (Granovetter, 1973; Kim, 
2014; Moran, 2005) that is the extent to which it develops close and personal relationships with 
other members in a network (Dong et al., 2015). Relational embeddedness is created and 
leveraged during the history of interaction between actors (Granovetter, 1990), and is a multi-
dimensional concept (Nahapiet and Ghoshal, 1998) including trust (Putnam, 1995), 
benevolence (Carey et al., 2011), commitment (Coleman, 1994) and obligation (Coleman, 
1994; Granovetter, 1992). Relational embeddedness functions as an informal governance 
mechanism complementing a contractual governance (Rowley et al., 2000; Tangpong et al., 
2010; Lumineau et al., 2012) in mitigating partner opportunism in following ways. Firstly, 
repeated interactions with partners can provide the firm information about their incentives to 
behave opportunistically and this enables the firm to come up with effective mitigation strategy 
(Barden and Mitchell, 2007; Uzzi, 1997). Secondly, the main outcome of positive interactions 
is an accumulation of goodwill and trust (Granovetter, 1992; Tangpong, et al., 2010, Smith and 
Barclay, 1997; Son et al., 2016). Such relational outputs alleviate fears of opportunism in the 
relationship and foster a sense of openness and reciprocity (Kale et al, 2000; Tsai and Ghoshal, 
1998; Zaheer et al., 1998). Similarly resulting outcomes such as commitment and obligation 
would serve to uphold agreed norms of interaction reducing partner opportunism (Coleman, 
1994, 1998; Granovetter, 1992; Perry et al., 2004). Thirdly, positive interactions in the past, 
would increase parties’ expectation of the continuity of their relationship. Such expectation of 
continuity reduces partner opportunism (Heide and Miner, 1992; Heide, 1994; Nooterboom 
and Noorderhaven, 1997; Artz and Brush, 2000; Luo, 2007), since it encourages them to look 
at long-term return from the relationship (Poppo and Zenger, 2002). 

 Structural embeddedness refers to impersonal configuration of linkages/relationships 
among actors (Barden and Mitchell, 2007; Dong et al., 2015; Grewal et al., 2006; Gulati and 
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Gargiulo, 1999; Nahapiet and Ghoshal, 1998; Moran, 2005). While, relational embeddedness 
is at dyadic and personal level (Autry and Griffis, 2008; Barden and Mitchell; 2007 Landoli et 
al., 2012), structural embeddedness is related to impersonal and network level (Barden and 
Mitchell, 2007; Dong et al., 2015; Landoli et al., 2012; Nahapiet and Ghoshal, 1998). While 
relational embeddedness acts as a mitigation mechanism at dyadic level, structural 
embeddedness based mechanism works at network level (Deeds and Hill, 1999; Granovetter, 
1985; Nooterboom and Noorderhaven, 1997; Williamson, 1975). Firstly, a firm’s network 
position represents its reputation which is an indicator of past performance and a predictor of 
future behaviour (Malik and Bouguettaya 2009; Heng et al. 2009). For example, a potential 
partner occupying a central location in a network would signal the others its reputation 
(Borgatti and Foster 2003; Podolny, 1993), which is a collective measure of its reliability rooted 
in the evaluation of counterparties (Jøsang et al. 2007, Lee and Roh 2012). For this reason, at 
the formation stage of an ISO consortium, by checking a potential partner’s network position, 
a co-ordinator can reduce a chance of selecting untrustworthy partners. At the execution stage, 
if such partners behave non-collaboratively in a relationship, such news would travel fast 
through a network and could potentially damage its reputation (Aral and Walker, 2014; Rowley 
et al., 2000). Therefore, a reputational partner (e.g., high level of network centrality) would 
refrain from behaving opportunistically because the damage on its reputation caused by such 
behaviour is proportionally larger than those with lesser degree of structural embeddedness 
(Kandori 1992). 

 The above two forms of non-contractual mitigation mechanism should be deployed 
complementarily rather than as a substitute to a formal contract for the purpose of overcoming 
its limitations (e.g., inflexibility of contractual governance) (Artz and Brush, 2000; Liu et al. 
2009; Lumineau and Henderson 2012; Perry et al., 2004; Poppo and Zenger, 2002). 

