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Impact of Trust in Virtual Project Teams: Structural Equation 

Modeling approach

Abstract
This study focuses on model development to analyse key factors affecting trust in Virtual 

Project Teams (VPTs). A questionnaire survey was conducted on construction 

professionals participating in virtual teams. Structural Equation Modelling (SEM) 

technique was performed to establish the effect of relevant factors on trust-building in 

VPTs. Team performance is highly affected by trust among the team members. Trust 

building can be enhanced by improving the quality of team communication, organisation 

culture, team bonding, and team members’ characteristics. The model developed in this 

study would benefit team productivity and team members’ learning in VPTs.

Introduction

Organisations are expanding their dependence on virtual project teams (VPTs) to produce 

commercial value (Sagar et al., 2022), as well as gather diverse knowledge banks, time and 

financial savings, and identify economical solutions for collaboration (Gibson & Gibbs, 

2006). VPTs have gained significant traction and usage by many major corporations, from 

a 60% estimate in 2003 (Gibson & Gibbs, 2006; Martins et al., 2004), to 85% in 2016 

(Hacker et al., 2019).  A major study spanning 100 countries surveyed 3000 managers; it 

outlines that 40% of the workers were using VPTs for 50% of their work time (Hoch & 

Dulebohn, 2017). VPTs have been researched consistently and often in information 

systems, Human Resource Management (HRM), and other disciplines (including the 

construction domain) for two decades due to significant and growing dependence on 

information technology (Hacker et al., 2019). However, increased dependence on VPTs 

has its management issues (Jimenez et al., 2017; Lukić & Vračar, 2018). These issues have 

not been sufficiently addressed in the current VPTs research and remain unresolved 

(Hacker et al., 2019). Research also indicates that challenges in trust building directly affect 

virtual team failure (Kimble, 2011). It has also outlined that trust is a complex experience 
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for internal and external team members due to various interconnected and dependent 

participants in VPTs. 

The building sector has reported low levels of productivity and performance due to trust 

between the client, design team and construction team (Nathaniel & Anthony, 2012). Trust 

significantly impacts the team’s confidence in knowledge sharing within traditional 

settings and among VPTs (Arif et al., 2015; Sagar et al., 2021). Although a growing body 

of research addresses virtual teams and the function of trust (Bhat et al., 2017; Sagar et al., 

2022), literature on the different variables impacting trust as a single entity in the 

construction industry is limited. Only a few publications in the past dealt with this issue 

and were limited to the education, information technology, or manufacturing sector in the 

United States or Europe. There is a great uptake of VPTs in the construction sector. 

However, significant challenges need to be explored and addressed due to the infancy of 

VPTs application in the construction industry. The Middle East attracts professionals from 

across the globe, making it a multicultural region with professionals from varied countries 

and backgrounds. The issue of trust in the context of VPTs is a major issue in the Middle 

East (Zakaria & Yusof, 2020). Therefore, it is crucial to understand trust in virtual project 

teams (VPTs) from professionals who work across different cultures. The current literature 

and knowledge on trust in virtual teams within the construction sector is limited (Kaur, 

2017; Lau & Rowlinson, 2009). As a result, this study aimed to pinpoint the crucial 

elements contributing to trust in virtual project teams (VPTs) and examine the impact of 

different factors on trust within virtual teams. The researchers created an analytical trust 

model to offer practical guidance for managing VPTs in the construction industry.

Literature review

Trust in VPTs – Construction industry

The construction industry in the United Arab Emirates is worth billions of dollars and 

accounts for approximately 8% of the country’s GDP (Ailabouni, Painting, & Ashton, 

2009). The delivery of construction projects increasingly relies on virtual teams 

(Henderson, 2008; Ramalingam et al., 2014; Kaur, 2017; Sagar et al., 2021). It is a 

combined result of globalisation and multinational teams of consultants working on 
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different construction projects. Research outlines that successful implementation of VPTs 

requires a comprehensive awareness and outlining of diverse, interlinked and complex 

challenges that are not otherwise experienced in traditional project teams setup (Hosseini 

& Chileshe, 2013). While there are multiple challenges in VPTs, trust is the most critical 

factor influencing the team’s performance and productivity (Brahm & Kunze, 2012).

There are multiple interlinked procedures, activities and stages in a construction project. It 

includes procurement processes, detailed design and engineering, project estimation, 

preliminary engineering, construction, and commission (Sagar et al., 2022). Construction 

projects are designed, developed and constructed using coordinated information at all 

project stages. Information management, including sharing and amending designs per 

requirements, is highly dependent on trust among the team members. Trust develops a 

willingness to collaborate, which leads to an obligation to share knowledge (Staples & 

Webster, 2008; Sagar et al., 2021). This obligation would result in the effectiveness of a 

virtual team (Pangil & Chan, 2014). 

The effectiveness of a virtual project team (VPT) is highly dependent on the competence 

of its members in delivering work as promised, which is a crucial factor for success and 

efficiency. The ability of team members to deliver work is also influenced by their level of 

commitment to the team, which is, in turn, influenced by the level of trust within the team. 

Trust is also essential for timely and quality information exchange among team members 

(Jarvenpaa et al., 1998). Therefore, it has become imperative to explore trust within the 

context of the construction industry and business literature. The successful delivery of 

construction projects using VPTs depends on the trust, identity and cohesiveness of the 

team, and they need to be sternly appraised for the effectiveness of VPTs (Sagar et al., 

2022; Kaur, 2017).

