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Abstract: This research examines the role and nature of the influential relationship between trust and project success in construction projects
by using structural equation modeling (SEM) and a large-scale questionnaire survey. Such a relationship is investigated based on three key
components: six antecedents of trust as independent variables (reputation, competence, integrity, communication, reciprocity, and contract),
two types of trust as mediating variables (calculative and relative trust), and project success as a dependent variable. The results differentiate
and compare the perceptions of trust for both owners and contractors in terms of their priority for antecedents of trust, the influential mecha-
nism that connects trust with project success, and the numerical relationship between calculative trust and relational trust. For both parties,
relational trust generates a higher impact on project success than calculative trust, but contractors perceived the relationship between relational
trust and calculative trust as being linear while owners believed such a relationship is a quadratic function. This research provides new
evidence to support the development of trust theory in the construction industry, and it can also help construction practitioners and policy-
makers to better understand the development and management of trust in the construction industry. DOI: 10.1061/(ASCE)ME.1943-5479
.0000469. © 2016 American Society of Civil Engineers.
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Introduction

Trust—a belief that someone is reliable and honest—is a prominent
factor in determining the success of a project (Egan 1998; Latham
1994; Wong et al. 2005). Past studies have shown that trust can
reduce transaction costs (Cummings and Bromiley 1996; Handy
1995; Williamson 1993), minimize monitoring and controlling ef-
forts and an organization’s operating costs (Chiles and McMackin
1996; Creed and Miles 1996; Cummings and Bromiley 1996; Uzzi
1997), lower opportunism (Williamson 1975), and boost collabo-
ration efficiency (Gulati 1995; Mayer et al. 1995; McAllister 1995;
Smith et al. 1995). In construction projects, trust can reduce con-
frontations among project participants, form good relationships,
cultivate better contract negotiation (Zaghloul and Hartman 2003),
and improve working efficiency for the project (Gulati 1995;
Kadefors 2004; Karlsen 2008; McDermott et al. 2004, 2005;
Rousseau et al. 1998). Lack of trust, on the other hand, may lead
to adverse effects or even project failure.

Despite the impact that trust has on a project, the existing re-
search on project management has paid relatively little attention
to the concept of trust rather than traditional project management
topics such as cost, schedule, and quality management (Jaafari
2003). For example, the project management body of knowledge
(PMBOK), the most widely used guideline in project management,
has rarely investigated trust and its impact on project success.

Several past studies have developed the concept, causes, and effects
of trust in construction projects (Khalfan et al. 2007), such as “Trust
in the construction project,” (McDermott et al. 2005) supported by
the Engineering and Physical Sciences Research Council (EPSRC)
in the United Kingdom. However, limited research has focused on
the empirical examination of the effect of trust on project success in
different roles, especially to compare between the perspectives of
owners and contractors.

This study aims to use the empirical research method—
specifically, structural equation modeling (SEM)—to investigate
the relationship between trust and project success for both owners
and contractors. The results can provide a quantitative development
pattern for establishing a reliable trust to achieve project success
and also offer differing strategies for different construction parties
to enhance trust in construction projects.

This research is presented as follows. The next section reviews
the development of trust theory, various trust theory schools, and
trust in the construction industry. The following section establishes
the SEM framework to capture the impact of trust on project success
and introduces the hypotheses on measurement and the assumptions
of the SEM model. Then, the survey design, data collection, and
the pilot test have been presented to support the formation of the
SEMmodel, followed by the report of the calculation process, model
validation and revision, and the final results of the SEMmodel. The
last two sections discuss key findings from the results, summarize
the study, and provide recommendations for future research.

Literature Review

Research History

The research on trust was initiated from social psychology in the
1950s. The American psychologist Deutsch started research on
interpersonal trust (Deutsch 1958), followed by Hovland and Weiss
(1951) and Hovland et al. (1953), who studied source credibility.
Based on these early studies, Rousseau et al. (1998) proposed a
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formal definition of trust as follows: “Trust is a psychological state
comprising the intention to accept vulnerability based upon posi-
tive expectations of the intentions or behavior of another.”

In addition to psychologists, a variety of scholars have also ex-
amined trust in different disciplines. Social scientists normally put
trust in a multiperspective context and investigate how trust is im-
pacted by different dimensions, such as social history, culture, and
institutions (Fukuyama 1995; Quddus et al. 2000). Economists
have used trust in game theory development (Coleman 1988;
Herold 2010; Williamson 1993). In this research, trust is interpreted
as a comprehensive inclusion of the above concepts applied in the
construction industry, and it represents assured reliance on the char-
acter, ability, strength, and integrity of a construction participant. It
consists of the personal psychological state, cross-organizational
recognition, and institutional consideration.

Types of Trust

Trust can be categorized into different types. For instance, it can be
grouped based on different strength and intensity scales (Barney
and Hansen 1994), on organizational perspectives (Lau and
Rowlinson 2009), or on development stages (Shapiro et al.
1992). Although there is no universal method for categorizing trust
types, increasingly scholars have categorized trust by its content

(Lewis and Weigert 1985; Rousseau et al. 1998; Williamson
1993). The comparison of different types of trust is summarized
in Table 1. Interestingly, all grouping methods can be universally
aligned with the classification developed by Rousseau et al. (1998),
which described trust as calculative trust, relational trust, and in-
stitutional trust. This research endorses this classification method
and defines each of the trust components as follows. Calculative
trust is decided based on the logical reason or the fact; relational
trust is based on individual feelings, senses, and relationships; and
institutional trust is established by organizational regulations,
norms, and cultures at the organizational level rather than at the
individual level (Rousseau et al. 1998).

Trust in the Construction Industry

Existing research has explored antecedent factors of trust for con-
struction stakeholders. Hartman (2000) explained why people trust
and proposed three kinds of trust, including competence trust, eth-
ical trust, and emotional trust. Cheung et al. (2014) identified five
antecedents of trust, which consist of commitment, risk-taking,
knowledge, honesty, and benevolence. Karlsen (2008) described
essential factors for building trust in a project-stakeholder relation-
ship, which include reliable behavior, communication skills, sincer-
ity, showing commitment, benevolence and competence, showing

Table 1. Definition of Different Types of Trust

Scholars Types and definitions of trust

Rousseau et al. (1998) • Calculative trust is based on rational choice, emerges when the trustor perceives that the trustee intends to perform an action
that is beneficial

• Relational trust derives from repeated interaction over time between trustor and trustee, it is based on emotion and
relationship

• Institutional trust is a control manifested in laws and reputational sanctions, acts as a deterrent from opportunism

Williamson (1993) • Calculative trustmeans that the probability that we perform an action that is beneficial or at least not detrimental to us is high
enough for us to consider engaging in some form of cooperation with him

• Personal trust as a passion warranted for very special personal relations that would be degraded if a calculative orientation
were permitted

• Institutional trust refers to the social and organizational context within which contracts are embedded

Shapiro et al. (1992) • Knowledge-based trust occurs when we predict, specifically, that another will behave cooperatively
• Identification-based trust assumes that one party has fully internalized the other’s preference. Based on social psychology,
people in the same group tend to behave in a more trustworthy manner toward each other than toward others not in the group

•Deterrence-based trust emphasizes utiliarism considerations that enable one party to believe that another will be trustworthy,
because the costly sanctions in place for breach of trust exceeds any potential benefits from opportunistic behavior

Lewis and Weigert (1985) • Cognition-based trust is motivated primarily by good rational reasons
• Affect-based trust is motivated primarily by strong positive affect for the object of trust