Partner Opportunism and Uncertainties of ISO (Technological Unpredictability and 
Measurement Difficulty): 

The link between different types of uncertainty and partner opportunism has been extensively 
investigated by researchers (e.g., Dickson et al., 2006; Dyer, 1997; Joshi and Stump, 1999; 
Luo, 2007; Poppo and Zenger, 2002; Sako and Helper, 1998; Williamson, 1999). Among them, 
technological uncertainty and measurement difficulty are particularly relevant for this study, 
since these are two of the most widely studied transactional attributes in ISO literature (Kim 
and Chung 2003; Lacity et al., 2010).  

 Technological uncertainty is an exogenous uncertainty (Folta, 2008), which refers to 
“the inability to accurately forecast the technology sets that are required in future business 
opportunities by the market for the products of the alliance” (Perry et al., 2004). In ISO context, 
it is related to the definition of IS requirements, emerging technologies, and/or environmental 
factors” (Lacity et al. 2010). Technological uncertainty would expose a firm to a problem raised 
from unforeseen changes, however, such exogenous uncertainty is generally beyond a firm’s 
control (Folta, 2008; Poppo and Zenger, 2002). Therefore, when exposed to it, a firm tends to 
behave opportunistically, for example, limiting resources commitment to a joint project, to 
decrease its exposure to negative consequences such as a project failure (Folta, 2008; Luo, 
2007). Secondly, high level of technological uncertainty will make (1) developing a contractual 
safeguard against opportunistic behaviours, (2) monitoring and enforcing it (Handley and 
Benton, 2012; Luo, 2007; Rindfleisch and Heide, 1997), and (3) contract renewal and related 
negotiations (Poppo and Zenger, 2002) difficult and costly. This would significantly impair the 
efficacy of contractual mitigation mechanism resulting in increase in partner opportunistic 
behaviours. Considering the nature of ISO industry, where the technology clock speed is fast, 
and such uncertainty poses a significant exchange hazards to consortium leaders (Poppo and 
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Zenger, 2002). 

 Measurement difficulty refers to the degree of difficulty in measuring the performance 
of exchange partner (Eisenhardt, 1989; Lacity et al., 2010; Poppo and Zenger, 2002). Unlike 
to technological uncertainty, measurement difficulty is task specific, which arises when 
execution requires joint efforts with substantial time requirement (Eisenhardt, 1989). From 
agency theory perspective, it specifically refers to a situation, where a principal has difficulty 
in measuring the performance of its agency (Eisenhardt, 1989). Such difficulty has been linked 
with an agent opportunism in the form of withholding resources commitment (Eisenhardt, 
1989). This is mainly because an appropriate reward requires accurate measurement (Poppo 
and Zenger, 2002). If an agent perceives the uncertainty related to its reward increases due to 
the principal’s inability to measure its contribution accurately, it might decide to limit its 
resources and efforts for the exchange (Eisenhardt, 1989; Poppo and Zenger, 2002). Moreover, 
the presence of measurement difficulty in an exchange suggests (1) the existence of complexity 
(Eisenhardt, 1989) and (2) the lack of investment by the principal for monitoring (Poppo and 
Zenger, 2002). Resulting information asymmetry will make it difficult for a principal to detect 
the agent defection, therefore, increases the chance of the agent behaves opportunistically 
(Carson et al., 2006; Wathne and Heide, 2000). 

Partner Selection Strategy: 

Embeddedness-based mitigation mechanism is especially useful at the initial stage of an 
alliance formation. The topic of partner selection has received relatively low attention in 
alliance research (Dekker, 2008; Li et al., 2008). Rushing in partner selection can have serious 
consequence (Shan and Swaminathan (2008); Hamel, 1999), therefore critical for alliance 
success (Büyüközkan et al., 2008; Cummings and Holmberg, 2012; Hitt et al., 2000; Holmberg 
and Cummings, 2009; Li et al., 2008; Meuleman et al., (2006). However, selecting a right 
partner is a difficult task since it is full of uncertainties (Li and Rowley, 2002). The main focus 
of the partner selection literature has been to understand when a firm select a new partner  
(exploration) or a partner with a prior tie (exploitation) (Beckam et al., 2004; Galaskiewicz and 
Shatin, 1981; Gulati, 1995; Li and Rowley, 2002).  