Trust is a major challenge faced by virtual teams (Morrison-Smith & Ruiz, 2020). A large 

amount of literature emphasizes the significance of trust in virtual team performance 

(Henttonen & Blomqvist, 2005; Khan, 2012; Malhotra et al., 2007). It is pivotal to team 

productivity and performance (Kanawattanachai & Yoo, 2002). Trust building to develop 

and successful and efficient team is also one of the most complex and challenging in 

multiple dimensions (Kaur, 2017, Sagar et al., 2022). Virtual communication and 
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international partnerships in a project set-up require trust to be earned by a collaborative 

approach for teams to perform efficiently (Lurey & Raisingham, 2001). Research indicates 

that trust and positive relationships between team members result in higher creativity, 

critical thinking and a productive environment (Reina & Reina, 1999). It also helps to 

produce higher-quality work (Nemiro et al., 2008).

Kaur (2017) identified five challenges that must be addressed for the effective management 

of VPTs: (1) Trust (2) Team cohesiveness (3) Communication (4) Team diversity and (5) 

Leadership. However, trust is crucial for Virtual Project Team managers to deal with 

challenges since it is core to the VPT function and operation (Lukić & Vračar, 2018). Trust 

is an essential element that influences VPT’s productivity and performance. Different 

social and physical factors such as face-to-face conversation, cultural diversity, and long 

distance between project team members deter trust building. Studies have highlighted that 

trust is a foundation of positive relationships between construction teams and other 

stakeholders (Kaur, 2017; Hacker et al., 2019). Much literature outlines the importance of 

trust in relationships between clients, general contractors, subcontractors and suppliers in 

the construction sector. However, a lack of literature focuses on trust in VPTs (Pinto et al., 

2009; Hosseini & Chileshe, 2013). Trust plays a significant role in the performance of 

virtual team members, as shown in studies by Khan (2012) and Lukić and Vračar (2018), 

and is crucial for the productivity and efficiency of a team’s processes (Lukić & Vračar, 

2018). The success of virtual project teams in the construction industry depends heavily on 

building trust, team identity, and cohesiveness, as emphasized by Chen and Messner (2010) 

and Kaur et al. (2015). Trust serves as the foundation of cross-disciplinary teams’ work 

setups (Zolin et al., 2004). The lack of trust in team members is the main resistance to 

effective teamwork (Kaur et al., 2015). An extensive analysis of the literature suggests that 

most of the research on trust focuses on industry, and there is a lack of literature on the 

construction sector. There isn’t convincing literature on VPTs in the construction sector 

(Kadefors, 2004; Lau & Rowlinson, 2009; Pinto et al., 2009). However, there is compelling 

work in other sectors, such as I.T sector (Ho & Richardson, 2013) and online societies (Lee 

et al., 2014). The study aims to focus on this situation and lack of literature in the 

construction sector.
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Methodology

Research Model and proposed hypotheses 

This section describes the literature review, which was extensively done to identify the 

factors included in the research framework. Research articles from reputed peer-reviewed 

journals were identified after a broad search based on appropriate keywords. Some existing 

relevant models helped the researchers to understand the role of trust in the performance 

of virtual project teams. Subsequently, those models helped provide the different indicators 

affecting trust in virtual project teams. The indicators have been cited in various research 

articles, and many researchers have commented on their importance in building trust in a 

virtual project team, as discussed in the following subsections.

Organizational Culture and Trust in virtual project teams 

Project team members’ understanding of project objectives and processes is crucial for 

achieving the organisations’ goals (Sagar et al., 2022). Doney et al. (1998) outlined that 

lack of clarity among team members on project objectives and degree of trust building 

within an organisation poses a high risk to the team and its members. Thus, trust among 

team members and a clear understanding of team goals in crucial for successful team 

planning and delivery (Brahm & Kunze, 2012). Furst et al. (1999) suggested that 

establishing clear and transparent goals in a project can reduce uncertainty in team 

performance. They also emphasized that the team selection process and outcome are 

important factors in a team’s success. Amah, Nwuche, & Chukuigwe (2013) pointed out 

that professionals are members of an organization before becoming team members. Hence, 

selection criteria govern the character and description of team members. Bell & Kozlowski 

(2002) suggested that the suitability of people towards a project should manage the 

organisations and selection of a VPT. Lack of suitability of team members could result in 

distrust in a team member and their capability. Barkhi et al. (2004) investigated the effect 

of rewarding team members based on their contribution to team’s decision outcomes. They 

concluded that rewards scheme positively impacted the team members’ trust towards the 

organization.  
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Bryant et al. (2009) also recommended that reward and inventive schemes at team and 

manager levels have a direct and compelling positive effect on the outcome and attitudes 

of team members in VPTs. Evaluation of a team includes analysing the transparency of 

outcomes, transparency and honesty in the availability of information and decision-making 

procedures, and clarity and fairness in team members' treatment at the interpersonal level 

(Bryant et al., 2009). An honest and impartial team analysis strongly affects team members’ 

confidence in team evaluation, thus increasing their trust in team operation, governance 

and evaluation. Cohesion acts as a connection agent among team members, and the close 

operation and communication among the team members highly influence the probability 

of team success. It also contributes in team building a team. Also, any conflict between 

team members on task execution and distribution, and process contributes to range of 

equivalent solutions. It contributes to the efficient achievement of project and 

organisational goals. Based on this analysis, following hypothesis are proposed:

H1: A positive relationship exists between organisational culture and trust in virtual 

project teams.

H2: Conflict mediates the positive effect of organisational culture on trust.

H3: Cohesion increases the positive effect of organisational culture on trust.

Team diversity and trust among virtual project team members.

