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Abstract

While research on the relationship between quality management practices and inter-organizational project performance has found inconsistent
results, few studies have considered the contextual factors of quality management practices. Inter-organizational projects involve external
participants in quality management and thus, this study tested the moderating role of governance mechanisms (contract governance and trust) on
the relationship between quality management practices and inter-organizational project performance. Results of 265 valid questionnaires from
China indicated that quality management practices contribute to inter-organizational project performance. Contract governance magnifies the
positive effect of quality management practices on inter-organizational project performance while the moderating effect of trust is insignificant.
The moderating effect of contract governance indicates a means for strengthening the effect of quality management practices in inter-organizational
projects. Further research on more contextual factors of quality management practices should be conducted.
© 2019 Elsevier Ltd, APM and IPMA. All rights reserved.
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1. Introduction

Inter-organizational projects have become increasingly
important as more organizations seek flexible ways to handle
the rapidly changing market environments (Kenis et al., 2009;
Bakker et al., 2011). The importance of inter-organizational
projects leads to a result that quality management often requires
the involvement of outside participants (Hong et al., 2019).
Quality management practices refer to any activity aimed at
achieving and maintaining high-quality results (Flynn et al.,
1994). All participants involved should exert efforts to imple-
ment better quality management practices (Sun et al., 2009).
⁎ Corresponding author.
E-mail addresses: luping@ustc.edu.cn (P. Lu), caixy95@mail.ustc.edu.cn

(X. Cai), terasnap@cetcthz.com (Z. Wei), songyq@ucas.ac.cn (Y. Song),
wjl@ustc.edu.cn (J. Wu).

https://doi.org/10.1016/j.ijproman.2019.05.005
0263-7863/00 © 2019 Elsevier Ltd, APM and IPMA. All rights reserved.
Managers in inter-organizational projects have to integrate their
quality management practices with external organizations to
gain a competitive advantage (Kosmol et al., 2018).

Some scholars have focused on the effect of quality
management practices on inter-organizational project perfor-
mance (Hoonakker et al., 2010; Sullivan, 2011; Hong et al.,
2019). Prior research has found mixed results. Several studies
found that quality management practices have considerable
positive effect on inter-organizational project performance
(Hoonakker et al., 2010; Panuwatwanich and Nguyen, 2017).
However, other studies obtained different results and found that
the effect of quality management practices on inter-
organizational project performance is insignificant (Haupt and
Whiteman, 2004; Tang et al., 2009; Sullivan, 2011).

To address the lack of ‘universal validity’ of quality
management practices, scholars have utilized contingency theory
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and suggested that contextual factors could be the cause of the
inconsistent implementation of quality management practices
(Sousa and Voss, 2002). However, the context in previous studies
was usually a firm or an industry (Sila, 2007; Jayaram et al.,
2010; Zhang et al., 2012). McAdam et al. (2019) proposed that
more studies should focus on the context-dependence of quality
management practices. Inter-organizational project differed from
other organizations because of its temporary nature and requires a
cooperation atmosphere in the application of quality management
practices (Kosmol et al., 2018). The contextual factors of quality
management in inter-organizational projects have yet to be
studied.

An inter-organizational project is essentially a temporary
association among different organizations working towards a
mutual goal (Levering et al., 2013). Its final product depends on
the combined effort of multiple participants (Tang et al., 2009).
Establishing a high level of cooperation and consistency among
participants has frequently proven to be difficult (Love et al.,
2004), thereby reducing the efficiency of quality management
practices. Governance mechanisms expedite the efficiency of
management practices by promoting cooperation (Lumineau and
Quelin, 2012; Huang et al., 2014). Therefore, governance
mechanisms may function as contextual factors for implementing
quality management practices in inter-organizational projects.

Governance mechanisms contain contract governance and
trust (Liu et al., 2008; Edelenbos and Eshuis, 2012; Yang et al.,
2011; Addae-Boateng et al., 2015). Contract governance controls
and coordinates expected behavior (Ryall and Sampson, 2009;
Abdi and Aulakh, 2012). Trust improves cooperation and aligns
participants' interests (Costa and Bijlsmafrankema, 2007;
Malhotra and Lumineau, 2011). A high level of contract
governance helps enforce quality standards and control project
processes stringently, thereby improving the impact of quality
management practices on project performance (Han et al., 2011).
Trust creates an atmosphere of cooperation and learning, which
improves the application efficiency of quality management
practices (Lu et al., 2015; Ning, 2017; Lu et al., 2017). Hence,
the current study will test the moderating effect of contract
governance and trust on the relationship between quality mana-
gement practices and inter-organizational project performance.

The remainder of this paper is structured as follows. Section 2
reviews existing studies on project performance, quality mana-
gement practices and governance mechanisms, which leads to
the development of the research model. Section 3 presents the
hypotheses. Section 4 presents the methodology, including the
sampling and data collection procedures, measures and instru-
ments, the reliability and validity of the measurement. Section 5
depicts the statistical tests of hypotheses. Section 6 discusses the
results of the research. Finally, Section 7 presents the conclusion.

2. Literature review and theoretical background

2.1. Project performance

Project performance, also known as project success, refers to
the accomplishments and achievements of project goals (Zaman
et al., 2019). Early research used criteria, such as efficiency,
impact on team, impact on customers, and business success to
evaluate project performance (Tam et al., 2011; Turner and
Zolin, 2012; Chang et al., 2013). A series of measures were
adopted based on these criteria, such as, meeting schedule,
meeting cost, meeting quality requirements, team satisfaction,
meeting requirements, and market share (Turner and Zolin,
2012; Cserhati and Szabo, 2014; Demirkesen and Ozorhon,
2017; Bjorvatn and Wald, 2018). Among these measures,
quality, cost, and time are eminent indicators of project
performance (Arditi and Gunaydin, 1997; Shenhar et al., 2001;
Agarwal and Rathod, 2006). Shenhar et al. (2001) argued that a
successful project should not only be within schedule, within
cost, and with good quality, but also in line with customer
requirements. Zaman et al. (2019) measured IT project
performance with cost, time, quality, and customer's satisfaction.
Such measurement of performance was also used in inter-
organizational projects (Turner and Zolin, 2012; Lu et al., 2017).
Based on the discussion above, we identified inter-organizational
project performance by time, cost, quality, and customer
satisfaction.

