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Abstract
Over the years, practitioners and academicians have been perplexed by low efﬁciency and poor performance in IT projects. Previous studies
have uncovered a variety of critical factors, including effective project governance mechanisms that can trigger project performance and curb
opportunism. However, an obvious question that emerges is how effective these governance mechanisms are at improving the performance of an
IT organization and software development project in the presence of risk factors. Hence, the overarching objective of the current study is the
development of a moderation model to investigate the effectiveness of these governance mechanisms in the presence of requirements risk. This
paper follows a positivist research philosophy where a quantitative deductive approach has been used to collect the data of 318 respondents from
175 software development ﬁrms based in Pakistan. Statistical Package for the Social Sciences (SPSS) and Structural Equation Modeling (SEM)
through SmartPLS 3 have been used to analyze the hypotheses. The results of the study indicate that contractual and relational governances
signiﬁcantly inﬂuence project performance and are useful in reducing opportunism. Moreover, there is evidence that the presence of requirements
risk tends to negatively moderate the inﬂuence of contractual and relational governances on project performance. The ﬁndings will help not only
Pakistan's software ﬁrms, but also those in developing countries that want to improve performance through effective project governance and risk
management.
© 2019 Elsevier Ltd, APM and IPMA. All rights reserved.
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1. Introduction
Over the years, practitioners and researchers have been
perplexed by low efficiency and poor performance in projectbased organizations (Marnewick et al., 2018; Borgstein et al.,
2018; Liu, 2015). Enhancing the performance of software
development projects is not only the aim of the industry, but
also an important factor in the field of project management.
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Over the past few years, researchers and academicians have
focused on studying the role of governance mechanisms in the
field of project management as well as predictors of better
performance. The governance mechanisms that are mainly
reported in the recent literature can be divided into two
categories: contractual governance and relational governance.
Contractual governance is primarily focused on following
formal rules and highlighting the importance of agreements and
written contracts pertaining to the transactions between two
parties (Lusch and Brown, 1996; Reuer and Ariño, 2007;
Lumineau et al., 2011; Ke et al., 2015). The second mechanism
of governance is relational governance. This is an informal type
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of governance that focuses on building friendly relationships
among the parties involved in a respective transaction (Lusch
and Brown, 1996; Bstieler and Hemmert, 2015). The importance of the role of contractual and relational governances in the
performance of a project cannot be denied (Tangpong et al.,
2010). They are significant in terms of triggering collaborative
efforts to align project processes, ensure performance, and
enhance value for stakeholders (Levitt et al., 2009).
Project governance is frequently aligned to the organizational governance model, which in turn provides comprehensive and consistent methods to control the project. In the
organizational framework, project governance is executed
through the project governance framework, which provides
project managers with the structure, processes, decisionmaking models, and tools for managing a project (PMI,
2017). Governance in the information science (IS) literature
deals with the inter-firm outsourcing of software developments
projects (Benaroch et al., 2016; Cao et al., 2013). Cao
and colleagues further elaborate that inter-firm IT governance usually consists of contractual and relational governance.
The previous literature on governance in the domain of
software development projects focused mainly on the interplay
between contractual and relational governance, or rather, on the
substitutability or complementary nature of contractual and
relational governance and their associated effects on project
outcomes.
Although governance mechanisms have garnered the most
attention as significant predictors of project performance, an
obvious question emerges. Specifically, how effective are these
governance mechanisms in actually improving the performance
of a software development project in the presence of opportunism and risk? Williamson (1975) defined opportunism as the
pursuit of self-interests. Usually opportunism involves many
subtle and complex forms of tricks, such as breaches of
promise, bluffing, misleading stakeholders, misappropriation,
and theft (Das and Rahman, 2001). Subsequently, parties'
opportunistic behavior may very well lead directly to poor
project performance (Phelps and Reddy, 2009). Previous
researchers such as Lu et al. (2015) studied the influence of
contractual and relational governance on opportunism and
project performance. However, the authors focused solely on
construction projects. The authors have concluded that contractual and relational governance are useful for improving project
performance. Existing literature has elaborated on the role of
contractual and relational governance in restraining opportunism and enhancing project performance. Yet the area still
remains incomplete, because the previous research has not
focused on the influence of project governance mechanisms on
project performance in the presence of requirements risk.
Requirements risk is the dominating factor in the list of the top
five risk factors in cross-cultural software development projects
as identified by Wallace et al. (2004). Furthermore, the
requirements analysis phase is generally the most important
and most critical phase in the life cycle of a software
development project: it has a significant effect on the other
phases of the project because of the likelihood of facilitating
other risks (Nidumolu, 1996a, 1996b; Hussain and Mkpojiogu,