A team’s diversity encompasses diversity in functions, culture, and different problem-

solving approaches. Peters and Karren (2009) argued that diversity among team members 

in virtual projects ould result in differences in attitudes, values, and performance, leading 

to conflicts. Virtual teams with members from diverse backgrounds and cultures are more 

likely to experience these conflicts than homogenous teams (Jehn, 1995).

Shachaf (2008) argued that cultural diversity within virtual teams could present additional 

challenges for leaders and members, including language barriers that can lead to 

communication difficulties and conflicts. Additionally, Curşeu & Schruijer (2010) 

presented that, according to the similarity-attraction hypothesis, diversity within a team 

may lead to an increase in conflict, but can have a negative impact on the development of 

trust.
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Diversity within a team may lead to increased conflict and decreased trust. Research has 

also shown that team members may view those who share their culture as more trustworthy 

and feel a stronger sense of belonging with them compared to those who do not share their 

culture (Zolin et al., 2004). Tsui et al. (1992) discovered that psychological attachment 

among group members is negatively related to diversity within a work unit. Based on these 

findings, it can be inferred that diversity within a team may obstruct the interactions 

required for team members to fully invest in the team and each other. As a result, the 

researchers propose the following hypotheses:

H4: A negative relationship exists between the diversity of team members and trust 

in virtual project teams.

Communication and trust among virtual project team members

Effective communication is crucial in building trust among team members, especially in 

virtual project teams where members may be geographically dispersed and have different 

time zones and holidays (Sagar et al., 2021). The communication process may involve 

various tools and techniques, and training may be required to ensure that team members 

can communicate and collaborate effectively. According to Amah et al. (2013), it is 

recommended that managers provide training opportunities to their employees to acquire 

the necessary skills and experiences to become effective team players. Effective 

communication, particularly during the early stages of team development, is critical for 

establishing and sustaining trust, as Anderson et al. (2007) emphasised.

The global character of virtual teams can make communication a persistent challenge, 

resulting in diminished mutual understanding within the team (McDonough, Kahn & 

Barczak, 2001). This can be exacerbated when team members do not have a shared 

language and when only some are co-located while others are geographically dispersed 

(Crampton, 2001). The researchers are proposing the following hypotheses as a result:

H5: A positive relationship exists between communication between team members 

and trust in virtual project teams.

Team member’s characteristics and trust in virtual project teams
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Kramer and Lewicki (2010) suggest that initial trust in a relationship may be established 

based on fundamental factors, but as the relationship develops and team members become 

more acquainted with each other, trust may depend on the personal attributes of team 

members. As people gain a deeper understanding of their colleagues, they may form trust 

or distrust based on their perceived traits. The trust of team members can be influenced by 

several characteristics, such as their cognitive elements, ability, integrity, and benevolence. 

These attributes were described by Jarvenpaa et al. (1998) as dyadic trust attributes, which 

include the trustee’s perceived benevolence, integrity, and ability. Benevolence refers to 

one party’s willingness to benefit another, while ability represents the trustor’s belief in the 

trustee’s skills to fulfil their obligations as expected.

Sagar et al. (2021) argue that capability, honesty, and good intentions are the essential 

components of trust in virtual teams, which are crucial for different phases of virtual team 

formation and operation. Similarly, Jarvenpaa et al. (1998) emphasize the importance of 

team members' abilities, honesty, and good intentions for trust. According to Mukherjee et 

al. (2012), trustors in virtual teams evaluate the trustee’s ability to make positive 

contributions to the team. In a dynamic and uncertain environment where the ability to 

respond quickly and adapt is crucial for seizing market opportunities, the trustor must have 

faith in the trustee’s positive intentions towards the relationship, even without a formal 

agreement or prior commitment.

According to Kasper-Fuehrer and Ashkanasy (2001), the absence of formal contracts in 

virtual teams highlights the significance of benevolence in establishing “organizational 

trustworthiness.” Business ethics and integrity are also crucial in virtual settings to convey 

trustworthiness. Trust among virtual project team members may be formed cognitively 

after evaluating their teammates’ ability, benevolence, and integrity (Mukherjee et al., 

2012). As a result of the strong bond between team members, their traits and characteristics 

may have a greater impact on the development of trust. The trust level among team 

members may be higher when they are more competent and have high levels of 

benevolence and integrity. Based on this, the researchers suggest the following hypotheses:

H6: A positive relationship exists between team member characteristics and trust in 

virtual project teams.

H7: Cohesion increases the positive effect of team member characteristics on trust.
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Conflict on Cohesion relevance on the team in virtual projects

According to Dafoulas and Macaulay (2002) and Kaur (2017), virtual teams may require 

greater trust to succeed and avoid conflicts compared to traditional, co-located teams. 

Conflicts within a team can negatively affect both the relationships within the team and 

task performance (Sagar et al., 2021). Jehn (1995) suggests that differences in personal 

preferences, values, ideology, and political views among team members can result in 

relationship conflicts and generate tension, animosity, and annoyance. This, in turn, can 

decrease the overall cohesion of the team. Conflict based on emotional or interpersonal 

problems can greatly hinder a team's performance. In teams where the members are highly 

dependent on each other, this type of conflict is likely to significantly hinder the formation 

of trust. Amason (1996) suggested that relationship conflict can negatively impact 

decision-making, team unity, commitment, and decision acceptance. Additionally, it can 

lead to division, diminished trust, and weakened team relationships. Based on this, the 

researchers put forward a hypothesis:

H8: The more conflict among virtual team members, the less cohesion among them.

Impact of experience on diversity and communication in virtual projects

Experience is used as a moderating factor. This refers to the time an individual has spent 

working in virtual project teams and the number of virtual projects they have completed. 