 Positive past engagement is the main reason for a firm to return to partners with prior 
experience (Geringer, 1991). Moreover, from the inertia perspective, a firm tend to reply on 
historical experience and return to known solutions when faced with high-level of uncertainty 
(Li and Rowley 2002). Selecting partners with prior ties will help a firm to (1) reduce cost and 
time requirement for searching for a new partner (Barden and Mitchell, 2007; Chung et al., 
2000; Hagedoorn, 2006; Goo et al. 2007; Gulati and Gargiulo, 1999; Li and Rowley, 2002) and 
(2) enhance collaboration efficiency due to the resulting familiarity (Barden and Mitchell, 2007; 
Hagedoorn, 2006).  Also, repeated interaction would result in accumulation of social capital 
such as trust, commitment and benevolence, which provide positive performance impact on 
firms (Brown et al. 2004; Carey et al., 2011; Hagedoorn, 2006; Son et al., 2016). Selecting a 
partner with an existing tie, however, would create “path-dependent” learning reducing a firm’s 
capability to innovate (Li et al., 2008). In addition, repeated interactions would make a firm 
more vulnerable, since such partners can appropriate the firm’s knowledge easily due to the 
familiarity to its know-how, operating routines and managerial practices (Li et al., 2008; Li and 
Rowley, 2002).  

 There are situations when a company seeks for a new partner for an alliance beyond its 
usual circle. Such selection strategy will enable a firm to have access to a new knowledge and 
a novel innovation (Bellamy, 2014; Borgatti and Li, 2009; Li et al., 2008; Li and Rowley, 2002). 
Therefore, if the purpose of an alliance is for creating innovation or requires new knowledge 
to achieve its goals, a firm tends to search for a new partner beyond the boundary of its usual 
network. For this reason, firms in a fast-growing industry with highly dynamic environments 
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(such as ISO) tend to favour exploration strategy for alliance formation, since (Rowley et al. 
2000; Yamakawa et al. 2011) novel information from distant partners is a key to firm’s survival. 
Also, a firm faces a firm-specific uncertainty, which is unique to itself, it can try to control it 
by diversification (Brealey and Myers, 2003) by seeking for a new partner with new 
information and resources (Granovetter 1973, Beckam et al., 2004). In ISO consortium 
formation, technical requirements may change for different IT services, therefore forming a 
consortium may require a coordinator to seek out new partners to fill technical gaps, when such 
capability does not exist in its usual suppliers. In some cases, a firm considers switching to a 
new partner despite the existing partners pose required technology, skills and resources for 
various reasons such as seeking for better price and dissatisfaction with prior interactions 
(Ferguson and Johnston, 2011; Low and Johnston, 2006). In any case, working with new 
partners can potentially expose co-ordinators to the risk of opportunistic behaviours from new 
partners due to information asymmetry on the new technologies, for example. 

Simulation Model 

Single partner dominant multi-vendor outsourcing, which is widely used in ISO market 
(Koo et al. 2017), is assumed in this study. This model is preferred also widely used 
by European Commission for awarding and managing research projects (Drath and 
Wayman 2010). The developed simulation model reflects the efforts to establish ISO 
consortia with suitable partners, which are frequently observed in the real ISO market 
in which the coordinators of the projects strive for building their consortia with reliable 
and competent partners to win a project. Then, a full factorial design of experiment is 
going to be used for efficient simulation tests 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. Therefore, this experimental design is beneficial when the interaction 
effects of two or more factors on outcomes are investigated. Furthermore, a full 
factorial design including factors (for these study, TU and MD) especially with two 
levels is widely used in research work because the results drawn from this fundamental 
design perform the role of a basis of other designs with a variety of practical levels 
(Montgomery, 2009).  
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