2016). Therefore, the larger objective of the current paper is to
investigate the moderating effects of requirements risk on the
relationship between project governance mechanisms and
project performance. The current study is aimed at answering
two main research questions: (1) How do the project governance mechanisms influence project performance and restrain
the opportunism present in software development projects?
and (2) How does requirements risk moderate the relationship between project governance mechanisms and project
performance?
By focusing on contractual and relational governance and
their influence on opportunism and project performance, this
paper seeks to contribute additional literature with a focus on
how software development firms choose their governance
structures with the goal of achieving their organizational goals
in the presence of requirements risk. By collecting the data
from 318 respondents at 175 software firms, this study
presents empirical findings to support the proposed hypotheses
that contractual and relational governance are useful in
restraining opportunism and increasing project performance,
and moreover that the requirements risk negatively moderates
the relationship between project governance mechanisms and
project performance.
The rest of the paper presents the theoretical background and
literature review, hypotheses development, and proposed
research model. Next, the research design, data analysis
techniques, and findings of current research are presented. In
the end, we present theoretical and managerial implications,
limitations, and future research suggestions.
2. Theoretical background
2.1. Transaction cost economics theory
Because of the complex nature of project governance, it is
hard to attribute any single theoretical perspective to an
understanding of the underlying mechanisms through which
project governance can enhance project performance (Musawir
et al., 2017). Therefore, various theoretical lenses have been
used to explain the role of project governance in enhancing
project performance. Transaction Cost Economies (TCE) is the
prominent theoretical perspective used to explain the influence
of project governance on project performance. It is a classical
interdisciplinary approach linking economic elements to
organizational theories with an overlap of contract law
(Williamson, 2016). To better understand the TCE, it is
important to shed light on the origins and routes of this
approach by taking the reader into the economics literature
originated by Commons (1931, 1934). According to Commons,
the smallest unit of activity used by institutional economists is a
transaction where its participants and transactions mediate
between two parties for not only the exchange of commodities,
but also for the acquisition of resources between the
individuals. Continuing the concept of transaction given by
Commons (1931, 1934), Oliver Williamson, the founding
author of TCE, took the transaction as a unit of analysis and
applied the concept of contractual governance to develop a
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TCE framework. The application of contractual governance
naturally leads to a re-understanding of the organization as
opposed to selecting the production function in traditional
science. In this case a governance structure is used instead.
In the context of project governance, TCE can be used to
describe the contractor and supplier selection process (Winch,
2001; Sumo et al., 2016). Prior researchers suggest that
contractual and relational governance can be effective in
reducing transaction cost (Bstieler and Hemmert, 2015) and
minimizing the opportunistic behavior of partners (Faems et al.,
2008). Opportunism is a central theme of TCE that becomes
more important in economic activities where transactionspecific investment is involved in human and physical capital
(Williamson, 2016). TCE theory emphasizes that proper
governance mechanisms can control opportunism (Caniëls
and Gelderman, 2010). Recently, a major focus of western
research has also been on reducing transaction costs and
opportunism in business contracts. In this regard, contractual
and relational governance function as complements in software
development outsourcing projects where contractual governance takes time in adding details and specifics to the contract.
At the same time, partners must have enough time to build trust
and form relationships with each other, which ultimately helps
them reduce the transaction cost and opportunism (Bstieler and
Hemmert, 2015). Similarly, Faems et al. (2008) are of the view
that contractual and trust-based governance co-evolve in
alliances, which happens frequently in IT projects (Poppo and
Zenger, 2002; Duc and Abrahamsson, 2017). The selection of
governance structure eventually depends upon the nature of the
project, the level of involved risks (Zwikael and Smyrk, 2015),
and the nature of available resources (Hoetker and Mellewigt,
2009).
In summary, by focusing on the transaction, TCE theory
deals with opportunism directly through the governance
mechanism. Based on these theoretical underpinnings, the
proposed model of the study will attempt to measure the effects
of the two governance models, contractual and relational
governance, relative to opportunism and project performance.
2.2. Hypotheses development and research model
2.2.1. Contractual governance and project performance
A project is a complex dynamic system involving participants and their interdependence (Brown and Grundy, 2016;
Haq et al., 2018). Other researchers have defined “project” as a
one-time activity with constraints involving budgets and time
for delivering the unique output (Hussein, 2015). “Contract”
refers to an agreement between two partners to meet user
expectations and provide desired services (Liu and Sun, 2014).
Project governance plays a critical role in enhancing the
effectiveness and efficiency of inter-firm collaborations.
Contractual governance, which is a key mechanism of project
governance, formalizes the legally binding agreements for the
inter-organizing trading partnership (Lu et al., 2015) and helps
to restrain a partner's opportunistic behavior (Williamson,
2016). Contractual governance also enhances project performance by effectively allocating the project risks and aligning

535

the enforceable standards with those of project goals (Brahm
and Tarziján, 2015).
Based on the prior literature, Lu et al. (2015) conceptualized
contractual governance through fundamental elements, specifically change elements and contractual elements. In IT projects,
the fundamental elements of contractual governance consist of
defining the main principles and contracts among the parties,
and then defining their roles and responsibilities. Usually the
fundamental elements of a contract specify key objects such as
deadlines, project costs, and quality standards, as well as the
required or expected performance levels of a software project
(Goo et al., 2009). The underlying rationale behind the
fundamental elements of contractual governance is to publish
the mutual beliefs of both the organizations involved in a
contract so that their IT outsourcing relationships can be
established based on common goals and a general commitment
to the outsourcing relationship (Choudhury and Sabherwal,
2003). The change elements of contractual governance consist
of processes for resolving unforeseeable outcomes of future
demands, processes for the implementation of predictable
likelihoods and changes, processes for introducing new
innovations coordinated with incentive plans, and processes to
encourage feedback and efficiency adjustments (Goo et al.,
2009). Prior research pertaining to IT outsourcing projects has
put additional emphasis on the investigation of possibility and
the effect of evolutionary norms of uncertainty or unstructured
tasks (Choudhury and Sabherwal, 2003). Change elements may
decrease the level of trust, and the organizations involved in the
contract may lose their commitments instead of focusing on
adherence to contract clauses (Goo et al., 2009). Governance
elements of contractual governance are aimed at defining the
ways through which the relationships are maintained, by
specifying the metrics, penalties and incentives, quitting
options and responsibilities, process of documenting the
communication, and identifying and resolving potential disputes (Goo et al., 2009). Furthermore, certain contractual
clauses such as penalties for late delivery, poor performance,
and termination are also decided between contractual parties
(Wacker et al., 2016). Therefore, the contractual characteristics
of governance set administrative procedures that continually
assess the value the relationship brings to all stakeholders to
ensure that the relationship remains on track (Krishnan et al.,
2016). Contractual governance appeared to be an important
predictor of effective project performance, because it may
reduce the riskiness and uncertainty in projects by providing
clear and accurate information regarding contracts (Lu et al.,
2015). Therefore, through the above literature the following
hypothesis has been proposed:
Hypothesis 1. Contractual governance has a significant and
positive effect on project performance as it relates to software
development.
2.2.2. Relational governance and project performance
Although contracts play an important role in project
performance, the parties to a contract cannot foresee all
possible situations that might influence that contract's terms
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(Lu et al., 2015). Therefore, a project's contract is usually
incomplete. It is not enough to rely solely on contractual
governance; Heide and John (1992) argued that contractual
governance is flawed by the lack of a critical social factor. To
overcome this gap, some firms use relational governance as a
mechanism to enhance the performance of inter-firm collaborations. Researchers usually emphasize relational governance,
also referred to as relational mechanism (Jayaraman et al.,
2013), for its value in mitigating opportunism (Wacker et al.,
2016). Relational governance is a type of governance in which
the contract between two parties is driven by social dimensions
(Dyer and Singh, 1998; Biesenthal and Wilden, 2014). Such
partnership involves the behavioral practices governed by selfenforcing informal safeguards in the relationship (Abdi and
Aulakh, 2017). These social dimensions play a critical role in
addressing the limitations posed by contractual governance
(Poppo and Zenger, 2002). The main focus of relational
governance is on strengthening social ties instead of on formal
and written contracts between two parties. By taking this
approach, the firms can overcome limitations of contractual
governance such as bounded rationality. Traditionally, relational governance is conceptualized through relational norms
such as information sharing, flexibility, and solidarity (Ju and
Gao, 2017). In addition to relational norms, Lu et al. (2015)
included trust while conceptualizing relational governance. Lu
and colleagues are of the view that trust is the essential part of
relational governance, because it strengthens the relationship
between two parties. By including trust, the authors enriched
the conceptualization of relational governance.
Information sharing is the dimension of relational norms
that refers to the exchange of unforeseen information by each
party to the contract. Sharing useful information can reduce the
information asymmetry, enhance the performance of mutual
relationship, and reduce conflict (Cao and Lumineau, 2015).
Flexibility is another important relational norm that refers to
adapting to unforeseen changes during a project. It is defined as
“the willingness to adapt to one's partner within the context of
an exchange relationship” (Aulakh et al., 1996; Heide and John,
1992). Solidarity, argued to be a source of encouraging bilateral
unity, allows the parties to a contract to know each other,
facilitating work on shared mutual interests. In this study,
relational norms are considered part of the relational governance of contracts related to software development projects.
Usually a service provider and a service recipient form a
contract to develop and deliver a software project. The quality
of the relationship between the service provider and the service
recipient is of great importance for completing the contract
successfully (Müller and Martinsuo, 2015).
After Lu et al. (2015) added trust in the conceptualization of
relational governance, the researchers paid significant attention
to the improved conceptualization as an important factor in
reducing the negotiation cost, monitoring, and evaluation cost.
It is fruitful to complete a project successfully through the
agreements of mutual interest (Chow et al., 2012; Khalfan
et al., 2007). In the project management literature, trust has
become more notable when the likelihood of treachery, exit, or
defection is more real (Walker, 2003). Chow has defined trust