Lewicki and Bunker (1994) • Calculus-based trust is founded on consistency and on deterrence ensuring the other’s consistency through costs of
inconsistency

• Knowledge-based trust relies on information, it is grounded in the other’s predictability
• Identification-based trust is based on identification, that is, a full internalization of the other’s desires and intentions

Sako (1992) • Contractual-based trust arises from the explicit written or oral agreements that a party will stick to the contracts or initial
understanding

• Competence-based trust is based on the expectation that a party will perform its role competently.
• Goodwill-based trust is a less self-interested, nonegotistic form of trust, there are no explicit promises that are expected to be
fulfilled, nor fixed professional standards to be reached

Hartman (2000) • Competence trust is based on the perception of others’ ability to perform the required work
• Intuitive trust, also referred to as emotional trust, is founded upon the party’s prejudice, biases, or other personal feelings
toward the counterparts

• Integrity trust, also referred to as ethical trust, is based on the perception of others’ willingness to protect the interests of their
counterparts over the construction project

Cheung et al. (2014) • Cognition-based trust is grounded in reliability and dependability, as well as competence
• Affect-based trust manifests as reciprocal interpersonal care, concern, and emotional bonds
• System-based trust emphasizes trust on the integrity of system rather than trust in a particular person
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and acting with integrity, working toward reaching project mile-
stones, and establishing common goals. Khalfan et al. (2007) stated
that past experience, problem resolving, shared goals, reciprocity,
and reasonable behavior are keys to building trust for construction
relationships. Wong et al. (2000) and Shaw (1997) proposed
three antecedents of trust—accomplished results, integrity between
words and behavior, and the showing of care—and validated
them using Singapore public construction projects. Wood and
McDermott (1999) stated that goodwill, commitment, and sacrific-
ing behavior are vital in building and maintaining a trust relation-
ship. They also referred five antecedents of trust in the UK
construction industry as sacrificing behavior, problem solving, rep-
utation, interaction between business and social relationships, and
long-term relationships. Among them, the reputation was consid-
ered the most significant influence (Gambetta 1988). McDermott
et al. (2005) listed five characteristics of a trusting relationship
in construction projects: competence/reputation/reliability, prom-
ise-keeping, confidence, communication, and reciprocity.

Previous scholars have also discussed the relationships, influen-
tial mechanisms, and consequences of trust for trustors who grant
the trust and trustees who receive the trust. Wood and McDermott
(1999) proposed that a trustor typically has a strong dependence on
a trustee to achieve certain outcomes that the trustor needs. Khalfan
et al. (2007) pointed out that the process of trust building comprises
three components: communication, behavior, and outcome. Trust
occurs when the information is reliable in communication; trust in-
creases when people keep their promises; and trust is in danger
when the outcome does not meet expectations. Lau and Rowlinson
(2009) analyzed trust in the context of real construction projects
and found out that a climate of trust on a project can reduce
contractual disputes, save project time and cost, and improve con-
struction quality. In addition, trust can cultivate a harmonious envi-
ronment in which all project participants can easily collaborate and
form committees to carry out their responsibilities.

In addition, prior research has studied the roles and effects of
trust in the construction organizations and the influence of trust
on intraorganizational relationship (Buvik and Rolfsen 2015;
Cheung et al. 2013; Chow et al. 2012; Ke et al. 2015; Khalfan et al.
2007; Meng 2012; Wong and Cheung 2004, 2005; Wong et al.
2008). For instance, Wong et al. (2000) studied the intraorganiza-
tional trust within an individual organization from the public agen-
cies in Singapore’s construction industry. Yean Yng Ling and Bao
Tram Tran (2012) studied various approaches to promote trust in
the construction project teams in Vietnam.

Several studies elected to focus the trust on the owner’s perspec-
tive (Cheng and Li 2004). For instance, Badenfelt (2010) found that
owners may better leverage the effective control strategies and gain
more trust from contractors. Most of these studies used one or two
events, such as project bidding, to indirectly contextualize the trust,
but they did not provide the holistic view of the owner’s perspective
on trust. On the contrary, a few studies investigated the trust from
the contractor’s perspective by using indirect measures (Wong et al.
2005), such as from the constructor’s decision-making process
(Lowe and Parvar 2004).

So far, several studies have discussed the trust from both own-
ers’ and contractors’ perspectives. For instance, Pinto et al. (2009)
qualitatively described the understanding of both parties on the
trust relationship. Bresnen and Marshall (2000) used a case study
in the United Kingdom to illustrate the trust-based partnership and
its collaboration. Anvuur and Kumaraswamy (2007) introduced the
importance of trust between the construction and client in the long-
term partnering and alliancing relationship.

However, in spite of the above-mentioned research, previous
studies have done little to empirically compare the different

perspectives between owners and contractors when linking trust
and project success. To fill this gap, this research aims to use a
large-scale survey to empirically investigate the above relationship
using a quantitative SEMmodel. Because of the different perspectives
of trustors and trustees, two different models—an owners’model and
a contractors’model—are presented separately for construction proj-
ects. The model establishment is presented in the next section.

Model Establishment

Model Framework

This study examines the relationship between trust and project suc-
cess in three parts: the antecedents of trust, the classification of
trust, and project success. The antecedent of trust is the sources
of trust, which include the characteristics of trustees, the character-
istics of trustors, and the characteristics of the relationship between
the trustees and trustors. After reviewing the past literature of trust
in the construction industry, the antecedents of trust can be catego-
rized into three aspects: the characteristic of trustees, the character-
istic of the relationship between trustors and trustees, and the
characteristic of trustors. However, the characteristic of trustors
is typically not considered in the antecedent analysis of trust
(Mayer et al. 1995). So this study followed the conclusion of
the previous research and defined the research scope accordingly.
A summary of other antecedents of trust is shown in Table 2.

As shown, there are various interpretations and categories for
the antecedent of trust, and therefore, it is difficult to operationalize
each of these antecedents in the empirical test. Construction pro-
fessionals and experts were interviewed to select the most impor-
tant antecedents (see interview details in the section titled
“Questionnaire Design”). After interviewing and discussion, three
characteristics of trustees were selected: reputation (Wood and
McDermott 1999), competence (Karlsen et al. 2008; Wood and
McDermott 1999), and integrity (Wong et al. 2000). Similarly,
three characteristics of the relationship were chosen, and they con-
sisted of communication (Karlsen 2008; Wood et al. 2002), reci-
procity (Khalfan et al. 2007; Wood and McDermott 1999), and
the contract (Jannadia et al. 2000; Thompson et al. 1998).

The trust classification follows the method proposed by
Rousseau et al. (1998), which includes three elements—calculative
trust, relational trust, and institutional trust. It should be mentioned
that since this research primarily focuses on the Chinese construc-
tion industry, construction organizations have been previously re-
ported to have little institutional trust (Child and Möllering 2003;
Peng 1999). One key reason is that Guanxi (relationship) roots
deeply in China’s society and culture. Such a fundamental impact
is argued as a barrier to hinder the establishment of institutional
trust in China (Redding 1990; Whitley 1991). In addition, based
on the authors’ past experiences and observations, institutional ef-
forts (i.e., legal actions) were rarely used in the construction proj-
ects rather than noninstitutional efforts, such as competence and
reputation, to reach or execute a project contract in China. As a
result, the institutional trust is ignored in the research design pro-
cess, and only two types of trust—calculative and relational trust—
are considered in this research. The full impact of trust on project
success will be elaborated in the next section.