This is significant because the more time a team spends together, the greater opportunity 

its members have to interact and form positive relationships, which can positively impact 

the team’s performance (Kaur, 2017). Experience with virtual teams can play a role in 

reducing conflicts, particularly when team members have diverse backgrounds. This could 

be because more experienced team members can foster better team cohesion due to their 

maturity. Furthermore, senior members of the team, who typically possess extensive 

experience in their field and are responsible for teamwork, are more likely to provide 

dependable, objective, and trustworthy information (Hwang, 2012).

Trust: Theoretical model
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Based on the reviewed literature and proposed hypotheses, it is suggested that positive team 

traits, communication, diversity, and a favorable organizational culture can enhance trust 

within virtual project teams in the construction industry. The role of two mediators, conflict 

and cohesion, and how they affect trust are also considered. The theoretical research model 

of trust, shown in Figure 1, includes variables that represent the main factors directly 

influencing trust, with the addition of a moderating variable that was be introduced in the 

analysis. The main task is to test whether the variables influence trust as hypothesized (H1 

– H8). Given the inherently complex nature of virtual project teams in the construction 

sector, the researchers proposed that trust in virtual project teams, as a dependent variable, 

will increase with the development of positive organizational culture (H1) +ve, team 

member characteristics (H6) +ve, and degree of communication (H5) +ve. It has been 

observed that trust is negatively affected by the diversity of team members (H4) -ve. There 

are two mediators – conflict in the team and cohesion of the team, which should positively 

influence trust building if properly managed. A careful review of the model led the 

researcher to identify one prime moderator experience (age) in virtual project teams.
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Figure 1: Trust building model in VPTs 

(Note: H represent ‘hypothesis’, +ve – positive relationship, -ve – positive relationship)

Questionnaire Survey 

In this study, a survey questionnaire was developed based on a theoretical model 

incorporating factors identified in previous literature by Kaur (2017). The questionnaire 

was then pre-tested with seven construction professionals to ensure content validity, 

following the guidelines by Bhatia and Awasthi (2018), and was subsequently modified 

based on their feedback. The survey questionnaire, which comprised 25 items across seven 

constructs, was finalized and is detailed in Table 1. The survey was aimed at professionals 

who work as either team members or project managers in different construction companies. 

The email addresses for virtual project team communities were sourced from online 

directories of construction companies, and the participants were provided with a link to an 

online questionnaire. The survey was conducted online.

The study recruited virtual project professionals from various construction companies 

through online directories, such as project managers or team members. These participants 

were then sent a link to an online survey, which mostly contained closed-ended questions 

Organizational Culture 

of the company

Team Member 

Characteristics

Trust Building in 

Virtual Project 

Teams

Diversity of the 

team

Degree of 

Communication

Conflict in the 

team

(Mediator)

Cohesion of the 

team

(Mediator)

(H5)+ve

(H4) -ve

(H1) +ve

(H2)+ve(H3)+ve

(H7) +ve

(H6) +ve

(H8) -ve

+ve
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that required them to choose from predetermined options. The responses were measured 

using a 5-point Likert scale that ranged from “strongly disagree” to “strongly agree”. 

Additionally, there were some open-ended questions to gather further information about 

the participant’s background and job description. The survey was conducted through an 

online platform. Additionally, online surveys provide a convenient and accessible platform 

for participants to respond from the comfort of their location without travelling or 

scheduling appointments (Yun & Trumbo, 2000). Moreover, the anonymity of the 

respondents in online surveys can also increase their willingness to provide honest and 

complete answers, potentially leading to higher-quality data (Philbrick et al., 2010).

Table 1: Factors and measurement variables of the research study

Factor name Variables/ items

OrgC1: Clear Objectives and Goals

OrgC2: Recruitment Strategy

OrgC3: Rewards 

OrgC4: Team Evaluation

OrgC5: Availability of Mentor

Organizational Culture

OrgC6: Task Interdependence in the organisation

Conf1: Conflict in the execution of Task 

Conf2: Conflict in delegation of task

Conf3: Relationship conflict

Conflict within the team

Conf4: Lack of Employee Satisfaction

Char1: Integrity of the team member

Char2: Benevolence of the team member

Char3: Propensity to trust

Characteristics of team members

Char4: Functional diversity of the team

Tru1:Relying on the information provided by team Trust within the team members

Tru2:Accepting procedural suggestions from team

Div1: Cultural DiversityDiversity of the team

Div2: Differ in Problem Solving Approach

Page 12 of 71Construction Innovation: Information, Process, Management

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Construction Innovation: Inform
ation, Process, M

anagem
ent

Div3: Time difference and holidays

Comm1: Training on core technical skillsCommunication of the team

Comm2: Training on personal development and 

conflict resolution.

Coh1: Cognitive ability of the team

Coh2: Mutual Respect within the team

Coh3: Affective (Caring) elements within the team

Cohesion in the team

Coh4: Technical ability of the team

Data analysis techniques

The main characteristics of the collected data were identified through descriptive statistics, 

and after cleaning and removing extreme values, 323 responses out of 403 participants 

were included in the final analysis. Confirmatory factor analysis (CFA) was used instead 

of exploratory factor analysis (EFA) as the measurement variables had been previously 

established in research and were expected to align with their respective construct. The 

reason for this approach was explained by Bhatia and Awasthi (2018), who stated that this 

method is more appropriate when the measurement variables have already been chosen 

from a well-established body of literature. Therefore, the researchers used a Structural 

Equation Modeling (SEM) approach to evaluate the relationship between trust-building 

and other factors in virtual teams. This method allows for the examination of both latent 

and observable variables through statistical analysis. A theoretical model must be 

developed to understand the connection between the key variables involved in trust-

building in a virtual team environment to utilise SEM. This required identifying the key 

factors contributing to trust-building in such a setting. Thus, the initial creation of a 

theoretical model shows constructs of factors affecting trust-building. SEM is a statistical 

method that was utilized to test the hypothesis and examine the relationship between trust-

building and other variables in a virtual team setting. The approach was previously 

employed in a study by De Campos et al. (2019). The theoretical model was tested by 

analyzing the entire system of variables simultaneously to determine the degree of 

consistency between the hypothesised model and the collected data.