as “the willingness of a trustor to become vulnerable to a trustee
whose behavior is beyond his control” (2012, p. 927). Trust
shows the confidence among partners, their credibility,
integrity, and benevolence in risky transactions (Cao and
Lumineau, 2015). In fact, contractual and relational governance
are umbrella terms for the overall basis on which governance is
built, whereas trust and relational norms are mechanisms
through which governance is executed. Some researchers are of
the view that developing trust while having contracts helps to
reduce opportunism (Spraggon and Bodolica, 2015).
Trust and relational norms complement each other in
enhancing project performance; therefore in this scenario, it
can be assumed that sometimes the parties to a contract already
know each other from their past business dealings (Arino et al.,
2005; Macaulay, 2018). Taking this assumption into account,
the authors (Liu et al., 2009; Poppo and Zenger, 2002)
emphasize that the partners will be able to help each other
fulfill the agreement, solve problems, and meet expectations by
reusing the existing relationship. At the same time, trust enables
partners to be more frank with each other and to gain
confidence, making partnerships more reliable, stable, and
sustainable by creating an atmosphere of cooperation (Ndubisi
et al., 2016; Dimitratos et al., 2010). Based on the above
discussion, it can be argued that relational governance as
conceptualized through trust and relational norms can enhance
project performance by establishing trustworthy and long-term
relations between partners of a project. Therefore, the following
hypothesis has been proposed:
Hypothesis 2. Relational governance has significant and
positive effects on software development project performance.
2.2.3. Contractual governance and opportunism
Contractual governance plays an important role in limiting
opportunism (Lu et al., 2015). A clear contract provides details
for acceptable behavior and unacceptable behavior (Lui and
Ngo, 2004), and can mitigate opportunistic behavior (Poppo
and Zenger, 2002). Lui and colleagues further said that the
contract can be used to curb opportunism through two
mechanisms. First, the contract can change the payment
structure by increasing the cost of opportunistic behavior.
Second, the contract can reduce monitoring costs by increasing
the transparency of relationships (Reuer and Ariño, 2002).
Firms form contracts to deal with business transactions, but do
not use these contracts to solve the issues they face (Huo et al.,
2016).
Since the main objective of opportunistic behavior is for
each party to fulfill its self-desires, formal contracts are
considered the primary tools for discouraging opportunistic
behavior in a transaction (Williamson, 1985). Formal contracts
carefully characterize the nature of the transaction, relying
solely on formal agreements to resolve conflicts and issues.
Mismanaging the relationship between two firms can result in
and contribute to poor performance by either party (Cavusgil
et al., 2004). According to Caniëls and Gelderman (2010) a
formal contract can specify ways to deal with disputes and
conflicts (Stinchcombe and Heimer, 1985; Huo et al., 2015).
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Through formal contracts, parties can specify the penalties and
punishments for opportunistic behavior, where breaching the
contract triggers higher prices and penalties to either party
(Caniëls and Gelderman, 2010). Another way to reduce
opportunism is to have the “dos and don'ts” by each firm
clearly defined and stated in the formal contract (Lui and Ngo,
2004).
Previous empirical studies on the relationship between
contractual governance and opportunism resulted in mixed
findings (Bello and Williamson, 1985; Dahlstrom and Nygaard,
1999; Zhang et al., 2003). According to John (1984),
opportunism increases when the service recipient uses a
bureaucratic style or tactic to control the service provider.
Conversely, Dahlstrom and Nygaard (1999) found that
contractual governance minimizes the service provider's
opportunism. Bello and Williamson (1985) believe that
contractual arrangements encourage export agents to set up
promotional efforts and promote cooperation between partners.
This indirectly supports the negative relationship between
contractual arrangements and foreign distributor opportunism.
Similarly, Lu et al. (2015) are also of the view that there is a
negative relationship between contractual governance and
opportunism, implying that the better the contractual governance, the lower the degree of opportunism. The focus of this
research is to find the influence of contractual governance on
opportunism in the contracts of IT industry and software
development projects. Therefore, the following hypothesis has
been proposed:
Hypothesis 3. Enhanced contractual governance reduces
opportunism.
2.2.4. Relational governance and opportunism
It can be argued from the above-mentioned literature that
contractual governance reduces opportunism. However, there
are still some researchers who are of the view that in fact, a
contract cannot determine every potential contingency (Zhou
et al., 2015) and as such offers only limited protection. Thus,
participants to the contract may rely on relational governance to
adjust a party's behavior. By sharing norms and values, a party's
opportunistic behavior can be limited and curtailed (Handley
and Angst, 2015). The validity of relational norms and trust is
most prominent in controlling opportunistic behavior (Caniëls
and Gelderman, 2010). They can promote the coherence of
partner interests (Atkinson et al., 2006). Some studies confirm
that trust has a positive effect on broad behavior, such as
cooperative communication, conflict resolution, and the
flexibility to respond to unexpected situations (Wu et al.,
2017). Cultivating trust is considered one of the most effective
means of suppressing opportunism (Walker, 2003).
According to Carson et al. (2006) and many other
researchers, relational governance is a significant construct
that can reduce opportunism while improving a firm's overall
performance, increasing the financial bottom line (Handley and
Angst, 2015). Relational governance is helpful to ensure that
the promised actions are undertaken, which, as a direct result,
deters opportunism. The parties that exhibit opportunistic
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behavior often try to renege, which means violating the mutual
commitments explicitly or implicitly. For example, a software
provider firm practices some acts that favor the software firm
itself but can damage the buyer's interests. The purpose of
enterprise participation in opportunism is to hunt for extra
benefits while avoiding contractual clauses (Jiang et al., 2018).
Therefore, it is important to limit the relevant activities to
tolerable limits, using a variety of control mechanisms. In this
case, relational governance specifically acts as a supplement to
control opportunism and protect the firm's assets (Dong et al.,
2017).
In the same line, Huo et al. (2016) conducted a study to
measure how different relational norms such as flexibility,
solidarity, and information exchange affect different types of
contract and third-party opportunistic behavior in exchange
relationships. Relational governance made up of relational
norms and collaborative actions plays a vital role in reducing
opportunism (Zhou et al., 2015). The above discussion
indicates that trust and relational norms are very effective in
curbing a party's opportunistic behavior, and this study
conceptualizes the trust and relational norms into a single
variable, i.e., relational governance. Therefore, it can be
assumed that relational governance negatively influences
opportunism. Hence, the following hypothesis has been
proposed:
Hypothesis 4. Relational governance reduces opportunism.
2.2.5. Opportunism and project performance
In simple words, opportunism is a negative variable
(Zineldin and Vasicheva, 2016) and can be expressed as taking
advantage of opportunities or the environment. It is looking for
immediate strategic advantages without regarding the ultimate
results. Liu (2015) have described opportunism as a complex
and subtle form of guile manifest as a violation of an explicit
contract. In business relationships there are performance
incentives, so people tend to concern themselves more with
their personal benefits. This may result in poor performance of
the firm or project. In the context of software development
projects, several issues such as extensive competition between
software firms to win contracts, high levels of uncertainty, and,
particularly, the riskiness associated with a developed project
may lead to opportunistic behavior by either party. Subsequently, the project's performance will suffer. Typical opportunistic behaviors include concealing the corporate information,
the false declaration of the project information, illegal
subcontracting, bluffing, and stealing (Liu, 2015). These
actions can hurt the satisfaction and trust in the relationship
(Jap and Anderson, 2003). Highly opportunistic firms often
lack frankness or honesty in communication (Williamson,
1985; Jin et al., 2016). Inter-firm opportunism may be realized
as poor organizational performance, lower satisfaction of the
partner, and other functional conflicts (Wang and Yang, 2013).
In the short run, opportunism may increase the benefits for the
opportunistic party. However, in the long run, the results of
opportunism will create barriers and hinder value creation,
reducing the firm's revenues (Wathne and Heide, 2000).
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According to Luo (2007), opportunism has a degenerative
influence on firm performance regardless of whether performance indicators are cost-based, revenue-based, or overall
business-based (Holloway and Parmigiani, 2016). Overall,
opportunism has a negative effect on factors that improve
performance, such as trust, commitment, and satisfaction.
Therefore, the following hypothesis has been proposed:
Hypothesis 5. Opportunism decreases project performance.
2.2.6. Project risk and project governance
Project risk refers to a condition that poses a serious threat to
successful completion in the context of IT projects (Keil et al.,
2013). Numerous studies have focused on identifying, evaluating, and minimizing the risk factors in IT projects, reviewing
risk that can affect the project performance negatively (Liu,
2016; Liu et al., 2011). Previous researchers are of the view that
project-focused organizations can use effective governance
structures to mitigate the risks and avoid those uncertainties
(Atkin and Skitmore, 2008). These authors believe that efficient
risk management is the most important concern of an effective
governance structure (Zwikael and Smyrk, 2015).
Conceptually, risks are the uncertain conditions that may
appear unexpectedly during any phase of a project and may
hinder the governance strategies to otherwise deal with risks
and thereafter influence project performance. Requirements risk
is the dominating factor in the list of five risk factors in crosscultural IT projects as identified by Wallace et al. (2004).
Similarly, Nidumolu (1996b) is of the view that the requirements analysis phase is the most important and thus the most
critical phase in the life cycle of a software development
project. This is because the requirements risk can significantly
affect the other phases of the project and may likely facilitate
and lead to the development of other additional risks (Singh and
Dey, 2017; Wallace et al., 2004).
Therefore, in this study the focus is on requirements risk,
which has been specified as a moderator targeting the
relationship between project governance mechanisms and
project performance. Some customers constantly change their
requirements. This indecision may lead to incorrect, inadequate, or inflexible requirements. Frequently changing requirements is a problem not solely associated with software
development projects. Incorrect, unclear, inadequate, or inflexible requirements may also spur the risk of project failure by
affecting the project performance inversely (Suresh and
Dillibabu, 2018; Schmidt et al., 2001).
Project governance mechanisms can be structured and
altered according to a project's ongoing situation, whereas
risks are unforeseen events that occur during the project. There
are some studies in the existing literature investigating the
direct effects of project risk on project performance (Nidumolu,
1996b; Wallace et al., 2004). This paper argues that casual
mechanisms through which governance and risk affect
performance must be studied to know and further understand
how project governance mechanisms influence project performance in the presence of risk. Therefore, the authors assert
that the requirements risk regulates the influence of project