Hypotheses

Antecedents of Trust
This research identifies six antecedents of trust and assumes their
hypothetical relationships with both calculative trust and relational
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trust as follows. Reputation, competence, and integrity belong to an
individual’s characteristics, while communication, reciprocity, and
the contract are mutual characteristics between the two parties.
1. Reputation and trust

Reputation is defined as the impression a person makes on
others because of his or her characteristics and trade behavior
(Massa and Simonov 2003). Briefly, reputation is a public
comment on a person, and it can inspire trust in the beginning
of a project. Chiles and McMackin (1996) described trust as a
signal to other actors—both those who have interacted with the
party in the past and those who have not—of a party’s trust-
worthiness based on its prior history of trustworthy behavior.
For trustees, trust is an asset formed by long-term investment,
and it is believed that it is not easily destroyed (Wood et al.
2002). Therefore, it is reasonable to assume that the reputation
will contribute to both calculative and relational trust. Mean-
while, Wilson (1995) held that reputation is a positive attribute
of an entity. The better the reputation, the more trust will be
established for the entity. This positive correlation is testified
to in many past studies (Achrol 1997; Bennett and Gabriel
2001; Hatch and Schultz 1997; Moorman et al. 1992; Wilson
1995) and is based on these studies, with the hypotheses on the
relationship between reputation and trust being as follows:

H1a: The better the reputation a trustee has, the more
calculative trust the trustee will receive from a trustor.

H2b: The better the reputation a trustee has, the more
relational trust the trustee will receive from a trustor.

2. Competence and trust
Competence is the trustee’s skill or influence in one field or

the probability of completing projects (Mayer et al. 1995).
Sako (1992) proposed a competence-based trust for organiza-
tions, and many other scholars believe that competence is a
key antecedent of trust (Booth 1998; Butler and Gill 1995;
Cook and Wall 1980). Competence in the construction indus-
try is commonly judged based on completion of a given
project specified by a client (Wong et al. 2005). Generally,
the stronger the competence, the higher the probability that
an actor can complete its work. Wood et al. (2002) considered
that competence means making the other party satisfied with a
piece of work or creating added value for the other party in a
construction project. If a party does not have the ability to ac-
complish the work, the other party will not establish a trusting
relationship. For the relationship between a client and a

contractor, the client relies on the contractor to complete
construction projects, and the contractor relies on the client
to provide income. Such an interdependent relationship is
the precondition of trust, in which one party must present cer-
tain competence that can be counted upon by another party.
Therefore, the next hypotheses can be stated as follows:

H2a: The more competence a trustee has, the more calcu-
lative trust the trustee will receive from a trustor.

H2b: The more competence a trustee has, the more rela-
tional trust the trustee will receive from a trustor.

3. Integrity and trust
Integrity is a critical factor for establishing trust among

project stakeholders in construction projects (Karlsen 2008).
Integrity in construction projects refers to keeping one’s prom-
ise and being consistent between one’s words and actions.
Wood et al. (2002) found that integrity is a key characteristic
for trustees because if a trustee does not fulfill its promise, trust
is difficult to establish between the two parties. In construction
projects, when the promise cannot be achieved, it could bring
damages to the construction project as well, such as schedule
delays or cost overruns. Wong et al. (2000) validated this argu-
ment by using public infrastructure projects in Singapore.
Therefore, it can be assumed that integrity contributes to both
calculative and relational trust, as stated in the following pro-
posed hypotheses:

H3a: The more integrity a trustee has, the more calculative
trust the trustee will receive from a trustor.

H3b: The more integrity a trustee has, the more relational
trust the trustee will receive from a trustor.

4. Communication and trust
Communication is another important factor for building

trust (Karlsen et al. 2008; Khalfan et al. 2007; Wood et al.
2002). Karlsen (2008) stated that project communication skills
play an important role in stakeholders’ trust. Good communi-
cation delivers accurate and timely information, so the two
parties can understand each other’s requirements, and it pro-
motes trust building. Wood et al. (2002) found that commu-
nication is a tool that can be used to create confidence
between the parties involved in a project, so it is essential
to keep the channels of communication open and working
smoothly. If one party lies, trust quickly disappears and cannot
be recovered. However, research has found that poor commu-
nication also leads to the breakdown of all four major issues of

Table 2. Antecedent of Trust in the Construction Intraorganizations

Types Antecedents of trust References

The characteristic of trustees Commitment, risk-taking, knowledge, honesty, and
benevolence

Cheung et al. (2014)

Results, integrity, and concern Wong et al. (2000)
Reliable behavior, communication skills, sincerity, showing
commitment, benevolence and competence, showing and
acting with integrity, working toward reaching project
milestones

Karlsen (2008)

Accomplished results, integrity between words and behavior,
and the showing of care

Shaw (1997), Wong et al. (2000)

Goodwill, commitment, and sacrificing behavior Wood and McDermott (1999)
Sacrificing behavior, problem solving, reputation Wood and McDermott (1999)

The characteristic of the
relationship between trustors
and trustees

Communication Karlsen (2008), Wood et al. (2002)
Communication and long-term relationship Wood and McDermott (1999)
Establishing common goals Karlsen (2008)
Past experience, problem resolving, shared goals, reciprocity Khalfan et al. (2007), Wood and McDermott (1999)
The contract Jannadia et al. (2000), Thompson et al. (1998)

Note: Italicized words were final selected antecedents of trust in the questionnaire.

© ASCE 04016022-4 J. Manage. Eng.

 J. Manage. Eng., 04016022 

D
ow

nl
oa

de
d 

fr
om

 a
sc

el
ib

ra
ry

.o
rg

 b
y 

U
ni

ve
rs

ity
 O

f 
B

ri
tis

h 
C

ol
um

bi
a 

on
 0

6/
26

/1
6.

 C
op

yr
ig

ht
 A

SC
E

. F
or

 p
er

so
na

l u
se

 o
nl

y;
 a

ll 
ri

gh
ts

 r
es

er
ve

d.



trust—circumstances beyond control, understanding that mis-
takes can happen, fair representation, and fixing problems
(Khalfan et al. 2007). It is therefore proposed that communi-
cation can promote both calculative trust and relational trust,
as stated in the following hypotheses:

H4a: The better the communication, the more calculative
trust a trustee will receive from a trustor.

H4b: The better the communication, the more relational
trust a trustee will receive from a trustor.

5. Reciprocity and trust
Reciprocity is when one party has made sacrifices and the

other responds after judgment (Malhotra 2004). One party will
typically consider reciprocity before trusting the other party,
and numerous researchers have shown that organizations
and individuals are inclined to trust organizations or persons
with high reciprocity (Andreoni 1995; Gneezy et al. 2000;
Pruitt and Kimmel 1977; Snijders and Keren 1999).

Reciprocity is extremely important for the relationship be-
tween the owner and the contractor because there are many
uncertainties in construction projects, and both parties need
to consider each other’s interests in facing these uncertainties.
For example, when the contractor is in financial difficulty, the
owner would like to provide financial support. In return, the
contractor may speed up the construction process for future
projects. Also, all of these actions are reciprocal. One party
will not always sacrifice its interests unless the other party be-
haves in a reciprocal way. If the other party will not do so, the
trust will decrease. In construction projects, the two parties
equally use each other’s advantages to satisfy their own inter-
ests (Wood et al. 2002), and thus reciprocity relates to both
relational and calculative trust, as stated in the following
hypothesis:

H5a: The more reciprocity there is, the more calculative
trust a trustee will receive from a trustor.

H5b: The more reciprocity there is, the more relational trust
a trustee will receive from a trustor.