Researchers emphasized the necessity of improving quality
through practical application and critical activities in project
management (Arditi and Gunaydin, 1998; Belay et al., 2011).
Quality work is important to meet customer's needs by
improving quality, reducing costs and shortening the develop-
ment time (Flynn et al., 1994; Sullivan, 2011). The improve-
ment of quality leads to increased sales and larger market share
or alternatively, less elastic demand and higher price (Sousa
and Voss, 2002). Quality work was also accepted widely as one
of the most important factors for success in inter-organizational
projects (Lau et al., 2013).

2.2. Quality management practices

Quality management practices are managerial measures that
refer to quality management activities (Flynn et al., 1994).
Quality management practices can help improve the quality of
products and reduces scrap and rework, thereby minimizing
production costs and time (Orwig and Brennan, 2000; Raz and
Barad, 2000). Quality management practices also enable
participants to develop their full potential and achieve the
objectives by cooperation and learning with each other to
contribute positively to performance (Stefan and Yvonne, 2012;
Sila, 2007).

Quality management practices include a number of activities
(Belay et al., 2011; Al-Otaibi et al., 2015). Flynn et al. (1995)
and Zu (2009) presented two dimensions of quality manage-
ment practices in general. One dimension refers to practices
associated with people and the other refers to practices related
to the technique and methodology factors (Zu, 2009). The
practices associated with people focus mostly on the involve-
ment of leadership, customers, and participants (Flynn et al.,
1995). Prajogo and Cooper (2010) called this kind of practices
as people-related practices. The practices related to technique
and methodology factors focus on managerial processes
(Criado and Calvomora, 2009). In this study, we refer to this
kind of quality practices as process-related practices. Based on
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the above classification, the six quality management practices
in our research are grouped as follows: top management
support, customer focus, employee involvement and quality
training (people-related practices), process management and
quality strategic planning (process-related practices). The
descriptions and supporting literature on quality management
practices are provided in Table 1.

Findings on the relationship between quality management
practices and inter-organizational performance are mixed. Some
studies show the relationship is positive (Prajogo and Sohal, 2003;
Panuwatwanich and Nguyen, 2017), while others failed to find a
positive relationship (Tang et al., 2009; Sullivan, 2011). Contin-
gency theory is useful in explaining the inconsistencies in quality
management implementation (Sousa and Voss, 2008). Several
studies that focus on the firm or industry level identified contextual
factors that may lead to variations in the effectiveness of quality
management practices, including country (Rungtusanatham et al.,
1998), firm size (Sila, 2007), quality program duration (Jayaram et
al., 2010), and uncertainties (Zhang et al., 2012). McAdam et al.
(2019) proposed that considering more contextual factors in the
implementation of quality management practices.

2.3. Governance mechanisms

Governance mechanisms refer to formal methods or informal
relations used to control the behavior, nourish cooperation and
govern the relationship of various participants (Liu et al., 2009).
Governance mechanisms encompass contract governance and
trust (Liu et al., 2008; Edelenbos and Eshuis, 2012; Yang et
al., 2011; Addae-Boateng et al., 2015). Contract governance
promotes cooperation through formal rules, terms, and
Table 1
Main quality management practices.

Quality management
practices

Description

Top management support (Top management) formulating quality strategies an
participating in quality improvement activities; en
participation; accepting quality responsibility; emphasizi

Participant involvement (Participants) participating in quality improvement
proposing quality improvement initiatives; solving prob
engaging in teamwork; understanding norms and sta
quality

Customer focus (Project) realizing customer demand; considering i
customer satisfaction; keeping close contact with custom

Quality training (Project) providing quality training for participants, and

Process management (Project) maintaining standards, written working proces
project routine, and seamless implementation; (P
obtaining information about project

Quality strategic planning (Quality planning) basing on client requirements; b
corporate capability; (Project) having quality target
procedures (Ryall and Sampson, 2009; Abdi and Aulakh,
2012). It furnishes principles, general procedures, and major
responsibilities for all participants involved and provides a legal
and institutional framework to guide the completion of tasks
(Luo, 2007). As Ouchi (1979) described, contract governance
serves as a coordination device that integrates resources and
maintains cooperation to achieve valuable creations and control
the behavior of project participants during the process. Contract
governance is used to control behavior and coordinate relation-
ships in cooperation (Mellewigt et al., 2007; Lu et al., 2016).

Trust is an informal relationship mechanism that enhances
cooperation by proving each other's goodwill and competence
(Liu et al., 2008). Trust refers to the willingness of one
participant to have positive expectations regarding the intentions
or behavior of other participants (Costa and Bijlsmafrankema,
2007; Malhotra and Lumineau, 2011; Ning, 2017). When mutual
trust is high, all participants are confident that their counterpart
will not act contrary to their mutual interests (Barney and
Hansen, 1994). Trust allows participants to be more open to each
other making the inter-organizational relationship more account-
able, stable, and durable (Kumar et al., 1995). It enables an
organization to execute strategies that benefit performance and
implement activities helpful to project management (Khalfan et
al., 2010). Management context with a high level of trust tends to
be conducive for participants to cooperate with and learn from
one another (Stefan and Yvonne, 2012). A trust context is
beneficial to the implementation of planning and the achieve-
ment of consistency in the project process (Lu et al., 2015).

Effective governance mechanisms should be considered in
inter-organizational projects to ensure the cooperation context
(Tiwana and Keil, 2009). An inter-organizational project is
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peculiar because it includes diverse participants who represent
various organizational identities, obligations, and commitments
(Hu et al., 2019). Diverse participants often have different
interests and lack prior collaboration experience on which they
can ground their experiences and predictions (Gulati, 1995). It is
necessary to promote cooperative behavior and develop familiar-
ity as well as to prove each other's goodwill and competence in an
inter-organizational project (Maurer, 2010). Turner and Keegan
(2001) indicated that inter-organizational governance promotes
participants' interaction in a project by setting the objectives of the
project, determining the means of attaining these objectives, and
monitoring project performance.