governance mechanisms, i.e., contractual and relational governance, on project performance.
Hypothesis 6. Requirements risk moderates the relationship
between contractual governance and project performance.
Hypothesis 7. Requirements risk moderates the relationship
between relational governance and project performance.
Based on the above literature and hypotheses, the following
research model has been developed. In this Fig. 1, contractual
and relational governance are the independent variables having
a proposed effect on project performance and opportunism.
Opportunism influences a project. Moreover, requirements risk
moderates the relationship between (1) contractual governance
and project performance and (2) relational governance and
project performance.
3. Methodology
This paper follows a positivist research philosophy.
Positivism is famous in social sciences, as it follows a scientific
method of inquiry (Neuman, 2013). It takes a quantitative
research approach wherein numerical data is collected to
examine the hypotheses related to human behaviors (Collis
and Hussey, 2013). In general, followers of positivism relate
theories, assumptions, variables, and numerical data and thus
apply some statistical tools to draw conclusions (Newman and
Nollen, 1996). The followers of positivism generally believe
that sociologists can detect exact problems related to society
and individuals, and find their solutions, by using approved
statistical tools.
3.1. Data collection
This study targets the professional staff of software firms
based in Pakistan. By the middle of 2017 approximately 320
software firms from all over Pakistan were registered members
of the Pakistan Software Houses Association for IT and ITES
P@SHA (Haq et al., 2018). To determine the sample size, we
used a well-known and widely used sample size formula
focusing on a finite population introduced by Krejcie and
Morgan (1970). By using this sampling formula, 175 of 318
software firms were selected randomly to be surveyed. In the
subsequent step, individuals identified as holding key positions
in these firms such as department heads, manager/team leaders,
analysts, designer/programmers, and testers were notified and
approached through email. They were asked to fill out the
online questionnaire and complete our survey. Questionnaires
were administered based on each particular software firm's
number of employees.
3.2. Measures
Measures for all the variables were adapted from previous
studies. In total, five constructs were used in the study. All
survey items were measured on a five-point Likert scale and are
listed in Appendix 1 along with their factor loadings and
descriptive statistics.
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Requirements Risk

H6

Contractual Governance

H1

H7

Opportunism

H3

H5

Project Performance

H4

Relational Governance

H2

Fig. 1. Hypothesized Model.