6. Contract and trust
The contract has complex effects on trust. On one side, a

complete contract is beneficial to building calculative trust.
Sako (1992) stated that contractual trust—i.e., expectations
that a promise made will be kept—is necessary for the smooth
working of any working relationship. Detailed items of the
contract can prearrange treatments when problems arise,
and this can reduce risks.

On the other side, however, some scholars have argued that
in a complete contract where responsibility and risk are clearly
stated, such a contract may decrease the probability of mutual
sharing and eventually does harm to relational trust. Herold
(2010) pointed out that a complete contract, including explicit
penalty and incentive clauses, is an expression of distrust.
Zaghloul and Hartman (2003) also argued that that contract
is the cost of mistrust. Lyons and Mehta (1997) held a similar
view and thought that a contract with detailed terms is harmful
to goodwill and trust production for three reasons. First, too
many terms may narrow understanding of the contract, which
may violate the original intention. Second, fixed terms may
decrease reciprocal behaviors by both parties when uncertain-
ties arise. Third, a complete contract that considers failure
situations may produce mistrust. Overall, the contract has
complex influences on the two types of trust. A complete con-
tract is assumed to be positively related to calculative trust and
negatively related to relational trust, as stated in the hypoth-
eses below.

H6a: The more complete a contract is, the more calculative
trust a trustee will receive from a trustor.

H6b: The more complete a contract is, the less relational
trust a trustee will receive from a trustor.

Calculative Trust and Relational Trust
Trust development has three stages (Lewicki and Bunker 1994). In
the early stage of trust, there is high calculative trust and low rela-
tional trust because both parties are unfamiliar with each other.
Their collaboration can only be based on the calculative benefits
from the other party. In the middle stage, when both the commu-
nication and understanding of the parties increase, more relational
trust will be established. Finally, in the late stage, relational trust
will become more important than calculative trust.

This trend is quite similar to that in construction projects. In the
early stage of a construction project, the owner and the contractor
are often unfamiliar with each other, so calculative trust becomes
the primary type of trust. Both parties scrutinize their interests
and risks and consider whether the other party has the ability to
complete the terms of the contract. Along with the progress of
the project and constant communication, both sides establish close
working and personal relationships with each other. The greater
relational trust will then emerge, and at that time, one party
may make a compromised action when dealing with the other’s
difficulties based on mutual understanding and reliance accumu-
lated previously. Based on this argument, the hypothesis for the
relationship between calculative trust and relational trust is stated
as follows:

H7: The more calculative trust there is, the more relational trust
there will be.

Trust and Project Success
Many factors may influence the project success so currently no
consensus exists about the criteria of project success. Project suc-
cess is traditionally measured by factors such as time, cost, and
quality (Papke-Shields et al. 2010). These criteria are often named
as an iron triangle (Meredith and Mantel 2011; Pinto and Slevin
1987). In the last decades, scholars suggested adding additional di-
mensions to measure the project’s success. For instance, Yang et al.
(2012) incorporated safety and project profit to evaluate project
success. Shenhar et al. (2001) argued that projects are strategic so
project success should be assessed according to short-term and
long-term project objectives, including efficiency to meet schedule
and budget goals, impact on customers’ benefits and needs, busi-
ness success in commercial value and market share, and the prepa-
ration for the future in creating new technological and operational
infrastructure and market opportunities. Additionally, project suc-
cess may also be interpreted as a subjective term and vary largely
depending on the context and the perspectives of stakeholders,
such as clients, contractors, and consultants (Iyer and Jha 2006).
Researchers, such as Chou and Ngo (2014) and Dvir et al.
(2006), have recommended using stakeholder satisfaction to mea-
sure project success. After reviewing all the above studies, this
study selected nine dimensions to measure the success of a project.
They are listed in the last row of Table 3.

In reviewing of literature, both types of trust are critical to
project success. Wong and Cheung (2005) showed a positive rela-
tionship between trust and project success, but their conclusion did
not separate the differences among types of trust. Calculative trust
is based on human rationality and considers how the other’s behav-
ior will benefit one’s own interests. Relational trust is the result of
the goodness of working together—i.e., interpersonal relationships
—which make the project progress more smoothly. Relational trust
can promote cooperation between two parties, improve the project
team’s coordination, and help in the development of shared goals to
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Table 3. Measurement for the Antecedents of Trust, Types of Trust, and Project Success

Variables Measurement and notation used in the model Referred sources

The reputation of the
trustee (REP)

The other party has a reputation for being honest (REP1) Doney and Cannon (1997)
The other party is known to be caring for other’s interests (REP2)
The other party is acknowledged by most cooperative companies (REP3)
The other party is considered as fair in the industry (REP4) Interview

The trustee’s (the
contractor)
competence (C-COM)

The contractor has similar project experience (C-COM1) Cheng and Li (2004), Hatush and Skitmore (1997,
1998), Mahdi et al. (2002), Palaneeswaran and
Kumaraswamy (2000), Singh and Tiong (2005,
2006)

The contractor’s financial status is stable (C-COM2)
The contractor’s human resource is abundant (C-COM3)
The contractor has good management and technology ability (C-COM4)
The contractor has good safety and health records (C-COM5)

The trustee’s (the
owner) competence
(O-COM)

The owner’s financial status is stable (O-COM1) Interview; Lim and Ling (2002), Lowe and Parvar
(2004), Soetanto and Proverbs (2002)

The owner can quickly complete payment (O-COM2) Lowe and Parvar (2004)
The owner has strong ability in scope management(O-COM3) Lim and Ling (2002)
The owner has similar experience (O-COM4) Lowe and Parvar (2004)
The owner has strong onsite coordination ability (O-COM5)

The integrity of trustee
(WOR)

The other party can fulfill its promise under normal conditions (WOR1) Interview
The other party acts in accordance with the standards of morality, and its
behavior is predictable (WOR2)
The other party can keep the promise even without supervision (WOR3);
When an accident occurs, the other party can inform us immediately and act
accordingly (WOR4)
The other party behaves unpredictably and inconsistently with the words (R*)
(WOR5)

Communication
(COM)

Two parties communicate with high frequency and good effect (COM1); Wong and Cheung (2005)
Two parties communicate openly and frankly (COM2)
Two parties efficiently and adequately share the information (COM3) Swan et al. (2002)
Two parties communicate in a timely manner (COM4) Lin (2002)
The information in communication is accurate (COM5)
The other party will hide information for us for their own interest (R*)(COM6) Interview
Conflicts can be resolved in communication (COM7)

Reciprocity (REC) When dealing with uncertainty, one party will consider other party’s interest
(REC1)

Interview

One party would provide help when the other party faces problem (REC2)
One party would return the interest to the other party who provide the help
(REC3)
When one party sacrifices for the project, the other party will also make similar
sacrifices. (REC4)

Contract (CON) The contract is determined before the beginning of the project (CON1) Interview; Bonet et al. (2001)
The contract brings confidence for both parties (CON2)
There still exist inexplicit terms in the contract (R*) (CON3) Pinto et al. (2009)
All contractual item are fair (CON4)

Calculative trust
(CAL)

I assure that the other party has the ability to effectively perform the work
(CAL1)

Pinto et al. (2009)

I believe that the project engineers and technical professionals are competent
(CAL2)
Given the previous track records of other party, I see no reason to doubt their
competence and preparation for this project (CAL3)
I assure that the contract is complete (CAL4) Handfield and Bechtel (2002)
We believe that the other party will abide by the contract (CAL5) Zaheer et al. (1998)
We believe that the other party’s cost for breaching contract is high (CAL6) Yang (2006)

Relational trust (REL) We believe the other party will keep the promise during the project execution
(REL1)

McAllister (1995)

We believe the other party will follow the standard of moral during the project
execution (REL2)
We believe the other party is trustful (REL3)
We believe the other party is fair (REL4)
We believe the other party will care about our interests during the project
execution (REL5)
We believe the other party will not exploit us to maximize profits (REL6)
We believe the other party brings professionalism and dedication to the project
(REL7)
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achieve project success. Based on the above arguments, this study
assumes that both calculative and relational trust are positively re-
lated to project success, as described in the following hypotheses:

H8: The more calculative trust a trustee receives from a trustor,
the greater will be the probability of success of a project.