The conceptual framework was shown in Fig. 1. The
framework illustrated the effect of quality management practices
on inter-organizational project performance and the moderating
effect of contract governance and trust. We reviewed the relevant
literature and proposed six hypotheses to be tested in this
framework in the next section.
3. Hypothesis development

3.1. Quality management practices and inter-organizational
project performance

People-related quality management practices increase project
performance through cooperation and learning. First, top manage-
ment and participants have to exert effort to improve project
quality (Al-Otaibi et al., 2015). Altayeb and Alhasanat's (2014)
empirical research on construction projects showed that top
management mobilizes participants from different organizations
to contribute to the quality of the projects by formulating strategies
and goals for quality, encouraging participation, and emphasizing
quality. Sun et al. (2009) survey of new product development
projects showed that participants fulfilled their own quality
responsibilities can contribute to quality improvement activities.
The efficiency of cooperation is improved by clarifying all the
obligations of top management and general participants in quality
work. Good cooperation will lead to satisfactory performance
returns (Lu et al., 2016). Second, learning is important to achieve
success in projects (Brady and Davies, 2004). Lau et al. (2013)
stated the importance of project participants learning quality
People-related quality 
management

Process-related quality 
management

Quality management 
practices

      

Governan

 C
go

Fig. 1. Conceptua
information and knowledge from market and trainings. Quality
training allows project participants to develop competence to
complete the tasks assigned by customers (Samsudin et al., 2012).
Meanwhile, customer requirements can be fully understood
through constant contact with customers (Panuwatwanich and
Nguyen, 2017). Project participants have the ability to accomplish
customer tasks accurately by focusing on customers and quality
training (Samsudin et al., 2012), thereby increasing the customers'
satisfaction (Iyer et al., 2013).

Due to the above evidence on the positive effect of people-
related quality management practices on project performance, we
anticipate that the positive association still fits with inter-
organizational projects. Cooperation and learning are also critical
approaches to gain success in inter-organizational projects
(Leufkens and Noorderhaven, 2011; Sydow and Braun, 2018).
Yan and Wagner (2017) stated that inter-organizational project
performance will improve if top management and participants are
all devoted to learning and working for the objective. Hence, we
propose the following hypotheses.

Hypothesis 1. People-related quality management practices are
positively associated with inter-organizational project
performance.

Process-related quality management practices involve the use
of scientific methods and tools for quality management imple-
mentation in projects. Argote and Fahrenkopf (2016) noticed that
project outcomes depend considerably on the methods and tools
used in the process. Project quality strategic planning is based on
client requirements and organization ability (Tang et al., 2009).
Once quality strategic planning is established, it can be expanded
and transferred into objectives in the form of a quality manual.
As in Singh (2008) empirical research in manufacturing projects,
unified quality procedures, work processes, and work instruc-
tions can be developed by referring to the quality manual,
thereby helping reduce waste and rework occurrence. Haupt and
Whiteman (2004) provided empirical evidence that project
standards and standardization decrease process variations and
increases reliability, thereby potentially reducing cost and time.

Planning and standards are also important tools andmethods in
inter-organizational projects (Jung andWang, 2006). According to
Zhang et al. (2018), choosing effective methods and tools can be
helpful in accomplishing the tasks in inter-organizational projects.
 Trust

Inter-organizational
project performance

ce mechanisms

ontract   
vernance

l framework.
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We anticipate that the association between process-related quality
management practices and project performance is still exists in
inter-organizational projects because of the evidence on the
positive consequence of process-related quality management
practices in projects. Hence, we propose the following hypotheses.

Hypothesis 2. Process-related quality management practices
are positively associated with inter-organizational project
performance.
3.2. Moderating effect of governance mechanisms on the
relationship between quality management practices and project
performance

3.2.1. Moderating effect of contract governance
Contract governance focuses on creating a governance

structure in which participants become collaborative and aligned
to the goals of a project (Huang et al., 2014). Inter-organizational
projects are organized by participants from different groups who
have disparate interests (Medlin, 2006). Vugt (2009) observed
that self-interests have considerable effect on individual beha-
vior. The main challenge for an inter-organizational project is to
ensure that the behavior of all participants is in accordance with
the overall goal (Leufkens and Noorderhaven, 2011). Lumineau
and Quelin (2012) found that contract governance controls
participants' behavior and enhances coordination in an inter-
organizational project. Hence, the quality management practices
work more smoothly with a high level of contract governance in
an inter-organizational project.

Contract governance enhances the relationship betweenpeople-
related quality management practices and inter-organizational
project performance by promoting cooperative behavior and
learning of quality information. On the one hand, a high level of
contract governance stipulates explicit quality provisions that all
participants have to implement (such as quality standards,
objectives, and change) (Lu et al., 2015). Moreover, contractual
control can impede participants' behavior that exhibit uncertainties
and minimize the risk of shirking responsibilities to pursue their
own interests, thereby ensuring that the different participants in the
quality activities work in accordance with the quality standards
(Han et al., 2011). On the other hand, Ashnai et al. (2016)
determined that doubts and misunderstandings still occur in inter-
organizational projects. The doubts and misunderstandings can
reduce the efficiency in the project management. Chen and
Partington(2004)foundthatahigh levelofcontractualcoordination
promotes information exchange among all participants from
different backgrounds, thereby alleviating misunderstandings in
inter-organizational projects. A good cooperation atmosphere that
ensures all participants can share quality information is created,
which benefits the learning atmosphere and learning efficiency
(Lagrosen and Lagrosen, 2012). Therefore, contract governance
helps people-related quality management practices play a role in
inter-organizational projects.