3.2.1. Contractual governance
To measure contractual governance in the realm of software
development projects, the items were adapted from the previous
literature (Goo et al., 2009; Luo, 2002). These authors
developed a scale to measure governance of contracts among
the different parties involved in a project. This construct further
has three facets: fundamental elements, change elements, and
governance elements. These facets were used to measure the
contractual governance.
3.2.2. Relational governance
Relational governance is measured by using four facets:
trust, and relational norms of information exchange, solidarity
and flexibility. A six-item scale, developed by Chow et al.
(2012), was adapted to measure the trust. Information exchange
and solidarity were measured by a scale having three items each
and flexibility by a scale having two items developed by
Griffith and Myers (2005).
3.2.3. Requirement risk
To measure the project requirements risk, the four-item scale
of Wallace et al. (2004) was adapted. This scale includes the
items to measure the frequency with which the client asks the
development team to change the requirements of required
software.
3.2.4. Opportunism
Opportunism was measured by a scale adapted from Heide
et al. (2007). This scale describes the extent to which the
managers of software development teams try to work in the best
interests of their company, as opposed to focusing on the client
of that particular software.

3.2.5. Project performance
For the software development industry, the construct project
performance, namely the seven-item scale developed by
Nidumolu (1996a) and Rai and Al-Hindi (2000), was used.
The construct project performance has been measured on two
dimensions: product performance and process performance.
Five items were designed to measure product performance, and
two items were purposed to measure process performance. Note
that the same scale was employed by Wallace et al. (2004) to
measure the performance of software projects.
3.3. Data analysis
Data is analyzed through structural equation modeling
(SEM) by using Smart-PLS 3. In general, PLS-SEM is used
to measure the relationship between two or more endogenous
and exogenous variables (Hair Jr et al., 2016). This technique is
widely used in the social sciences because of its ability to test
multiple dependent and independent variables simultaneously,
making it suitable to analyze the small and skewed data
samples (Hulland, 1999; Lu et al., 2015).
4. Data analysis and results
4.1. Measurement model
4.1.1. Reliability testing
Initially the reliability and validity of all the constructs were
checked. Reliability is usually mirrored by internal consistency
reliability and measured by the value of Cronbach's alpha. The
value of Cronbach's alpha should be greater than 0.70 as
recommended by Nunnally et al. (1967). For the current study,
the values of Cronbach's alpha are greater than 0.70 for all
constructs. Composite Reliability (CR) is another measure of
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internal consistency that is commonly used in social sciences. The
CR values are considered satisfactory if they are in the range of
0.60 to 0.70. But the CR values are ideally acceptable if they are
between 0.70 and 0.90 (Nunnally and Bernstein, 1994). In the
current study, the CR values for project performance and
requirements risk are 0.916 and 0.913 respectively, which are
slightly higher than the ideal threshold but still within the
acceptable range: Nunnally and Bernstein (1994) explain that CR
values exceeding 0.95 are not acceptable at all, because if the
value is higher than 0.95, it is thought that the selected questions
or items are measuring the same phenomenon repeatedly.
4.1.2. Validity testing
After reviewing for reliability, the data were checked for
validity. The Average Variance Extracted (AVE) has been
checked to ensure the convergent validity. Convergent validity
refers to how well the indicators of a construct load or converge on
their respective constructs (Petter et al., 2007). Statisticians are of
the view that the value of AVE should be greater than 0.50 in case
of reflective constructs. In this study, the values of AVE for all the
constructs are above the threshold showing them to be of good
convergent validity. In addition, the data were checked for the
discriminant validity. Discriminant validity refers to the degree to
which one construct in the model differentiates from other
constructs in the same model (Hair Jr et al., 2016). Discriminant
validity is usually evaluated through the square root of AVE. The
value of the square root of AVE must be greater than the
correlations between the construct and that of the other constructs
(Fornell and Larcker, 1981). The square root of the AVE is greater
than the correlations between the construct, which suggests an
excellent discriminant validity. In Table 1, the bold numbers
reported diagonally are the square roots of AVE, and off-diagonal
numbers are the correlations among the constructs.

running the PLS-SEM as recommended by Kaplan (2008) and
Wong (2013). The results provided the information regarding
the direction of the relationship as well as the relative strength
of the effect associated with our independent variables on
dependent variables. The higher path coefficient demonstrates a
stronger effect of the independent variable on the dependent
variable. Similarly, the P-value, which is lower than 0.05, and
the T-value, which is more than 1.96, shows the significance of
the relationship (Hair Jr et al., 2016). After running PLS-SEM,
it was found that H5 (Opportunism ➔ Project Performance)
was insignificant, whereas the rest of the hypotheses are
significant given that their p-values are lower than 0.05 and
their T-values are greater than 1.96.
In the next step, the structural model was used to generate
the results for the moderating variable. This study conceptualizes requirements risk as a moderating variable and measures its
effect on the relationship between (1) contractual governance
and project performance and (2) relational governance and
project performance. This moderating effect was measured by
using the “moderation by interaction terms” method. Here the
moderator variables were first multiplied with the independent
variable, and then the combined effect was checked against the
dependent variable. The results of our hypotheses testing are
presented in Table 2 and Figs. 2, 3, and 4.
To completely understand the underpinnings of moderation-byinteraction terms, simple slope analysis has been conducted. The
slopes have been presented in Figs. 3 and 4 respectively. In Figs. 3
and 4, green, red, and blue lines specify the moderator's high, mean,
and low positions respectively. Results of moderation analysis
reveal that requirements risk negatively moderates the relationship
between (1) contractual governance and project performance and
(2) relational governance and project performance.
5. Discussion

4.2. Evaluation of structural model
5.1. Contractual governance and project performance
4.2.1. Results of hypotheses testing
The bootstrapping method using 2000 samples was used to
determine the path coefficients of hypotheses. The results of the
structural model and hypotheses testing were obtained after

This paper postulates that contractual governance and
relational governance have positive, significant effects on
project performance (H1 & H2). The results of the structural

Table 1
Mean, standard deviation and discriminant validity.