Page 13 of 71 Construction Innovation: Information, Process, Management

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Construction Innovation: Inform
ation, Process, M

anagem
ent

Structural Equation Modelling (SEM) is a statistical method used to analyze the 

relationships between multiple variables, including both observed and underlying (latent) 

variables. One advantage of SEM is its ability to account for measurement errors, which 

can improve the accuracy of the analysis. This study employed SEM to determine if the 

proposed theoretical model aligns with the collected data, thereby establishing its validity. 

The trust model’s validity and reliability were assessed through various tests, which 

provided valuable insights. The Comparative Fit Index (CFI) and Non-Normed Fit Index 

(NNFI) were used to evaluate how well the theoretical model aligned with the collected 

data. On the other hand, the Root Mean Square Error of Approximation (RMSEA) 

measured the level of error present in the model’s fit. These evaluations were crucial in 

determining the effectiveness of the proposed trust model and how it accurately represents 

the relationships between variables in the real world.

The validity of the proposed trust model was analyzed using SEM. The SEM was used to 

evaluate the measurement and structural models. The model's accuracy was verified by 

comparing the Average Variance Extracted (AVE) of each component with the variance 

due to measurement error. To ensure validity, the model required an AVE greater than 0.50 

(Fornell & Larcker, 1981) and a comparison between the square root of the AVE and 

correlations with other constructs in the model to confirm discriminant validity (Fornell & 

Larcker, 1981).

Results and discussion of findings

Descriptive statistics

According to the survey results, the majority of respondents were team members, 

comprising 73.7% of the total, while the remaining 26.3% were team leaders. A large 

proportion of participants had higher education, with 60.1% holding a Bachelor’s degree, 

31.6% holding a Master’s degree, and only 8.4% having a diploma. Furthermore, the 

respondents had considerable experience working in virtual project teams, with an average 

of 6.9 years.

Measurement Model 

The measurement model’s validity was evaluated through three methods: reliability, 

convergent validity, and discriminant validity. Composite reliability values were used to 
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measure reliability, with a minimum threshold of 0.7 considered acceptable, according to 

Fornell and Larcker (1981). The results presented in Table 2 demonstrated that all 

composite reliability values ranged from 0.716 to 0.795, indicating that they are higher 

than the minimum acceptable threshold. To evaluate discriminant validity, the study used 

Fornell and Larcker’s (1981) approach of comparing each construct's square root of the 

Average Variance Extracted (AVE) with the correlations between that construct and other 

constructs in the model. The results in Table 2 indicated that the square root of AVE for 

each construct was greater than the correlation values between that construct and other 

constructs in the model. This suggests that the discriminant validity was acceptable for all 

constructs.

Table 2: Validity and Reliability Values

CR
Communica

tion
OrgCul

Confl

ict

TeamM

em 

Char

Trust Diversity Cohesion

Communica

tion
0.795 0.818       

OrgCul 0.743 0.571 0.752      

Conflict 0.731 0.179 0.304 0.751     

Team 

member 

Char

0.758 0.148 0.135 0.063 0.742    

Trust 0.783 0.346 0.383 0.425 0.285 0.721   

Diversity 0.716 0.038 0.059 -0.043 0.298 0.200 0.767  

Cohesion 0.726 0.448 0.677 0.558 0.398 0.570 0.144 0.756

In order to ensure that the scales were measuring the same concept accurately and reliably, 

it was important to establish their convergent validity. This was done by checking that the 

Average Variance Extracted (AVE) value for each construct was greater than the 

measurement error variance for that particular construct. This was done by comparing the 

AVE to a benchmark of 0.50. The results in Table 3 showed that the AVE for each of the 

constructs ranged from 0.52 to 0.67, indicating that convergent validity was established. 

The results of the analysis support the convergent validity of the scales. The standardised 
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factor loadings of the items were examined to verify the convergent validity of the 

measurement variables. This process helps to confirm that the measurement variables are 

measuring the intended concept and not some other related or unrelated concept. Ensuring 

convergent validity is crucial because it confirms that the measurement variables accurately 

measure the same concept with reliability. The standardised loading value of each 

measurement variable was evaluated to ensure quality, requiring a value equal to or greater 

than 0.5, according to Kock (2014). All of the statistical results were significant, and any 

items that did not meet the required statistical standards, including OrgC6, Conf2, Conf4, 

Div3, and Coh4, were removed from the analysis. The Cronbach alpha (α) value was used 

to assess the reliability of each construct, and all of the Cronbach alpha values exceeded 

the 0.7 threshold value established by Nunnally (1978).