Contract governance facilitates the efficiency of implem-
enting process-related quality management practices. Lu et al.
(2015) found that a high level of contractual control restricts
unexpected contingencies that may cause misunderstanding of
each participant. This control enhances the efficiency of process
management and improves the quality of work procedures. By
conducting a survey in China, Han et al. (2011) proved that a
high level of contractual coordination promotes the quality of
information shared among participants, thereby improving the
efficiency of the implementation of quality strategic planning.
Therefore, contract governance improves the implementation
and efficiency of process-related quality management practices.

On the contrary, when the level of contract governance is low,
the functions of contractual control and coordination will be
limited (Wang et al., 2018). Cooperation transforms into
confusion and the behavior of the participants will be uncon-
strained. The behavior may hinder the participation of members
in quality improvement activities and present obstacles for
process management (Han et al., 2011). Moreover, quality
strategies will not be implemented well in such an uncoordinated
situation (Lagrosen and Lagrosen, 2012). Hence, the low level of
contract governance compromises the efficiency of implem-
enting quality management. Based on the above evidence, we
propose the following hypotheses.

Hypothesis 3a. Contract governance moderates the positive
association of people-related quality management practices and
inter-organizational project performance such that the positive
association is stronger when contract governance is higher.

Hypothesis 3b. Contract governance moderates the positive
association of process-related quality management practices
and inter-organizational project performance such that the
positive association is stronger when contract governance is
higher.

3.2.2. Moderating effect of trust
Trust promotes cooperative behavior and proves each other's

goodwill. An inter-organizational project is formed temporarily
for a particular task (Bakker et al., 2011). In inter-organizational
projects, participants from different organizations have different
goals, which may create doubts and misunderstandings (Medlin,
2006). Many scholars have noticed that trust enables a
participant to accept vulnerability through positive expectations
on the intentions and behavior of other participants (Hoffmann et
al., 2010; Malhotra and Lumineau, 2011; Mumdziev and
Windsperger, 2013). It increases cooperation and learning in
inter-organizational project-level and facilitates management
efficiency.

The relationship between people-related quality manage-
ment practices and inter-organizational project performance is
enhanced by trust. With a high level of trust, top management
will gain confidence in the ability of participants from other
organizations and backgrounds (Barnir and Smith, 2002), and
participants will be more willing to propose suggestions for
quality improvement (Claver et al., 2003). Meanwhile, project
participants with a significant level of mutual trust maintain
good communication and share information freely (McEvily et
al., 2003; Pinto et al., 2009), thereby obtaining unified norms
and standards of quality. Kadefors (2004) noticed that good
communication can suppress conflicts, disputes, and other
undesirable behavior, which will strengthen the common goals
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and consistent values of the different participants. The above-
mentioned evidence shows trust will promote the efficiency of
people-related quality management practices.

Trust facilitates and improves the efficiency of implemen-
ting process-related management practices. Dille and Söderlund
(2011) stated that participants of inter-organizational projects
come from different organizations which operate under diverse
regulations, norms, and rules established. According to Ning
(2017), cooperative participants with a high level of trust are
more willing to accept new concepts, which are beneficial to
the overall interest. Likewise, all participants of inter-
organizational projects would accept and implement common
quality strategic planning under high level trust. Trust can also
reduce the friction between participants from different organi-
zations in the project process (Lu et al., 2017). Consequently,
standards become easily acceptable in such an environment
(Chow et al., 2012). Trust also encourages good communica-
tion and information sharing, which are beneficial to the
accumulation of knowledge and project experience (Kadefors,
2004). Professional knowledge and work experience facilitate
implementing planning and standards (Mathieu and Schulze,
2006). Therefore, trust can enhance the relationship between
process-related quality management practices and project
performance.

In contrast, Pinto et al. (2009) argued that doubts and disputes
may arise among different participants when the level of trust is
low, thereby decreasing cooperation among participants. Partic-
ipants with doubts may not be willing to communicate with
others. The lack of communication will reduce the efficiency of
strategic implementation and process management may become
difficult in such a doubtful environment (Lagrosen and
Lagrosen, 2012). Therefore, a low level of trust impedes the
implementation and decreases the efficiency of quality manage-
ment practices. Hence, we propose the following hypotheses.

Hypothesis 4a. Trust moderates the positive association of
people-related quality management practices and inter-
organizational project performance such that the positive
association is stronger when trust is higher.

Hypothesis 4b. Trust moderates the positive association of
process-related quality management practices and inter-
organizational project performance such that the positive
association is stronger when trust is higher.

4. Methodology

4.1. Data collection

Data were collected from completed construction projects
in the central and southern regions of China. Construction
project is a typical example of inter-organizational project
(Panuwatwanich and Nguyen, 2017). Construction projects
provide a good starting point for examining the moderating
effect of contextual factors in inter-organizational quality mana-
gement practices. A typical construction project contains
different organizations, including contract-issuing partners (cli-
ents), contractors, and supervisors. Contractors are responsible
for the construction; clients focus on the quality, cost, and
duration of the project; and the supervisor monitors quality, cost,
and duration during the entire construction cycle (Mosey, 2009).

To obtain a representative sample, we selected 25 firms
registered or active in Central and Southern China from a list
provided by the Chinese Construction Enterprises Association.
We requested the assistance of several Master of Business
Administration (MBA) students from a renowned Chinese
university, who were engaged in construction-related industries,
to help contact these firms and to ensure recovery. A total of 14
firms accepted the invitation. Among them, three enterprises have
the First Grade Construction Enterprise Qualification Standard
certificated byMinistry of Construction in China, five enterprises
have the Second Grade Construction Enterprise Qualification
Standard certificated by Ministry of Construction in China, and
six enterprises have no such certifications. No significant
difference (χ2 = 1.025, p N 0.05) was observed between the
distribution of our sample and the total quantity in the central and
southern regions of China (first grade enterprises: 3 vs 1091;
second grade enterprises: 5 vs 2904; others: 6 vs 4418). By
referring to the database of the firms, we chose respondents who
have been team leaders of completed projects during the entire
cycle of construction in the projects. The completion time of the
selected projects should be less than one year before our
investigation time. This requirement can prevent respondents
from encountering recall issues when they respond to the
questionnaire. The survey lasted for five months. A total of 380
questionnaires were sent and 320 were returned. After removing
invalid responses (with incomplete data), 265 valid questionnaires
were left, thereby yielding a valid response rate of 69.74%.