H9: The more relative trust a trustee receives from a trustor, the
greater will be the probability of success of a project.

Combined with the above discussion, a conceptual model has
been developed to articulate the relationship between trust and
project success (Fig. 1).

Measures

The measures for the above hypotheses and variables come from
two sources: a systematic literature review and field interviews of
construction professionals working in China. The interview process
and the respondents are further discussed in the next section, and
the final measures are shown in Table 3. There are 34 measures for
the antecedents of trust: six measures for calculative trust, seven
measures for relational trust, and ten measures for project success.
It is noteworthy that the measurement of competence is designed in
two versions—for owners and contractors, respectively, based on
their different capacities.

Questionnaire Design, Data Collection,
and Pilot Test

There are six steps in using SEM for empirical study: (1) question-
naire design, (2) pilot testing, (3) large-sample data collection,
(4) running of the model, (5) model validation and revision, and
(6) analysis of the final results. This section covers the first three
steps, and the following section covers the remaining steps.

Questionnaire Design

The questionnaire was designed in four parts: (1) antecedents of
trust for both parties, including reputation, competence, integrity
of the trustee, communication, reciprocity, and the contract; (2) cal-
culative trust and relational trust; (3) project success; and (4) basic
information on survey respondents, including their positions, expe-
rience, project information, and enterprise background. It should be
noted that from an owner’s perspective the questionnaire intends
to provide an understanding of how to trust a contractor; from a
contractor’s perspective, the questionnaire intends to provide an
understanding of how to trust an owner.

A rigorous process was used to design the questionnaire survey.
First, the existing literature was reviewed to draft preliminary ques-
tions, such as possible antecedents of trust and their links to project
success. Then, four experts were invited for an interview to evaluate
these questions and identified the ones they believed are the most
important in China’s context. Four experts were selected from
China’s construction industry, including two professors studying
construction project management for more than 20 years, and
two senior project directors from owners and contractors respec-
tively with years of construction management experiences. A
sample interview question was “what do you think are the most
important factors to form the trust for owners/for contractors/and
for the mutual relationship between owners and contractors?” After
discussion and consensus by all interviewees, a pilot questionnaire
was determined. Third, a pilot test was conducted, and the feedback
was used to modify the questionnaire. After modification, the ques-
tionnaire was ready to use in collecting large-scale samples. The
abridged version of a sample survey for contractors is provided
for reference in the Supplemental Data (Tables S1–S3), which
was distributed to and answered by owners.

Pilot Test

The pilot test aims to verify and to assist in revising the draft ques-
tionnaire. The pilot test was implemented in Shanghai, China, and
potential survey respondents were project managers who had work
experience as owners or contractors. A total of 82 questionnaires

Table 3. (Continued.)

Variables Measurement and notation used in the model Referred sources

Project success (SUC) This project progress follows schedule (SUC1) Pinto et al. (2009)
This project cost is within budget (SUC2)
The project deliverable meets client’s objectives (SUC3)
The project is performed as intended (SUC4)
The project can solve most problems encountered during the project execution
(SUC5)
The project process is satisfied (SUC6)
This project creates positive impacts on end users (SUC7)
The owner is satisfied with the project results (SUC8)
We are optimistic about the success of this project (SUC9)
We are likely to cooperate with the other party again in the future (SUC10) Interview

Note: R* = reverse terms or measures.

Reputation

Competence

Integrity

Communication

Reciprocity

Contract

Calculative trust

Relational trust

Project success
+

++
+

+

+

-

+
+

++

+
+

Independent variables Intermediate  variables Dependent variables

+

+

Antecedents of trust Types of trust
Key elements of 
project success

Fig. 1. Conceptual model for the relationship among antecedents of
trust, types of trust, and project success
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were sent to owners, and 50 were returned; 90 questionnaires were
sent to contractors, and 57 were returned. After checking the val-
idity of all returned questionnaires, 37 valid questionnaires from
owners and 35 valid questionnaires from contractors were col-
lected, for collection rates of 45% and 39%, respectively.

The pilot test was conducted in three steps. The first was to
purify the latent variables and delete the items with low reliability.
The indicators used were corrected-item total correlation (CITC)
and measured by Cronbach’s alpha (α) reliability index. The value
of α higher than 0.7 is regarded as good in reliability testing and
was used as a cut-off point in this study (Cronbach 1951; Hair et al.
2006; Nunnally 1978). The value of α can be repeatedly tested for
each item until the final selection where no redundant item exists.
CITC refers to a correlation of an item with the composite score of
all the items forming the same set. That the traditional cut-off point
of CITC is 0.5 can be used as another measure to ensure minimal
redundancy among selected items (Koufteros 1999; Lu et al. 2007).
Second, the study used Kaiser-Mayer-Olykin (KMO), which
should be greater than 0.6 (Kim and Mueller 1978), and the Bartlett
Test of Sphericity, of which the significance should be less than
0.05 (Hair et al. 2006), as criteria to check the suitability for factor
analysis. The third step was to run the factor analysis, and this study
used the value of factor load of greater than 0.7 as the criterion to
select eligible measures (Tinsley and Tinsley 1987). The results of
the three steps in the pilot test can identify both valid and invalid
measures. After rectifying all measures, the questionnaire is
prepared for large-scale sample collection.

Data Collection and Statistic Description

The survey was carried out in a systematic way between October
2008 and June 2009. The targeted respondents were drawn from
owners’ representatives, technical professionals, and managers
from contractors. The sample size was determined by (1) the ratio
of 5∶1 between sample size and number of measure items (around
50 items), (2) a reasonable attrition rate due to invalid responses
and so on, and (3) an approximate 50% response rate based on pre-
vious experiences. So a total of 1,210 questionnaires were decided
to be sent out, 600 for owners and 610 for contractors.

These questionnaires were sent out by the authors and local
construction-administrative bureaus to six major provinces (munici-
palities) in China, including Zhejiang, Jiangsu, Jiangxi, Shandong,
Hubei, and Shanghai, which is a municipality and considered
equally as a province. These provinces represented different levels
of economic status and construction development. In each prov-
ince, the questionnaires were sent with roughly equal distribution
among large, medium, and small companies. The collection results
were that 697 questionnaires were returned, including 342 from
owners and 355 from contractors. Due to the assistance and support
from these administrative authorities, the survey responses were
considered to be reliable and trustworthy.

After collection, all questionnaires results were carefully
examined to ensure validated responses by using the following
principles: (1) deleting responses that left many options empty;
(2) deleting responses that showed conflict in reverse wording
of questions, which were purposely designed in the survey; (3) de-
leting responses that selected the “not sure” option many times;
(4) deleting those that showed special shapes in answered papers;
and (5) deleting identical responses. After validating all responses,
298 valid questionnaires from owners and 290 from contractors
were finally accepted, for effective rates of 49.7% and 47.5%, re-
spectively, which meet the requirement for questionnaire surveys
(Hair 2010).