Table 3: Loading values, cronbach alpha (α), and AVE values
Construct Standardized 

Loadings
Cronbach 
Alpha (α)

Average Variance 
Extracted (AVE)

Organizational Culture 
OrgC1 0.64 0.753        0.567

OrgC2 0.59
OrgC3 0.63
OrgC4 0.61

OrgC5 0.55

Conflict within the team
Conf1 0.60

0.713          0.564

Conf3 0.75
Team member characteristics 0.766 0.551
Char1 0.89
Char2 0.67
Char3 0.53

Char4 0.54

Trust
Tru1 0.69

0.703         0.520

Tru2 0.76
Diversity 0.700 0.588
Div1 0.98
Div2 0.50
Communication                 0.757 0.669
Comm1 0.63
Comm2 0.97
Cohesion                 0.757 0.573
Coh1 0.80
Coh2 0.63

Page 16 of 71Construction Innovation: Information, Process, Management

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Construction Innovation: Inform
ation, Process, M

anagem
ent

Coh3 0.62

Structural  Model

The adequacy of a structural model is determined by its fit indices, which determine 

whether the model is acceptable or not. In this study, the model is deemed a good fit since 

all the goodness-of-fit indices meet the recommended thresholds. For instance, CMIN/DF 

(Minimum discrepancy) value, which should range from 3 to 1 (Carmines & McIver, 

1981), is 1.882. Also, the Goodness of fit Index (GFI) is 0.904 (Hu & Bentler, 1995), Root 

Mean Square Error of Approximation (RMSEA) records 0.052 (MacCallum et al. 1996), 

Comparative Fit Index (CFI) is 0.913 (Raykov, 2005), which are all indications of good 

fit. It is possible to infer that the findings of this study were stable. As a result, the SEM 

model suited the data well, and the conceptual framework discussed in the previous section 

was validated. The final SEM model is presented in Figure 2. The justification for this 

paradigm is described in the section that follows.
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Figure 2: Final SEM Model of Trust

Discussion on Model of Trust and hypothesis testing

The model shown in Figure 2 constitutes various factors affecting trust positively or 

negatively. As shown in Table 4, after the SEM analysis was conducted, 3 out of the 11 

hypotheses were rejected. The discussion of the different relationships between the 

variables was based on the results of the statistical data analysis.
Table 4: Results of the hypothesis test.

Hypothesis 

Number

Statement of Hypothesis Coefficient p-

values

Results

H1 A positive relationship exists 
between organizational 
culture and trust in virtual 
project teams.

0.065 0.000 Supported
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H2 Conflict increases the 
positive effect of 
organizational culture on 
trust.

0.243 0.001 Supported

H3 Cohesion increases the 
positive effect of 
organizational culture on 
trust.

0.464 0.001 Supported

H4 A negative relationship exists 
between diversity of team 
members and trust in virtual 
project teams.

0.000 0.991 Not 
supported; 
came out to 
be positive 

relationship
H5 A positive relationship exists 

between communication of 
team members and trust in 
virtual project teams.

0.168 0.004 Supported 

H6 A positive relationship exists 
between characteristics of 
team member on trust in 
virtual project teams.

0.149 0.001 Supported 

H7 Cohesion increases the 
positive effect of team 
member characteristics on 
trust.

0.149 0.001 Supported, 

full 

mediation

H8 The more conflict among 
virtual team members, the 
less is the cohestion among 
them.

0.203 0.001 Supported 

The result of hypothesis 1 verification 

The company's organisational culture encompasses various components such as setting 

clear goals and objectives, outlining a recruitment strategy, providing incentives to team 

members, ensuring unbiased performance appraisals, offering mentorship programs to 

employees, and the team's level of interdependence of tasks. Research has shown that team 

members committed to the team’s objectives, especially long-term goals critical to the 

team’s overall success, are more likely to pursue the team’s objectives actively (Sagar et 

al., 2021; Kaur, 2017). Thus, it is crucial to establish a clear understanding of the team’s 

objectives and goals during the planning stage to foster trust among team members (Brahm 

& Kunze, 2012). Choosing team members also holds significant importance in determining 
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a team's success. Amah et al. (2013) proposed that individuals become members of 

organizations before they join teams, indicating that the organization’s selection criteria 

can affect the type of individuals who are chosen to be part of the team.

Additionally, Barkhi et al. (2004) discovered in their research that rewarding team 

members based on the results of their individual or team decisions could improve team 

members' trust in the organization. It is crucial to have fairness in team evaluations to 

encourage trust and motivation among team members. When team members perceive that 

the evaluation process is just and unbiased, they tend to be more dedicated to the team’s 

objectives and less inclined to resist change (Bryant et al., 2009). Mentoring and coaching 

team members can also increase their skills and improve their performance, leading to a 

more effective and cohesive team (Sagar et al., 2021).

The result of hypotheses 2 and 3 verification 

The study’s findings align with previous research on the subject and support the idea that 

team members dedicated to the team and its goals are more likely to cooperate in pursuit 

of organizational objectives. This positive correlation between trust, collaboration, and 

goal attainment can be further enhanced when teams work through task-related conflicts 

constructively and transparently, ultimately contributing to the development of mutual trust 

among team members.

Researchers have shown that conflicts arising from tasks, processes, and relationships can 

harm the effectiveness of remote teams (Hinds & Bailey, 2003; Sagar et al., 2021). While 

some conflicts can be beneficial, it is essential to effectively manage conflicts that have a 

negative impact on team results and organizational objectives. In virtual teams, active 

conflict management and early conflict detection may be crucial (Kaur, 2017). Process 

conflict is a type of conflict that arises from disagreement or differences in opinions about 

how work should be done. On the other hand, relational conflict is typically caused by a 

lack of understanding about personal situations or differences among team members 

(Wakefield, Leidner, & Garrison, 2008). Organizations must address relational and process 

conflict promptly and effectively to maintain a positive organizational culture and improve 

team performance. Addressing conflict can help to create a culture of trust, cooperation, 

and commitment to the organization’s objectives, and it can help to foster positive 

outcomes and achieve the team’s objectives.
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The study’s findings indicate that virtual teams are susceptible to performance and team 

dynamics challenges, including low cohesion and trust. In traditional teams, high levels of 

team cohesion, which is the sense of unity and shared purpose among team members, can 

facilitate cooperation and help teams achieve common goals (Brahm & Kunze, 2012). 