Among the project classifications of the 265 valid question-
naires, commercial construction was in the uppermost project
classification with a total of 133 projects (50.19%), followed by
102 public construction projects (38.49%), 22 office and
residential projects (8.30%), and 8 infrastructural construction
projects (3.02%). Regarding project duration, 71 projects lasted
b6 months, 98 projects lasted 6–12 months, 35 projects lasted
12–18 months, 24 projects lasted 18–24 months, and 37 projects
lasted N24 months, corresponding to the rates of 26.79%,
36.98%, 13.21%, 9.06% and 13.96%, respectively. Regarding
project budget, the total investments cost b50 million RMB
(approximately USD 8 million) for 19 projects, 50–100 million
RMB (approximately USD 8–16 million) for 24 projects, 100
million to 1 billion RMB (approximately USD 16–160 million)
for 163 projects, and N1 billion RMB (approximately USD 160
million) for 59 projects, corresponding to the rates of 7.17%,
9.06%, 61.51% and 22.26%, respectively.

4.2. Measures

We used multi-item measurement scales derived from
existing literature that have been validated by scholars. The
English version of the instruments was translated into Chinese by
two professors in project management, and then translated back
into English by three doctoral candidates in management. To
guarantee the accuracy of the translation, the final measurement
scales were inspected and polished by two quality experts. Each



861P. Lu et al. / International Journal of Project Management 37 (2019) 855–869
item was rated on a five-point Likert scale (ranging from 1 for
“strongly disagree” to 5 for “strongly agree”). The items and
their loadings were specified in Appendix A.
4.2.1. Quality management practices
Quality management practices were developed around two

dimensions: people-related and process-related quality manage-
ment practices. The measurements for people-related quality
management practices were adopted from quality literature. The
scale for top management support (5 items) was from Ahmed et
al. (2016); those for participant involvement (4 items) and
customer focus (3 items) were from Conca et al. (2004); and that
for quality training (3 items) was from Kaynak and Hartley
(2008). The measurements for process-related quality manage-
ment practices were adopted from quality literature. The scale for
process management (6 items) was from Singh (2008); and that
for quality strategic planning (3 items) was from Cua et al.
(2001). Their Cronbach's α values were 0.874, 0.791, 0.769,
0.786, 0.853, and 0.711, respectively.
4.2.2. Contract governance
A scale with 8 items was adopted from Goo et al. (2009) for

measuring contract governance. The Cronbach's α of contract
governance was 0.881.
4.2.3. Trust
The trust scale (6 items) was adopted from Romahn and

Hartman (1999) and Pinto et al. (2009), and the Cronbach's α
value was 0.915.
4.2.4. Project performance
According to the work of Pinto et al. (2009) and our field

practitioner interview, 6 items were used to measure project
performance. The Cronbach's α value was 0.931.
4.2.5. Control variables
To control for the influence of irrelevant variables on the

conceptual model, the basic situation of projects (project
duration, project cost) (Liu, 2015), ownership (Liu et al., 2016)
were placed into the model test as control variables.
Table 2
Values of reliability and convergent validity.

Variables Cronbach's α Composite reliability AVE

Project performance 0.931 0.955 0.781
Top management support 0.874 0.909 0.667
Participant involvement 0.791 0.865 0.616
Customer focus 0.769 0.869 0.689
Quality training 0.786 0.881 0.713
Process management 0.853 0.908 0.624
Quality strategic planning 0.711 0.838 0.634
Contract governance 0.881 0.906 0.547
Trust 0.915 0.935 0.704
4.3. Reliability and validity

Data analysis was conducted using the software SPSS 18.0
and Mplus 7.4. The reliability and validity of the constructs were
examined. Cronbach's α is frequently used to indicate internal
consistency reliability. A Cronbach's α value that exceeds 0.7 is
considered acceptable (Robinson et al., 1991). In our study,
Table 2 showed that each multi-item variable's Cronbach's α
value was higher than 0.7, which indicated sufficiency of the
internal consistency.

The results further demonstrated that the standardized factor
loadings bigger than 0.60, these results provided strong
evidence of convergent validity (Flynn et al., 2010). Composite
reliability (CR) and average variance extracted (AVE) are
usually adopted to measure convergent validity. CR must be
higher than 0.7 (Robinson et al., 1991), and AVE must be
higher than 0.5 (Hair et al., 1992). In our study, the CR values
ranged from 0.838 to 0.955, and the AVE values ranged from
0.547 to 0.781, which jointly imply high convergent validity.
Table 2 showed the Cronbach's α, CR, and AVE of the latent
variables. Discriminant validity is another value that can
distinguish constructs and is assessed by the comparison of
the square root of an AVE and the absolute value of the
correlative coefficients of the other variables. By averaging the
items of each construct in each questionnaire, we got the value
of each variable in each questionnaire. After that we calculated
the means, standard deviations, and correlations of each
variable. Table 3 showed the AVE of a construct exceeded all
correlations between that factor and any other construct within
the study. Thus, the discriminant validity was satisfactory
(Gefen and Straub, 2005).

4.4. Common method bias

We conducted two tests to eliminate potential common
method bias. Firstly, we performed marker variable analysis.
We selected ‘respondent's gender’ as a marker variable, which
was unrelated to other variables in the analysis. As shown in
Table 3, a comparison of the correlations above and below the
diagonal line indicated that all significant correlations remained
significant after such adjustment. Thus, the common method
bias was unlikely to be a serious concern in this study (Liu
et al., 2016).