CE
FE
FX
GE
IE
OPP
PP
RR
SO
TR

CR

Cronbach's alpha

AVE

CE

FE

FX

GE

IE

OPP

PP

RR

SO

TR

0.894
0.893
0.888
0.897
0.876
0.848
0.916
0.913
0.889
0.899

0.822
0.84
0.753
0.828
0.788
0.761
0.893
0.873
0.813
0.865

0.738
0.676
0.799
0.744
0.702
0.583
0.61
0.725
0.728
0.599

0.859
0.651
0.63
0.72
0.762
−0.621
0.745
0.776
0.87
0.77

0.822
0.757
0.647
0.815
−0.574
0.763
0.688
0.699
0.779

0.894
0.884
0.657
−0.518
0.705
0.688
0.749
0.663

0.863
0.686
−0.596
0.784
0.748
0.809
0.733

0.838
−0.57
0.802
0.719
0.709
0.758

0.764
−0.69
−0.636
−0.662
−0.768

0.781
0.78
0.771
0.92

0.851
0.777
0.735

0.853
0.772

0.774

Note: CE = Change Elements; FE = Fundamental Elements; FX = Flexibility; GE = Governance Elements; IE = Information Exchange; OPP = Opportunism;
PP = Project Performance; RR = Requirement Risk; SO = Solidarity; TR = Trust;
The square roots of AVE (the bold number on the diagonal in the table) are greater than the correlation coefficients between the factors and other ones, indicating that
each factor has a good discriminant validity.
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Table 2
Hypotheses decision table.
Sr. No.

Hypothesis

Path coefficient

T Statistics

P values

Effect size f2

Hypotheses decision

1
2
3
4
5
6
7

Contractual governance ➔ Project performance
Relational governance ➔ Project performance
Contractual governance ➔ opportunism
Relational governance ➔ Opportunism
Opportunism ➔ Project performance
Contractual governance * requirements Risk ➔ Project performance
Relational governance * requirement risk ➔ Project performance

0.566
1.294
−0.365
−1.288
0.025
−0.763
−0.209

3.858
14.008
4.412
9.614
0.635
1.981
2.705

0.000
0.000
0.000
0.000
0.526
0.048
0.007

0.068
0.699
0.055
0.285
0.002
0.027
0.037

Supported
Supported
Supported
Supported
Not Supported
Supported
Supported

model support this premise. The findings of prior literature
regarding the effects of contractual governance on project
performance are contradictory. For example, Benítez-Ávila
et al. (2018) concluded that there is no relationship between
contractual governance and project performance. However,
the results of the current study are aligned with the previous
studies conducted by Li et al. (2010) and Lu et al. (2015),
who found that contractual governance has positive, significant effects on project performance. Thus it can be used to
enhance project performance emphatically and can help a
firm achieve its organizational goals (Lu et al., 2015). Given
that software firms use formal contracts while having
transactions with each other, it is found that these formal
contracts help firms tackle unforeseen situations during a
project's life cycle, which results in enhancing project
performance (Hart and Moore, 2008; Schepker et al., 2014;
Wang et al., 2017). According to Lu et al. (2015), the parties
to a contract clearly define the do's and don'ts of a project so
that the software firms can achieve the project goals. The
improved project performance is the result of better
contractual management between the different parties involved in the project (Poppo and Zenger, 2002).

The results support the proposed notion of H2 and show a
strong relational governance effect on project performance.
The results confirm the findings provided by previous studies
such as Ferguson et al. (2005), and Lu et al. (2015), who
found a positive and significant relationship between relational
governance and project performance. In this study, the
relational governance has been conceptualized as a sum of
trust and relational norms (information exchange, flexibility,
and solidarity). The results show a strong and positive
influence of relational governance on project performance.
Therefore, it is argued that trust and relational norms play a
vital role in enhancing the performance of software development projects. It is established that parties in a contract
develop trust in each other based on long-term personal
relationships. The findings help to infer that parties develop,
test, and observe the relationship, and finally confirm the
relationship on the basis of trust and relational norms
involving information exchange, flexibility, and solidarity.
Prior studies (Lu et al., 2015; Müller and Martinsuo, 2015)
have confirmed this phenomenon empirically, that firms rely
on trust and other relational norms to govern contracts, which,
as a result, affects project performance.

CG*PP*RR
0.50
0.25
0.00

PP

-0.25
-0.50
-0.75
-1.00
-1.25
-1.50
-1.00

-0.75

-0.50

-0.25

0.00

0.25

0.50

0.75

1.00

CG
RR at -1 SD

RR at Mean

RR at +1 SD

Fig. 2. Moderation-of-requirements risk on the relationship between contractual governance and project performance.
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RG*PP*RR
0.5
0.4
0.3

PP

0.2
0.1
0.0
-0.1
-0.2
-0.3
-0.4
-1.00

-0.75

-0.50

-0.25

0.00

0.25

0.50

0.75

1.00

GM
RR at -1 SD

RR at Mean

RR at +1 SD

Fig. 3. Moderation-of requirements risk on the relationship between relational governance and project performance.

The study further posited that contractual and relational
governance negatively influence opportunism (H3 & H4).
The results of this study conform with proposed hypotheses and
approve the assumption that contractual and relational governance have negative effects on opportunism in software
development projects. The findings of prior literature regarding
the role of contractual governance in restraining opportunism
are contradictory. For example, Lu et al. (2015) found that
contractual governance doesn't play an important role in
restraining opportunism. They are of the view that written and
formal contracts, which include detailed promises and written

obligations for each party, are unable to mitigate opportunism.
On the other hand, the findings of the current study are aligned
with findings of many previous studies, such as Huo et al.
(2016) and Williamson (1985), who established that contractual
governance plays an important role in restraining opportunistic
behavior. To avoid opportunism and enhance the performance
of software development projects, software development firms
should adopt an effective governance structure.
The findings of this study support the H4 and confirm the
findings of prior literature such as that authored by Lu et al.
(2015), who are of the view that relational governance has a

Requirements Risk

H6=-0.763*

Contractual Governance

H1=0.566***

H7=-0.209***

Opportunism

H3=-0.365***

H5=0.025

H4=-1.288***

Relational Governance

H2=1.294**

Fig. 4. Results of structural model.