Virtual teams may face challenges in building trust and avoiding misunderstandings due to 

the lack of face-to-face interaction (Blackburn et al., 2003). To address these issues, virtual 

teams can use communication and collaboration technologies, like video conferencing and 

instant messaging, to enhance interpersonal interactions and facilitate regular and 

transparent communication. Effective communication and cooperation among virtual team 

members can promote trust and strengthen team cohesion. Strong trust among team 

members can help reduce the potential negative impacts of limited interaction and virtual 

communication on team cohesion (Kaur, 2017). A high trust climate can foster a sense of 

shared identity and purpose, leading to more effective communication and collaboration 

among team members and, ultimately, better organizational outcomes.

The result of Hypothesis 4 verification 

The data analysis revealed that diversity did not negatively impact trust levels in virtual 

teams operating in the construction sector. This could be attributed to the fact that these 

teams may include members from various cultural backgrounds, leading to an environment 

that encourages trust through enhanced comprehension and respect of differing views and 

work styles. Additionally, it is possible that the virtual nature of the teams, with its 

increased focus on communication and collaboration, has helped to mitigate any potential 

negative effects of diversity on trust. Overall, virtual teams in the construction sector can 

effectively manage diversity to promote trust and positive outcomes for the organization.

However, the data collected from experts as part of this research showed that diversity can 

actually enhance a team’s trust. Teams comprising individuals from different backgrounds 

and with various levels of expertise and experience can benefit from this diversity. Despite 

this, Peters & Karren (2009) noted that diversity within a team could sometimes result in 

distrust due to differences in attitudes, values, and performance among team members. 

Research data suggests that diversity can foster trust among team members. Teams with 
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members from different backgrounds or cultures can benefit from their varying 

perspectives, skills, and experiences. Although differences among team members can 

sometimes cause conflicts, these can be overcome by the team’s collective ability to 

understand and respect each other’s differences. On the other hand, people are more likely 

to trust others who share similar characteristics and values, which is why trust is more 

prevalent in homogeneous teams. Diversity among team members can provide an 

opportunity for mutual learning and trust-building through understanding and cooperation, 

as emphasized by Costa (2003).

The result of Hypothesis 5 verification 

The findings of the study indicate that establishing and sustaining trust among members of 

virtual teams is closely linked to effective communication. The relationship between 

communication and trust-building is statistically significant and underscores the crucial 

role that efficient and regular communication practices play in virtual team settings. The 

findings of Sagar et al. (2021) support that improved communication leads to increased 

trust among virtual team members, further emphasizing communication's critical role in 

virtual team performance and success. As per the findings of Amah et al. (2013), offering 

training programs to employees is a useful method for managers to enhance team 

performance. These training sessions can aid in building the necessary skills required to 

work collaboratively within a team and create a sense of achievement and contentment 

among employees. Potential topics for the training program may involve coaching, 

communication, conflict resolution, negotiation, and problem-solving.

The result of hypothesis 6 verification 

The analysis of Hypothesis 6 showed that certain team members’ characteristics could 

positively impact trust development in a team. Virtual teams often consist of individuals 

with diverse qualities, including skill level, honesty, kindness, expertise, dependability, and 

professional conduct. According to Kramer and Lewicki (2010), trust in virtual teams may 

start out being based on basic factors. Still, as the relationship develops and team members 

better understand each other, they may form trust or distrust based on their individual 

characteristics. Additionally, Kramer & Lewicki (2010) suggest that trust in virtual teams 
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may depend on the competence of team members. Competence refers to a team member’s 

ability to perform tasks effectively and efficiently. Furthermore, the results of Sagar et al. 

(2021) indicate that reliability, professionalism, and other related characteristics are also 

important components that can positively impact trust in virtual teams. These findings 

suggest that team members’ characteristics are crucial in developing trust among virtual 

teams. Trustworthiness is not only based on individual skills but also on personal qualities.

The result of hypothesis 7 verification 

The analysis revealed that Hypothesis 7 was supported, indicating that team cohesion 

positively affects the association between team member characteristics and trust. The 

findings suggest that trust is primarily influenced by the cognitive aspects of team member 

characteristics, such as their competency, professional ethics and constancy, rather than the 

affective components like care and emotional connection. These findings align with 

Kanawattanachai and Yoo's (2002) and Sagar et al. (2021) research. According to 

Nakayama et al. (2006), trust is associated with competency, loyalty, and openness. 

Besides having favourable qualities in team members, team cohesion also plays a 

significant role in trust building. When a team has a tight-knit bond and a strong sense of 

unity, the impact of team member characteristics on building trust is expected to be more 

potent.