We also assessed the occurrence of common method bias by
comparing the fit among the one-factor model, the measurement
model with only traits and the measurement model with traits and
a method factor (Flynn et al., 2010; Zhao et al., 2011). The one-
factor model yielded the following fit indices: χ2/df = 5.446,
normed fit index (NFI) = 0.739, comparative fit index (CFI) =
0.775 and root mean square error of approximation (RMSEA) =
0.130. These values were significantly worse than those of the
measurementmodelwith only traits (χ2/df = 2.695,NFI = 0.876,
CFI = 0.917, RMSEA = 0.079). The results of the measurement
model with traits and amethod factor did not improve the fit of the
measurement model with only traits (NFI: 0.876 versus 0.876,
CFI: 0.917 versus 0.917, RMSEA: 0.080 versus 0.079).
Moreover, no significant difference was observed between the
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two models (χ2 = 0.344, p = .557). These results showed that the
common method bias is not a major concern in our study (Paulraj
et al., 2008; Flynn et al., 2010; Zhao et al., 2011).

4.5. Validation of data structure

We conducted confirmatory factor analysis (CFA) on five
measures to test for discriminant validity. The five-factor model
provided a generally good fit to the data (χ2/df = 2.695, NFI =
0.876, CFI = 0.917, RMSEA = 0.079). It was considerably
better than the four-factor model (i.e. quality management
practices, contract governance, trust, project performance; χ2/
df = 2.845, NFI = 0.866, CFI = 0.909, RMSEA = 0.084), the
three-factor model (i.e. quality management practices, gover-
nance mechanisms, project performance; χ2/df = 3.543, NFI =
0.832, CFI = 0.873, RMSEA = 0.098), the two-factor model
(i.e. combining quality management practices and governance
mechanisms; χ2/df = 4.165, NFI = 0.801, CFI = 0.840,
RMSEA = 0.109) and the one-factor model (χ2/df = 5.446,
NFI = 0.739, CFI = 0.775, RMSEA = 0.130), which sup-
ported the discriminant validity of the variables. The complete
CFA of the data is provided in Table 4.

4.6. Variance inflation factor

We adopted the methods of Huang et al. (2014) and conducted
variance inflation factor (VIF) by OLS regression model through
SPSS 18.0. The OLS regression is a highly sensitive parameter
estimator with inflated variances (Song and Kroll, 2011). The
dependent variable was project performance and the independent
variables contain control variables, people-related practices,
process-related practices, and moderating variables. The highest
variance inflation factorwas 3.025.Given that its valuewas below
10, multicollinearity was not a major concern in our study (Neter
et al., 1990).

5. Results

A covariance-based structural equation model (SEM) was
then used to test the hypotheses via Mplus 7.4. Bollen (1989)
reported that covariance-based SEM provides good coefficient
estimates and accurate model analyses. The path analysis results
were presented in Table 5. Model 1 was used to test the effect of
the control and independent variables on project performance.
Model 2 was used to test the effect of the control, independent
and moderating variables. Model 3 was used to test the effect of
the control, independent and moderating variables and the
Table 4
Model comparison.

Model χ2 df χ2/df NFI CFI RMSEA RMR

1-factor model 1628.416 299 5.446 0.739 0.775 0.130 0.049
2-factor model 1241.078 298 4.165 0.801 0.840 0.109 0.041
3-factor model 1048.791 296 3.543 0.832 0.873 0.098 0.036
4-factor model 833.655 293 2.845 0.866 0.909 0.084 0.032
5-factor model 775.753 288 2.695 0.876 0.917 0.079 0.030



Table 5
Structural equation model(SEM) of main effect and the moderating effect of
latent variable.

Path Estimates p-
value

Est./S.
E.

R2

Model 1
Project duration → project performance 0.051 0.090 1.695 0.005
Ownership → project performance 0.081 ⁎ 0.031 2.157 0.015
Project cost → project performance −0.073 0.067 −1.830 0.010
People-related practices → project

performance
0.560 ⁎⁎⁎ 0.000 4.460 0.360

Process-related practices → project
performance

0.385 ⁎⁎⁎ 0.000 6.915 0.258

Model 2
Project duration → project performance 0.051 0.065 1.848 0.007
Ownership → project performance 0.076 ⁎ 0.028 2.195 0.016
Project cost → project performance −0.074 ⁎ 0.041 −2.041 −0.110
People-related practices(IP) → project

performance
0.560 ⁎⁎⁎ 0.000 7.616 0.454

Process-related practices(CP) → project
performance

0.404 ⁎⁎⁎ 0.000 5.203 0.330

Contract governance(CG) → project
performance

−0.027 0.545 −0.606 0.000

Trust → project performance −0.103 ⁎ 0.027 −2.209 0.008

Model 3
Project duration → project performance −0.031 0.224 −1.215 0.002
Ownership → project performance 0.109 ⁎⁎ 0.003 2.967 0.032
Project cost → project performance −0.104 ⁎⁎ 0.005 −2.824 0.024
People-related practices(IP) → project

performance
0.538 ⁎⁎⁎ 0.000 7.899 0.446

Process-related practices(CP) → project
performance

0.427 ⁎⁎⁎ 0.000 6.206 0.319

Contract governance(CG) → project
performance

0.070 ⁎ 0.035 2.105 0.002

Trust(TR) → project performance −0.037 0.343 −0.947 0.001
IP × CG → project performance 0.161 ⁎ 0.019 2.343 0.010
CP × CG → project performance 0.163 ⁎ 0.011 2.529 0.011
IP × TR → project performance 0.051 0.331 0.973 0.002
CP × TR → project performance −0.057 0.315 −1.004 0.002

Note: Number = 265;
IP: people-related quality management practices; CP: process-related quality
management practices;
TR: trust; CG: contract governance;
R2: coefficient of determination;
Control variables: project duration; project cost; ownership.
⁎ p b 0.05.
⁎⁎ p b 0.01.
⁎⁎⁎ p b 0.001.
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interaction terms. The main effect of independent variables and
moderating effect in model 3 was shown in Fig. 2.

Hypothesis 1 and Hypothesis 2 predicted a direct effect of
people-related and process-related quality management prac-
tices on project performance. The results of testing this
hypothesis were presented in the Fig. 2 and indicate main
effect for the people-related (β = 0.538, p b 0.001) and
process-related quality management practices (β = 0.427,
p b 0.001) on project performance. Therefore, Hypotheses 1
and 2 were supported.