Project Performance
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strong and significant negative effect on incidences of
opportunism. Lu and colleagues explain that relational
governance based on trust and relational norms play a vital
role in curbing partners' opportunistic behavior (Tangpong
et al., 2010). Although contractual governance and relational
governance complement each other in restraining opportunism,
the findings of the current study show that relational
governance has a stronger effect on curtailing opportunism
than contractual governance. This is also in line with the
findings of Lu et al. (2015), who found that relational
governance is very effective in mitigating opportunism. If a
firm aims to reduce opportunism, it should promote inter-firm
trust and apply relation norms. Sometimes managers prefer to
develop personal relationships with their business partners,
which enhances trust among them and thus reduces
opportunism.
In H5, the researcher has hypothesized that opportunism has
negative effects on project performance. Surprisingly, the
results of the structural model do not support the proposed
hypothesis. The findings of previous studies regarding the
relationship between opportunism and project performance
appear to be contradictory. For example, Wang and Yang
(2013) found that inter-firm opportunism may result in poor
organizational performance. Similarly, Luo (2007) found that
opportunism influences firms' performance negatively regardless of whether performance indicators are cost-based, revenuebased, or overall business-based. Various other researchers
such as Williamson (1985) are of the view that opportunism
directly or indirectly influences performance negatively.
Opportunism is related more strongly to the satisfaction in the
relationship in the transaction than to the performance of the
project or operation. Because opportunistic behavior may not
directly reduce performance, it may in fact undermine the
satisfaction in the relationship (Lu et al., 2015). According to
Wang and Yang (2013), some of the previous studies suggest
that opportunism influences performance through various
mediating variables such as trust, commitment, conflict, and
satisfaction. A potential explanation for an insignificant
relationship between opportunism and project performance is
the presence of an effective governance structure and control
system in the organization that limits the opportunist's ability to
negatively influence the performance. Although an opportunist
has behavioral tendencies to seek opportunities regardless of
their potential effects on project performance, effective governance structures act as a bulwark prohibiting the opportunist
from acting in a way that influences performance. In other
words, despite his opportunistic intentions, having the governance mechanisms in place does not allow him to realize those
intentions. Thus the relationship between opportunism and
project performance tends to be insignificant in this context.
Finally, the findings of our current research confirm the
assumptions made by TCE theorists. In the TCE literature, it is
assumed that if contracts are more formalized, any opportunistic behavior of the parties involved in the contract will be
reduced (Liu et al., 2009). It is believed that TCE can restrain
opportunistic behavior in several ways. For example, formal
contracts assure that formal rules and procedures are in place to
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lessen opportunism and reduce the uncertainty of behaviors and
outcomes (Huo et al., 2016). In addition, formal contracts
dictate the penalties and strict monitoring mechanisms available
to address any type of fraud and/or misconduct that arises
during the established term of the contract. As a result, reduced
incidences of opportunism are to be expected (Cavusgil et al.,
2004). In addition, the parties can refer to written and formal
contracts to resolve any conflict arising out of the formality of
fulfilling the transaction, because the formal contract clearly
defines the nature of the transaction (Ring and Van de Ven,
1992). Therefore, it can be safely inferred that contractual
governance plays a vital role in restraining any opportunistic
behavior by the parties involved in software development
projects.
5.2. Moderation of requirement risk
In this study, requirements risk has been used as a moderator
to find its moderating effects on the relationship between (1)
contractual governance and project performance and (2)
relational governance and project performance. The findings
reveal that requirements risk negatively moderates the relationship between project governance mechanisms and project
performance. Therefore, the results of this study provide the
evidence to accept H6 and H7. The requirements analysis phase
is the most important and most critical phase in the life cycle of
a software development project, in part because an accurate
requirement analysis has a significant effect on the other phases
of a project and thus may become the chief catalyst spawning
additional risks (Wallace et al., 2004).
In the context of project governance mechanisms—i.e.,
contractual and relational governance and their immediate
effect on transactions—the requirements risk is the most
relevant dimension because of clients' uncertain requirements.
However, it is not the only problem associated with software
development projects. Incorrect, unclear, inadequate, or inflexible requirements may also increase the risk of project failure
by affecting a project's performance inversely (Boehm, 1991;
Schmidt et al., 2001). In software development projects, careful
requirement analysis plays a vital role in guiding projects
toward successful outcomes. This study has found that the
empirical evidence of the phenomenon regarding requirements
risk can negatively influence the relationship between project
governance mechanisms and project performance.
5.3. Theoretical implications
The current study has several important contributions to
make to the existing body of knowledge related to project
governance mechanisms, opportunism, project performance,
and their effectiveness in the presence of requirements risk.
Project governance is very complex in nature, and a single
theory is not enough to explain its theoretical perspectives
adequately. Therefore, our current study provides a brief
description of different theories being applied in the context
of project governance. The nature of this study and the types of
research questions suggest that agency theory and TCE are
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more closely related to this study. Because most of the research
questions are about the nature of the relationship between buyer
and supplier (parties to a software project) and top management
and middle-level managers, it is evident that these two theories
tend to explain these types of relationships. Agency theory in a
project management context emphasizes the relationship
between the project owner and the project manager (Turner
and Müller, 2005). Monitoring and controlling mechanisms are
integral parts of agency theory as well as project governance as
defined by Turner (2009). The project owner needs to monitor
the performance of the project manager, which will indeed
enhance the project's performance. The results of the current
study favor this phenomenon, specifically that effective project
governance—i.e., the monitoring of the project manager by the
project owner, along with efficient management of the
requirements risk—will tend to increase project performance.
Organizations following TCE should adjust their governance
structure to achieve the lowest possible transaction cost.
The first contribution of this study is that contractual
governance and relational governance are useful in curbing
opportunism in the software development industry and enhancing project performance. This study provides empirical evidence
from the developing software development industry that
effective project governance—i.e., contractual and relational
governance—have significant negative effects on opportunism.
On the other hand, contractual governance and relational
governance are useful tools for triggering the performance of
software development projects. Relationships such as the effect
of contractual governance and relational governance on opportunism and project performance have been studied before (for
example, Benítez-Ávila et al., 2018; Chi et al., 2017), but the
scope of the current study is a bit different. Moreover, most of
those studies have been conducted relative to developed
economies or other business sectors such as construction (see,
for example, Lu et al., 2015).
The larger contribution of this study is the development of a
moderation model. The model lays theoretical foundations for
explaining how requirements risk regulates the relationship
between project governance mechanisms and project performance. The findings provide support for the moderation of
requirements risk on the relationship between project governance mechanisms and project performance.

5.4. Managerial implications
This study provides significant insights into Pakistan's
software firms' ability to track and enhance project performance
as well as their ability to formulate strategies to measure the
performance of ongoing projects, all while addressing project
governance mechanisms, specifically opportunism and requirements risk. The concepts of agency theory will help practitioners develop a governance structure based on strict monitoring,
which can ultimately enhance project performance. Hence, this
study suggests the following practical implications for software
firms' project managers in Pakistan and should be applicable in
other developing countries as well.