The data were also tested for normal distribution by using skew-
ness and kurtosis analysis. The results showed that the absolute
values of skewness and kurtosis were less than 1, so both of them
satisfied the normal distribution, which requires 3 for skewness and
10 for kurtosis (Kline 2011). In addition, unbiased tests, which con-
sist of nonresponse biased test and common method bias test, were
performed to ensure the data are qualified. Therefore, all collected
measures were in accordance with the normal distribution and were
suitable for further analysis.

After the above validation tests, a brief statistical analysis was
conducted to show basic information, such as the geographic
distribution, respondent’s positions, years of experience, company
sizes, and project scales. For instance, the respondents were propor-
tionally distributed in six provinces, including 26% in Shanghai,
25% in Zhejiang, 23% in Jiangsu, 16% in Shandong, 6% in Hubei,
and 4% in Jiangxi. In the owners’ sample, 49% of the respondents
are project managers, 37% are department managers, and 14% are
engineers. In the contractors’ sample, 56% of the respondents
are project managers, 36% are department managers, and 8% are
engineers.

Model Testing, Revision, and Results

SEM Model

This study aims to analyze multivariate relations that include inde-
pendent variables, mediators, and dependent variables. The SEM
has been justified as an appropriate tool to tackle with this multi-
variate analysis (Hair Jr et al. 1995) because it can estimate multiple
and interrelated dependence relationships, correct measurement er-
rors in the estimation process, and define a whole model explaining
the entire set of relationships (Hair et al. 2006). By explicitly ac-
counting for the measurement errors in the variables, the SEM can
produce an accurate representation of the overall results (Molenaar
et al. 2000). In the last decades, SEM has been used widely in con-
struction engineering management to investigate topics such as
construction safety (Zou and Sunindijo 2013), stakeholder relation-
ship (Cheng and Li 2002), project success (Tabish and Jha 2011),
and especially for trust (Wong and Cheung 2005).

SEM contains measurement equations and structural equations.
Measurement equations describe how to operationalize latent var-
iables into measurable indicators by conducting confirmative factor
analysis (CFA), which aims to test the reliability and justification of
factors. CFA examines individual factors, group factors, and factor
convergence. An individual factor is judged by its R square, which
is supposed to be greater than 0.5 (Bagozzi and Yi 1988); a group
factor is judged by the construct reliability, or named composite
reliability (CR), which should be greater than 0.6 (Bagozzi and
Yi 1988); the factor convergence is judged by the average variance
extracted (AVE), with a value greater than 0.7 (Nunnally 1978) and
a significance level of less than 0.05 (Fornell and Larcker 1981).

Structural equations describe and verify the relationships among
variables by examining the goodness of fit between a theoretical
model and actual collected data. The goodness of fit is evaluated
by many indicators, such as χ2=df, which is less than 3 (Medsker
et al. 1994); root mean square error of approximation (RMSEA),
which is less than 0.1 (Steiger 1990); and other goodness indexes,
which include a goodness-of-fit index (GFI) greater than 0.85, an
adjusted goodness-of-fit index (AGFI) greater than 0.85, an
incremental-fit index (IFI) greater than 0.85, and a comparative-
fit index (CFI) greater than 0.85 (Bollen 1989).

It is worth mentioning that the above rules are still in debate by
different scholars, so the SEM analysis should be understood and
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interpreted with a holistic view together with real situations instead
of as individual indicators. After setting all of the rules, the covari-
ance-based SEM calculation was carried out using Lisrel 8.50,
which is a professional software program designed for SEM
analysis.

Original Models, Verification Process, and Revised
Models

The calculation was implemented separately for owners and con-
tractors, and both sets of results are shown in Table 4. The model
fitness indicators show unsatisfactory results for the models of both
owners and contractors. Taking the owners’ results as an example,
although most path coefficients were significant, the value of GFI
and AGFI were 0.780 and 0.767, which were less than 0.8 and thus
require further improvement.

Revision of the Owner’s Model
The typical reasons for poor fitting of the theoretical models could
be that (1) the theoretical model may have missed certain key re-
lationships (or paths) among variables, which means that the sol-
ution is to add those potential paths; or (2) the theoretical model
may contain insignificant paths, which means that the solution
is to delete these paths. The study tried both possible solutions
as described below.

The first revised model was designed to explore and find pos-
sible new paths. In the original theoretical model, all paths departed
from the independent variables toward the mediating variables,
then to the dependent variables. The model does not consider
the direct effects of independent variables on the dependent vari-
ables. Given the possibility of having such relationships, six addi-
tional paths from independent variables directly to the dependent
variables were added to the original model in order to form the first
revised model.

The results of the first revised model are shown in Table 4,
and they reveal that all of the added paths are insignificant. This
indicates that the independent variables do not have direct effects

on the dependent variables, and so the 1st revised model is
abandoned.

The second solution was to find insignificant paths in the origi-
nal model. After review, the path from calculative trust to relational
trust (H7) was identified as insignificant (p value ¼ 0.832 > 0.05),
so the path was deleted. It can be interpreted that there is no linear
relationship between calculative trust and relational trust in the
owner’s model. So the second revised model was formed. The
new results, shown in Table 4, indicate that all paths are significant
and that the GFI was improved by 3.3%, from 0.780 to 0.807. The
second revised model was accepted as the final model to represent
the owner’s response.

Revision of the Contractor’s Model
A similar revision was applied to the contractors’ original model as
well. First, the additional paths were added between the indepen-
dent variables and the dependent variables based on the original
model, but the revised results showed that all of the added paths
were insignificant. In the second attempt, we reviewed all paths
in the original model and found that all paths were significant.
So, the original model satisfies all validation expectations and is
accepted as the final model to represent the contractor’s response.

Final Results

The final results for owners’ perceptions of trust and contractors’
perceptions are shown in Figs. 2 and 3, respectively. All anteced-
ents of trust have influence upon project success through the medi-
ating variables, which are calculative trust and relational trust. For
both results, all hypotheses are supported with high significance
levels and goodness-of-fit indexes, except for the relation between
the contract and relational trust (H6b). Unlike the null hypothesis,
which assumes that a complete contract will negatively impact rela-
tional trust, the actual results for both owners and contractors show
that they are positively related. This unexpected result will be fur-
ther discussed in the next section.

Table 4. Results of the Original Model, First Revised Model, and Second Revised Model

Relationship among variables Hypothesis

Original model First revised model Second revised model

Owner’s response Contractor’s response Owner’s response Owner’s response

Independent variables’ impact on
intermediate variables

H1a 0.254a 0.344a 0.253a 0.267a

H1b 0.358a 0.222a 0.357a 0.387a

H2a 0.360a 0.435a 0.356a 0.369a

H2b 0.308a 0.185a 0.301a 0.344a

H3a 0.419a 0.203a 0.420a 0.430a

H3b 0.494a 0.331a 0.497a 0.536a

H4a 0.383a 0.420a 0.383a 0.391a

H4b 0.511a 0.289a 0.512a 0.547a

H5a 0.417a 0.290a 0.418a 0.421a

H5b 0.251a 0.109a 0.252a 0.288a

H6a 0.412a 0.268a 0.413a 0.425a

H6b 0.368a 0.242a 0.370a 0.410a

Impacts of intermediate variables H7 0.077 0.403a 0.077 N/A
Intermediate variables’ impact on
dependent variables

H8 0.167a 0.267a 0.148a 0.168a

H9 0.537a 0.576a 0.558a 0.537a

Goodness of fit indexes Chi square 1.843 1.941 1.854 1.840
GFI 0.780 0.816 0.775 0.807
AGFI 0.767 0.788 0.753 0.781

RMSEA 0.068 0.052 0.071 0.053
NFI 0.827 0.909 0.736 0.873
IFI 0.863 0.954 0.843 0.909
CFI 0.851 0.954 0.841 0.909

aSignificance level is less than 0.05.
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Discussion

Different Perspectives between Owners and
Contractors

1. Antecedents of trust and types of trust
Owners and contractors show significant differences in de-

veloping trust for another party. For relational trust, owners
and contractors share similar results. The top concerns of both
parties are communication and integrity. For calculative trust
(Table 5), however, the two parties have different opinions.