Hypothesis 3a stated that contract governance moderates the
relationship between people-related quality management prac-
tices and project performance. The results in the Fig. 2 showed
a significant moderating effect of contract governance on the
relationship between people-related quality management prac-
tices and project performance (β = 0.161, p b 0.05). Therefore,
Hypothesis 3a was supported. Similarly, Hypothesis 3b stated
that contract governance moderates the relationship between
process-related quality management practices and project
performance. The results in Fig. 2 showed a significant
moderating effect of contract governance on the relationship
between process-related quality management practices and
project performance (β = 0.163, p b 0.05). Therefore,
Hypothesis 3b was supported.

Hypothesis 4a stated that trust moderates the relationship
between people-related quality management practices and
project performance. The results in Fig. 3 showed an
insignificant moderating effect of trust on the relationship
between people-related quality management practices and
project performance (β = 0.051, p N .05). Therefore,
Hypothesis 4a was non-supported. Similarly, Hypothesis 4b
stated that trust moderates the relationship between process-
related quality management practices and project performance.
The results showed an insignificant moderating effect of trust
on the relationship between process-related quality manage-
ment practices and project performance (β = −0.057, p N 0.05).
Therefore, Hypothesis 4b was non-supported.

To thoroughly understand the moderating role, we plotted
the interactions on a graph following Cohen and Cohen (1983).
For the levels of contact governance, we selected values one
standard deviation above and below the mean. Fig. 3 illustrated
the moderating effect of contact governance on the relationship
between quality management practices and project perfor-
mance. Under high contact governance, the quality manage-
ment practices relate more positively to project performance
(dashed line) than under low contact governance.

6. Discussion

6.1. Quality management practices positively influence inter-
organizational project performance

This paper examined the effect of two dimensions of quality
management practices on inter-organizational project perfor-
mance. By using Chinese construction projects as the start, our
results revealed the role of quality management practices in inter-
organizational projects. Hoonakker et al. (2010) and
Panuwatwanich and Nguyen (2017) examined the effect of total
quality management practices in construction projects, our study
highlighted the role of people-related practices in promoting
participants' involvement and process-related practices as tools
and methods. The empirical results showed both people-related
and process-related quality management practices have signifi-
cant positive effect on inter-organizational project performance.

6.2. Governance mechanisms as contextual factors in inter-
organizational projects

This work is the first empirical research that examined
the contextual factors of quality management in inter-
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Fig. 2. Structural equation model(SEM)of moderating effect (*p b 0.05, **p b 0.01, ***p b 0.001).
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organizational projects. Sila (2007) and Jayaram et al. (2010)
focused on the internal and external organizational contextual
factors (e.g., firm size, industry type, market environment) at
firm level, we took our research in Chinese construction
projects and consider governance mechanisms as inter-
organizational contextual factors. Considering the mixed
(1)
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Fig. 3. Moderating effect of contract governance on relationship between
quality management practices and project performance.
results in examining the relationship between quality man-
agement practices and inter-organizational performance
(Haupt and Whiteman, 2004; Tang et al., 2009; Sullivan,
2011; Panuwatwanich and Nguyen, 2017), we examined the
moderating effect of governance mechanisms on the relation-
ship between quality management practices and inter-
organizational project performance.
6.3. Moderating effect of governance mechanisms on the
relationship between quality management practices and inter-
organizational project performance

The results showed the effect of quality management
practices on inter-organizational project performance varied
across the different levels of contact governance. Previous
literature has tested the effect of quality management practices
and governance mechanisms on inter-organizational project
performance separately (Poppo and Zenger, 2002; Lee and
Cavusgil, 2006; Liu et al., 2009; Lu et al., 2015; Ning, 2017;
Lu et al., 2017; Kosmol et al., 2018; Hong et al., 2019). We
tested the moderating effect of governance mechanisms on the
relationship between people-related quality management prac-
tices and inter-organizational project performance, which
provided evidence for Han et al. (2011) who suggested that
quality management practices can work better when applying
governance mechanisms.

Contract governance can moderate the relationship between
quality management practices and inter-organizational project
performance by promoting cooperation and learning. This
finding is consistent with the viewpoints of Lagrosen and
Lagrosen (2012). According to their study, an atmosphere of
cooperation and learning is conducive to the implementation of
quality management practices. The failure in finding a
significant positive moderating effect of trust might be
explained by the effectiveness of trust being dependent on
relationship length (Liu et al., 2008) and inter-organizational
projects are temporary. As Liu et al. (2008) mentioned,
relational length is a key element to make trust play its role in
China.
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This study demonstrated different moderating effect of trust
and contract governance. Previous studies proposed that more
research should be conducted to determine whether quality
management practices are context dependent and what
contextual factors are involved (Zhang et al., 2012; McAdam
et al., 2019). This research responded to this call and identified
that contract governance had positive interactions with quality
management practices in inter-organizational projects, while
trust had not.
7. Conclusions

7.1. Theoretical contributions

This article revealed the moderating effect of governance
mechanisms between quality management practices and inter-
organizational performance and carried out an empirical
research. This research contributed to the literature in the
following ways.

The study supported the contingency view of quality
management practices and validated empirically the moderat-
ing effect of contract governance on the link between quality
management practices and performance. Previous studies
presented that contingency factors affect the implementation
of quality management in internal and external organizations
(Sila, 2007; Jayaram et al., 2010). The empirical study
grounded the view in inter-organizational projects, an area
where the application of the contingency theory is still in its
early stages (Sauser et al., 2009). Moreover, the moderating
effect of contract governance demonstrated the boundary
conditions of the effect of quality management practices in
inter-organizational projects, which could serve as evidence to
account for the mixed results of quality management
practices. This study can also be viewed as empirical evidence
that serves as a starting point for future context studies on
quality management practices.