Having appropriate knowledge of governance mechanisms,
project managers should pay considerable attention to the
understanding gleaned regarding the effectiveness of contractual
governance and relational governance in dealing with opportunism and the increased performance gains of software development projects. Furthermore, contractual governance elements
such as fundamental elements, change elements, and governance
elements must be appropriately considered to create long-term
and successful contracts. By creating such contracts, firms can
avoid opportunistic behavior and increase the performance of
software development projects. Similarly, trust and relational
norms should be considered key aspects of relational governance
when creating contracts based on mutual relationships. For
instance, establishing relational norms can capture the potential
partnerships defined in the contract, including the risk-sharing
regimen and transparent renegotiation. This is especially
important in the face of complexity, where parties need to
work collaboratively to manage technology.
The parties to a contract should make an accurate and careful
requirements analysis at the time of contract formation to avoid
incorrect, inadequate, or unsubtle requirements. An accurate
requirements analysis plays a vital role in governing and guiding
projects toward successful outcomes. IT project managers and
team leaders should have the authority, ability, and resources to
make appropriate decisions and empower their team members to
achieve their goals.
To minimize the threats posed by requirements risk in
software development projects, project managers should
consider technical and social approaches. On the technical
side, software development firms can develop flexible system
architecture that may make it easier for the firms to quickly
manage any changes in requirements. On the social side,
software firms can build friendly relations (based on trust and
relational norms) with their clients and communicate the costs
associated with any change in requirements and/or change
requests. Furthermore, to trigger the performance of software
development projects, the practitioners should find a good fit
between risk factors and governance mechanisms.
5.5. Conclusion
Previous studies have investigated the influence of contractual
and relational governance on opportunism and project performance. But the focus of those studies was primarily to study the
complementary and substitutability nature of these governance
mechanisms. The larger comprehensive contribution of our
current study is in the important development of a moderation
model to investigate the effectiveness of these governance
mechanisms in the presence of requirements risk. Based on
survey data collected from the software development industry, the
results of the current study reveal that contractual and relational
governance play an important role in increasing project performance and restraining opportunism. Moreover, this study provides
empirical evidence that the presence of requirements risk
negatively moderates the influence of contractual and relational
governance on project performance. The findings of our study
provide significant insights into software firms' ability to track and
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enhance project performance, and further, their ability to
formulate strategies to measure the performance of ongoing
projects while addressing project governance mechanisms,
opportunism, and requirements risk.
It should be noted that this study has certain limitations. First,
this research does not measure the direct effects of trust,
relational norms, fundamental elements, change elements, and
governance elements on opportunism and project performance.
We encourage future research to investigate the effects of these
factors on opportunism and project performance individually.
This will help identify the predictors of contractual governance
and relational governance, providing more in-depth findings.
Secondly, this study didn't consider the antecedent factors such
as duration of contract, complexity, and project size. Future
research may want to consider these factors in order to add
more detailed insights into this important research area. Thirdly,
the pay structure, social system of Pakistan, popularity, and
growth of the software industry are other factors that may affect
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the governance structures and their effect on project performance. But since they are outside the scope of this study, future
research should consider incorporating these factors as well.
Fourthly, the current study did not collect data on agile methods
of software development. Agile methods of software development are designed to deliver high-quality projects within a
prescribed scope under rapidly changing customer requirements. Therefore, any future study may wish to consider the
current moderation model to test moderating role requirements
risk as it pertains to agile software development projects.
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Appendix 1. Survey instrument and factor loadings
Note: All the items were measured on a five-point Likert scale (1 = strongly disagree; 5 = strongly agree).
Construct/Item

Factor loading

Mean

SD

PP: Project Performance (Nidumolu, 1996; Rai and Al-Hindi, 2000)
PP1
The application developed is reliable.
PP2
The application is easy to maintain.
PP3
The users perceive that the system meets intended functional requirements.
PP4
The system meets user expectations with respect to response time.
PP5
The overall quality of the developed application is high.
PP6
The project was completed within budget.
PP7
The project was completed within schedule.

0.804
0.817
0.814
0.755
0.742
0.784
0.746

3.799
3.786
3.667
3.66
3.403
3.613
3.67

0.755
0.835
0.87
0.864
0.898
0.796
0.732

RR: Requirements Risk (Wallace et al., 2004)
RR1
Continually changing system requirements
RR2
System requirements are not adequately identified.
RR3
Unclear system requirements
RR4
Incorrect system requirements

0.813
0.838
0.903
0.820

3.692
3.541
3.642
3.645

0.839
1.032
0.864
0.895

OPP: Opportunism (Heide et al., 2007)
OPP1 On occasion, we lie about certain things in order to protect our interests.
OPP2 We sometimes promise to do things without actually doing them later.
OPP3 We sometimes take advantage of “holes” in our contracts or agreements to further our own interests.
OPP4 We do not always act in accordance with our contracts or agreements.

0.708
0.748
0.784
0.816

2.336
2.39
2.346
2.365

0.505
0.613
0.514
0.513

0.792
0.782
0.850
0.863

3.626
3.648
3.739
3.799

0.786
0.758
0.792
0.652

CE: Change Elements (Goo et al., 2009; Luo, 2002)
CE1
The contract has specified major principles or guidelines for handling unanticipated contingencies as they arise.
CE2
The contract has provided alternative solutions for responding to various contingencies that are likely to arise.
CE3
The contract has allowed us to respond quickly to match evolving client requirements.

0.879
0.874
0.823

3.651
3.61
3.623

0.828
0.886
0.758

GE: Governance Elements (Goo et al., 2009)
GE1
We have a clear expression of the default definitions and formula.
GE2
The contract has a detailed description of conditions under which termination may occur.
GE3
The contract has specified the procedures and methods for disputes.

0.878
0.818
0.891

3.541
3.55
3.664

0.986
0.833
0.807

Contractual Governance
FE: Fundamental Elements (Goo et al., 2009; Luo, 2002)
FE1
Our relationship with the other parties is governed primarily by written contracts.
FE2
The contract has detailed the obligations and rights of every party.
FE3
The contract has a clear statement of the time, place, and the way of project fulfillment.
FE4
The contract has described the safety management requirements, quality standards, contract price, and its payment
to manage the agreements among parties.

(continued on next page)
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Appendix 1.(continued)

Construct/Item

Factor loading

Mean

SD

Relational Governance
TR: Trust (Chow et al., 2012; Pinto et al., 2009)
TR1
We believe the other party can keep their word throughout the life of the project.
TR2
We feel confident that the other parties have high levels of integrity and honest.
TR3
We believe the project engineers and other technical people are competent at what they are doing.
TR4
We trust that the project participants are able to fulfill contractual agreements.
TR5
We are certain that the other parties have the ability to perform their tasks.
TR6
We believe that the other parties could meet the requirements of the project in technology and management.

0.806
0.845
0.792
0.789
0.647
0.753

3.802
3.77
3.701
3.656
3.55
3.736

0.745
0.782
0.774
0.905
0.825
0.654

IE: Information Exchange (Griffith and Myers, 2005)
IE1
Exchange of information among the parties takes place frequently.
IE2
We keep each other informed about events or changes that may affect the other parties.
IE3
The parties established a good contact with each other, avoiding possible misunderstandings.

0.841
0.875
0.796

3.711
3.843
3.654

0.772
0.701
0.921

SO: Solidarity (Griffith and Myers, 2005)
SO1
The parties are consistent with the expectations of this project.
SO2
The project's overall plan and the implementation scheme are shared by every party.
SO3
Parties involved in this project regard each other as major partners.

0.885
0.845
0.829

3.645
3.701
3.535

0.895
0.806
0.983

FX: Flexibility (Griffith and Myers, 2005)
FX1
We believed that the parties were willing to cooperate to work out solutions if some unexpected situations arose
FX2
The parties expected to be able to make adjustments in the ongoing relationship to cope with changing circumstances.

0.860
0.926

3.478
3.642

0.875
0.799
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