Owners put foremost their concerns about a contractor’s integ-
rity (0.43, which indicates the coefficient of the path and is the
same for numeric notations hereinafter), project contract
(0.425), and mutual reciprocity (0.421), while contractors
are more concerned about the owner’s competence (0.435)
and communication (0.42).

The differences could be explained as follows. For owners,
due to the disadvantage of information availability, they can
only trust contractors by observing how they actually behave
in the working environment, whether they show integrity be-
tween their words and actions, and how they respond to the

Fig. 2. Final SEM model for the owner’s perception of the trust relationship
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other party’s sacrifices or rewards. This is similar to previous
studies, such as Pinto et al. (2009), in which integrity was
witnessed to influence mutual relationship and on project
success. Owners also rely on the written contract, which is
a law-enforced document, to help them establish trust. Con-
tractors, whose primary objective is to earn a profit, normally
develop trust based on the owners’ competence, such as their
financial capability and past payment history. Contractors also
care about the owner’s communication skills, such as provid-
ing clear project objectives, schedule delay policies, and
other requirements, echoing the similar conclusion of the path
“interpersonal relationship-communication-success” proposed
by (Diallo and Thuillier 2005).

2. Types of trust and project success

Establishing relational trust significantly contributes to a
project’s success for both owners (0.537) and contractors
(0.576). One reason is that project success is largely based
on bilateral satisfaction with completed jobs and possible
opportunities for future cooperation.

Developing calculative trust, however, shows a largely
varying impact for owners and contractors to achieve a proj-
ect’s success. Contractors’ responses with regard to calculative
trust (0.499) are three times higher than owners’ responses
(0.168). This indicates that the contractors are more likely
to use calculative trust than owners and to believe that this will
help produce project success. A possible reason could be that
contractors make profits from the services they provided, in
which they have advantages of information for knowing the

Fig. 3. Final SEM model for the contractor’s perception of the trust relationship
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actual status and condition of a project than owners do. For
instance, they know exactly about subsurface investigate re-
sults of a project and all required resources to complete its
foundation. This information advantage enables contractors
to develop a profitable quote and negotiation plans to owners.
If these plans were implemented, contractors can realize their
profits and strengthen calculative trust with owners, eventually
facilitating a project’s success. However, owners have disad-
vantaged information about the real situation of a project and
hardly develop calculative trust without seeing deliverables, so
they have less belief in calculative trust toward a project’s suc-
cess. This result also was also supported by a previous study
that suggested contractors should be the candidate to initiate
trust through competent performance and maintaining effec-
tive communication with owners. So the trust can expand with
reciprocal trustworthiness in the long term (Wong et al. 2005).

3. Mediating effects
The role of mediating variables for owners and contractors

is slightly different. In the owner’s responses, two mediating
variables—calculative trust (0.168) and relational trust (0.537)
—contribute directly to project success. This suggests that re-
lational trust is almost three times as important as calculative
trust for project success. In the contractor’s response, relational
trust leads directly to project success (0.576), but the impact of
calculative trust splits into two paths: one goes straight to
project success (0.267), while the other detours to relational
trust then to project success (0.232). This finding implies that
contractors’ perceptions of trust are more complex than those
of owners because of the multiple influences and interactions
involved in developing trust. For instance, contractors build
trust, confidence, and other factors into the joint risk manage-
ment in dealing with potential risks in relational partnerships,
and such relationships could reversely influence their percep-
tion of trust (Doloi 2009).

Contract and Relational Trust

The results show that a project contract has a positive impact on
relational trust, with the coefficients of paths being 0.242 for con-
tractors’ responses and 0.410 for owners’ responses. This result

conflicts with the null hypothesis, which assumes that a complete
contract would lower the relational trust (Herold 2010; Lyons and
Mehta 1997). Several reasons could possibly explain this unex-
pected result, as follows.

The previous literature only studied the null hypothesis in
theoretical and conceptual models and did not test it empirically.
This study conducted a questionnaire survey of hundreds of pro-
fessionals working in the frontlines of the Chinese construction
industry. The conclusion is based on the real understanding of prac-
titioners and could be new evidence to complement the theoretical
development.

The nature of the construction industry could also contribute to
this unexpected result. The variety of construction projects makes
every contract different. Meanwhile, due to the uncertainty of con-
struction projects, unexpected issues often happen in the construc-
tion process no matter how precisely a contract is written. There
does not exist a true “complete contract” with the capacity to
address all issues in the construction industry in practice. This lack
of a complete contract, nevertheless, creates room for mutual trust,
with either positive or negative impacts, for both parties (Williamson
1993). Resolving change orders and conflicts of interest in the con-
struction process are typically seen as negative signs with regard to
the relationship and could make both parties hostile to each other,
and therefore damage relational trust. For instance, in a circumstance
in which a contract does not specify an owner’s payment schedule, if
the contractor asks the owner to pay for a key milestone and gets the
payment, the contractor would think they deserve it and the relational
trust will not be changed; however, if the owner refuses to pay, the
relational trust could be damaged. This is a case in which an incom-
plete contract could worsen the mutual relationship; in contrast, a
complete contract can foster a positive collaborative relationship dur-
ing the construction process.

Relationship between Calculative Trust and Relational
Trust

Past studies have shown that calculative trust and relational trust are
linked (Lewicki and Bunker 1994), but they have not shown the
linked relationship using quantitative measures. This study further

Table 5. Final Result for the Relations among Independent Variables, Intermediate Variables, and Dependent Variables

Respondents Types of variables Variables

Intermediate variables Dependent variables

Calculative trust Relational trust Project success

Direct
impact

Indirect
impact

Total
impact

Direct
impact

Indirect
impact

Total
impact

Direct
impact

Indirect
impact

Total
impact

Owner’s response Independent variables Contractor’s reputation 0.267 — 0.267 0.387 — 0.387 — 0.252 0.252
Contractor’s competence 0.369 — 0.369 0.344 — 0.344 — 0.246 0.246
Contractor’s integrity 0.43 — 0.43 0.536 — 0.536 — 0.36 0.36

Communication 0.391 — 0.391 0.547 — 0.547 — 0.359 0.359
Reciprocity 0.421 — 0.421 0.288 — 0.288 — 0.225 0.225
Contract 0.425 — 0.425 0.41 — 0.41 — 0.292 0.292

Intermediate variables Calculative trust — — — — — — 0.168 — 0.168
Relational trust — — — — — — 0.537 — 0.537

Contractor’s response Independent variables Owner’s reputation 0.344 — 0.344 0.222 0.139 0.361 — 0.252 0.3
Owner’s competence 0.435 — 0.435 0.185 0.175 0.36 — 0.246 0.324
Owner’s integrity 0.203 — 0.203 0.331 0.082 0.413 — 0.36 0.292
Communication 0.42 — 0.42 0.289 0.169 0.458 — 0.359 0.376
Reciprocity 0.29 — 0.29 0.109 0.117 0.226 — 0.225 0.208
Contract 0.268 — 0.268 0.242 0.108 0.35 — 0.292 0.273

Intermediate variables Calculative trust — — — 0.403 — 0.403 0.267 0.232 0.499
Relational trust — — — — — — 0.576 — 0.576

Note: The top two or three factors in each column are bold.
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quantifies such a relationship and discusses the distinct findings
based on owners’ and contractors’ responses.