7.2. Managerial implications

Inter-organizational project performance can be improved
by quality management practices. The results of this study
suggested that quality management practices can be accom-
plished through two different approaches. One is to
encourage participant involvement in quality activities and
the other is to use tools and methods correctly. Top managers
should provide additional support for quality management
and cooperation among different participants in a project to
utilize fully the skills and knowledge of participants from
different organizations. The other pertains to the quality
management process, wherein effective methods and tools
must be chosen to achieve excellent performance in
management.

Quality management practices work better in high-level
contract governance within inter-organizational projects. Pro-
moting cooperative behavior and proving participants' goodwill
are enormous challenges in inter-organizational projects. From
a managerial perspective, participants in inter-organizational
projects should establish effective governance to ensure
efficient implementation of quality management. The presence
of contract governance allows quality management practices to
work more smoothly. Thus, project managers should empha-
size contract governance and quality management jointly in
inter-organizational projects.
7.3. Limitations and future directions

Although this study provided valuable insights, it still has
several limitations. Firstly, the sample was limited through its
single country context and targeted at single industry. Future
studies might extend our study to other contexts, in order to
test the generalizability and robustness of the findings.
Secondly, the questionnaires were responded by single
respondent. Although the common method bias was not a
serious concern in the study, the potential for this bias
resulting from the use of monadic data is not completely
eliminated. In order to fully understand quality management
in a project, dyadic perspective data are more appropriate.
Thirdly, we measured project performance by cost, quality,
time and customer's satisfaction. Some scholars have pro-
posed that other aspects of performance should be included
(Shenhar et al., 2001; Turner and Zolin, 2012), such as market
performance and relational performance (Turner and Zolin,
2012; Sariola and Martinsuo, 2016). Further work can use
broader measurement in order to reflect project performance
more comprehensively.

Our research examined the contextual factors in inter-
organizational quality management practices by regarding
governance mechanisms as contextual factors. Future re-
search can make several extensions. First, other contextual
factors could be considered because inter-organizational
contextual factors. Communication can promote the consis-
tency of different participants (Aros and Gibbons, 2018)
while conflict inhibits cooperation (Wu et al., 2017).
Communication and conflict may also moderate the relation-
ship between quality management practices and inter-
organizational performance. Second, the effect of quality
management practices is context-dependent (Zhang et al.,
2012). Thus, different contextual factors of quality manage-
ment practices could be further studied under other contexts
beyond inter-organizational projects. Third, because of the
differences in the moderating effect of contract governance
and trust, more nuanced research should be conducted to raise
the level of understanding of the moderating effect of
governance mechanisms as applied to quality management
practices.
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Appendix A. List of items

Quality management practices.
Construct
 Items
 Loading
Top
 management support
 TOP1

Top
 management actively participates in quality

improvement activities.

0.839
TOP2
 Top management encourages participants to
take part in quality improvement activities.
0.846
TOP3
 Top management takes active responsibility
for the quality.
0.803
TOP4
 Top management makes strategies and goals
for quality.
0.812
TOP5
 Top
 management discusses quality issues during
meetings.
0.782
Participant
 involvement
 PI1

Participants actively participate in quality
improvement activities.
0.803
PI2
 Participants have problem-solving skills.
 0.836

PI3
 Participants have teamwork abilities.
 0.729
PI4
 Participants understand the norms and
standards of quality.
0.768
Customer
focus
CF1
 This project can realize the demand of the
customer.
0.814
CF2
 This project always considers improving
customer satisfaction.
0.856
CF3
 This project always keeps close contact with
the customers.
0.819
Quality
training
QT1
 This project provides quality training for
participants.
0.891
QT2
 This project provides quality training for
management.
0.862
QT3
 This project provides quality training for
suppliers.
0.776
Process
 management
 PM1

This
 project has a standard, written working

process, and construction steps.

0.812
PM2
 This project routinely carries out tests of
various detection including materials,
construction process, and the completed
parts.
0.781
PM3
 This project has continuous control and
improvement for the key link in the process
of construction.
0.790
PM4
 The quality activities of this project can solve
problems effectively.
0.842
PM5
 The participants of this project can obtain
information on time, cost, and quality
conveniently.
0.814
PM6
 The
 project quality diary is updated frequently.
 0.693

Quality
strategy
planning
QSP1
 Quality strategy planning of this project is
based on the requirements of the clients.
0.838
QSP2
 Quality strategy planning of this project is
based on corporate ability
0.805
QSP3
 This project also has a clear and formal
written quality target.
0.743
Contract
governance
CG1
 Our relationship with the other participants is
governed primarily by written contracts.
0.763
CG2
 The contract has detailed the obligations and
rights of every participant.
0.678
CG3
 The contract has a clear statement of the
time, place, and the way of project
fulfillment.
0.741
CG4
 0.740
(continued)
Construct
 Items
 Loading
The contract has specified the major
principles or guidelines for handling
unanticipated contingencies as they arise.
CG5
 The contract has provided alternative
solutions for responding to various
contingencies that are likely to arise.
0.795
CG6
 The contract has allowed us to respond
quickly to match evolving client
requirements.
0.794
CG7
 We have a clear expression of the default
definitions and formulas.
0.676
CG8
 The contract has a detailed description of the
conditions under which termination may
occur.
0.721
Trust
 TR1
 We are certain that the other participants
have the ability to perform their tasks.
0.819
TR2
 We are certain that the other participants
have the ability to meet technical and
management requirements.
0.814
TR3
 We believe that the project participants trust
each other's working ability.
0.841
TR4
 We believe that all participants involved in
the project will comply with the contract.
0.849
TR5
 We believe that each other's commitment is
reliable.
0.865
TR6
 We believe that the project participants are
upright and honest.
0.846
Project
 performance
 PP1

The
 project results, or deliverables, are in line

with the client objectives.

0.899
PP2
 The project is within the budget.
 0.955

PP3
 This project is on schedule.
 0.884

PP4
 The construction and deliverables quality

accord with the standard.

0.938
PP5
 The project passed the quality inspection.
 0.634

PP6
 The
 participants of this project maintain good

cooperation.

0.950
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