For the contractors’ sample, the relationship between calculative
trust and relational trust is shown as a linear correlation. By using
linear regression analysis, the relationship is presented as follows,
with a high significance level

Relative trust ¼ 0.805þ 0.785 × Calculative trust

ðR ¼ 0.656;F ¼ 218.044; t ¼ 14.766; Sig: ¼ 0.000Þ ð1Þ

In the owners’ sample, the SEM results show that calculative
trust and relational trust are related, but not in a linear correlation,
so this study used a quadratic function to explore their relationship,
which is assumed as follows:

Relative trust ¼ β0 þ β1 × calculative trustþ β2

× calculative trust2 þ β3 × calculative trust3 ð2Þ

After multiple trial-and-error attempts at regression modeling by
using the statistical software package SPSS, the study found that the
following equation was the best fit for the model

Relative trust ¼ 2.955þ 0.016 × Calculative trust3

ðR ¼ 0.554;F ¼ 130.81;Sig: ¼ 0.000Þ ð3Þ

The regression results for both owners and contractors are
shown in Fig. 4. Both relationships share a common feature in
which only high calculative trust can yield relational trust. For in-
stance, when the calculative trust was 5, the highest level in this
study, the relational trust was 5 and 4.955 for owners and contrac-
tors, respectively. In a practical sense, higher levels of both types of
trust indicate that both parties would like to develop a long-term
strategic partnership.

While both curves show some similarities with regard to the
high level of trust, they also demonstrate various differences.
For the contractors’ sample, relational trust keeps a constant high
correlation with calculative trust, with a coefficient of 0.785. The
reason could be that contractors aim to complete a project and
to earn a profit from it. Therefore, calculative trust becomes the
essential part of a firm’s vision and maintains a high level of in-
fluence on relational trust.

For the owners’ sample, when calculative trust is low, the two
types of trust are less closely related. Only when calculative trust
achieves a certain high level does relational trust start increasing

accordingly and begin to link with the calculative trust. Meanwhile,
relative trust always maintains a higher level (2.955) no matter what
the calculative trust level is. This is possibly because an owner as-
signs a project to a contractor based on the first impression made by
the contractor and its promise to complete the project—without
seeing any accomplished project yet. Such a business decision,
sometimes involving projects costing millions of dollars, is a strong
way of showing trust in relational feelings. Such a level of rela-
tional trust will not be easily changed until the calculative trust
reaches a certain high level during the project implementation pro-
cess. In practice, owners would like to develop a strategic partner-
ship with contractors when both types of trust are high.

Conclusion and Practical Implications

This study investigates how different types of trust affect project
success in the construction industry from the perspectives of both
owners and contractors. The SEM models have been established to
interpret these effects based on a literature review, the characteris-
tics of the construction industry, and a large-scale questionnaire
survey. The model was tested by two rounds of questionnaire sur-
veys, collecting 57 pilot respondents and 697 final respondents
from Chinese construction professionals. The results show that
six antecedents of trust—reputation, competence, integrity, com-
munication, reciprocity, and the contract—are valid factors for es-
tablishing the trust between owners and contractors. To achieve
project success, the top factors of concern to owners are integrity
and communication, while the top factors of concern to contractors
are communication and competence. These factors fully impact
project success through the mediating variables of calculative trust
and relational trust.

The conclusion of this research complements the existing
knowledge in three aspects.

First, it identifies and differentiates influential mechanisms of
trust antecedents for both owners and contractors. Owners and
contractors share similar reasons for developing relational trust, in-
cluding integrity and communication, but they show differing pref-
erences with regard to calculative trust. Owners favor mutual
reciprocity, the project contract, and the contractor’s integrity, while
contractors prefer mutual communication and owners’ competence.

Second, it explores the dynamic relationship between calcula-
tive trust and relational trust and explains how they contribute
to the success of the project. For both parties, relational trust gen-
erates a higher impact on project success than does calculative trust.
In the contractors’ sample, relational trust keeps the positive linear
relationship with calculative trust, while in the owners’ sample, re-
lational trust maintains a medium-to-high level and only increases
when calculative trust reaches a high degree. Such different paths
are similar to, yet improved on, the previous research on the linkage
of “trust-owner/contractor relationship-project success” (Pinto
et al. 2009).

Third, it proposes a newly found relationship between the
project contract and relational trust in the construction industry.
The more complete a project contract is, the stronger the relational
trust. This conclusion conflicts with the existing literature, but it
can be explained by the unique nature of the construction industry.

The study can also help construction practitioners, including
both owners and contractors, to understand and appreciate the ante-
cedents of trust in the construction industry and to help them design
specific strategies to effectively cultivate the trust by focusing on
the highlighted types of behavior to improve the chances of project
success. Globally, as China becomes the largest construction
market in the world, many foreign contractors flooded in China’s

Fig. 4. Relationship between relational trust and calculative trust
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construction market for business. By understanding, trust can help
foreign stakeholders cultivate positive working relations in China.
Meanwhile, China also becomes one of the largest countries
exporting construction services globally. So understanding the per-
spective of trust in China’s contractors can also help global owners
better position and strategize themselves when working with
China’s contractors.

For owners, to secure contractors’ trust, they can be more trans-
parent in disclosing their financial performance, especially pay-
ment history for past projects, to clear contractors’ doubt. They
also need effective briefing skills and to clearly communicate their
requirements, policies, and regulations to potential contractors in
pursuance of their calculative trust. During the construction period,
owners need to perform consistently to their promises and comply
with the agreed contract terms, such as on-time progress payment,
so as to enhance the relative trust from contractors.

For contractors to gain trust from owners, they need to behave
strictly as promised from the initial engagement of a potential busi-
ness, since the owners will observe their behaviors and determine
the degree of relative trust from the observation. Contractors also
need extra efforts in communicating and developing a fair contract
that can dissolve the concern from owners who may assume them-
selves at a disadvantage for construction activities. When owners
regard themselves as possessing asymmetric information (such
as project actual cost and schedule data), they appreciate the for-
giveness from contractors. So, the other strategy for contractors is
to be flexible and considerate for an owner’s request when a sur-
prise happens. This can quickly establish owner’s reciprocity and
their calculative trust. Owners and contractors can both benefit
from this study by measuring the other party’s trust levels and mak-
ing customized efforts to foster trust in their business partners. Gov-
ernmental administrative agencies can also use the conclusions of
this study as a governing policy reference to administering the con-
struction industry toward a trustful, fair, and healthy environment.

However, the study has several limitations that could be further
investigated in the future. First, this study used two sets of surveys to
measure the different perspectives from both owners and contractors,
but owners and contractors are not paired, and their perspectives may
not be explicitly matched. A future study can use the paired study to
explore the mutual relationship between owners and contractors in a
project. Second, this study investigated trust from a retrospective ap-
proach but did not consider the dynamic process of the trust estab-
lishment. The trust between owners and contractors may constantly
change during the execution of a project. Such a dynamic evolution
and transformation process are also worth a future study. Third, other
disciplines and theories, for instance, behavioral economics and
game theory, can be further utilized to explain fundamental rationales
and mechanisms behind the observations identified in this study.

Supplemental Data

Tables S1–S3 are available online in the ASCE Library (www.
ascelibrary.org).
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