The result of hypothesis 8 verification 

The statistical analysis results showed that this hypothesis was supported, and the literature 

also supports this idea. The findings from the statistical analysis support the hypothesis, 

which is in line with previous research. Conflicts arise from perceived incompatibilities or 

disagreements among team members. Dafoulas and Macaulay (2002) and Kaur (2017) 

have noted that virtual teams require a higher level of trust to operate effectively and 

prevent delays and conflicts compared to traditional, co-located teams. Team members play 

a crucial role in a team by contributing through both social interactions and task-related 

activities. When there are incompatible interpersonal dynamics among team members, it 

can lead to relationship conflict, which includes tension, animosity, and annoyance. This 

can negatively impact team cohesion and trust in highly interdependent groups. (Jehn, 
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1995; Sagar et al., 2021). In teams where conflict is prevalent, there is a risk of reduced 

trust and cohesion among team members. If such conflicts are not managed appropriately, 

they can damage relationships and hinder learning, resulting in a lack of trust. The 

relationship between conflict and cohesion is inverse, indicating that as conflict increases, 

cohesion decreases. It is essential to effectively address and manage conflicts to sustain 

positive relationships and maintain team cohesion.

The result of moderating effect of experience

The study's findings support the notion that individuals with more experience working in 

virtual project teams are better equipped to handle diversity and communication 

challenges, reducing conflicts' negative impact. This aligns with previous research, which 

has demonstrated that experience and expertise can assist individuals in navigating the 

difficulties of virtual work and developing stronger relationships with their team members 

(Kong et al., 2016; Xiong et al., 2018). These results have significant implications for 

organizations seeking to establish and manage virtual project teams, as they indicate that 

prioritizing the recruitment of experienced individuals may be advantageous. Additionally, 

it appears that increasing experience in virtual teams can lead to increased maturity and 

improved cohesion among team members. It seems that gaining experience working in or 

leading virtual teams, culturally diverse ones, can improve cohesion and trust within a 

team. Developing effective communication practices and sharing experiences and goals 

can also help build strong team relationships. Azimi et al. (2011) suggest that certain 

measures can be taken to optimize the contributions of seasoned team members across 

multiple projects. Cultivating expertise and fostering strong bonds among team members 

can promote cohesiveness and triumph in virtual teams.

Implications of Model of Trust 

The trust model created through Structural Equation Modeling (SEM) has significant 

implications. Firstly, it highlights the significance of effective communication in building 

trust within virtual project teams. To enhance communication and trust among virtual team 

members, it is recommended to use suitable communication tools and strategies, provide 
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training on conflict resolution and interpersonal skills, and improve problem-solving 

techniques. Weak communication within a team can lead to a lack of mutual 

comprehension and hinder overall team understanding.

Second, having diversity among team members can contribute to building trust within the 

team. This is likely due to the diverse team members bringing different skills and 

alternative solutions to the tasks. Furthermore, a well-defined and structured organizational 

culture that communicates objectives and expectations can enhance trust among team 

members. However, policy ambiguity, unfair evaluation methods, and unstructured reward 

systems can lead to a lack of trust among team members. Therefore, management needs to 

establish a structured approach to the company’s organizational culture to foster trust 

among team members. Third, organizations should consider team members’ previous 

experiences and expertise in virtual team settings. Individuals who have previous 

experience working in virtual teams may be better equipped to handle the challenges that 

come with virtual collaboration and have a positive influence on team performance. 

Additionally, a diverse team with varying backgrounds, viewpoints, and abilities can bring 

new and creative ideas to the project. Still, it is crucial to manage diversity effectively to 

reduce the potential for conflict. In the end, selecting the appropriate team members and 

ensuring their effective management and communication can play a crucial role in the 

success of virtual projects.

Fourth, teams consisting of individuals with diverse cultural and functional backgrounds 

may encounter disputes, particularly regarding their relationships. Such conflicts, 

stemming from personal ego issues, can diminish the trust shared among team members. 

Conversely, conflicts arising from the team’s tasks can be advantageous, as they foster 

constructive discussions and encourage examining novel solutions to challenges. 

Nonetheless, the team must regulate the occurrence of these conflicts to prevent them from 

becoming excessive and interfering with the team’s overall productivity. Fifth, assembling 

a well-rounded team with a diverse range of individuals is vital. This can facilitate more 

robust connections and trust between team members. When team members believe in each 

other’s abilities and collaborate effectively, it can lead to enhanced knowledge sharing and 

prompt project completion. Furthermore, incorporating experienced team members can 
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decrease conflicts, improve information exchange, and refine team communication, 

fostering overall team cohesiveness and success.

Conclusion 

This study aimed to explore interrelationships between trust and various factors that 

enhance VPTs in the construction industry. Virtual teams consist of individuals from 

diverse cultural backgrounds and countries working together on various projects. The 

research focuses on multidisciplinary VPTs and seeks to comprehend the factors that 

impact their effectiveness. By examining existing literature, it was discovered that the 

performance of virtual teams is heavily influenced by the level of trust established among 

team members. The study identified various factors that can impact the trust level within 

virtual project teams and introduced a model to evaluate the effect of these factors on trust. 

The final SEM supports the hypothesized positive interrelationships between trust and 

organizational culture, team diversity, degree of communication and team members’ 

characteristics. Conflict within the team behaves in two different ways. First, the task 

conflict brings more discussions and different perspectives to the problem; hence, it helps 

build trust in team members' capabilities towards achieving the company’s goal. Second, 

if the conflicts result in relationship controversy, it will affect the bonding of the team 

members as it leads to ego and hence affects trust building. Cohesion of the team helps in 

building trust among team members. The more bonding the team members are, the less 

conflicts will occur.

The trust model developed in this research, can provide useful guidance to construction 

management professionals who aim to cultivate trust among members of virtual teams. It 

underscores essential trust-related themes that senior management and project managers 

should consider when building and managing virtual project teams.

This study’s investigation of the critical factors that influence the success or failure of 

virtual project teams in the construction sector adds to the current understanding of this 

topic. Previously, such information was not available specifically in the construction 

industry context. The findings of this study are expected to draw the interest of 

professionals and policymakers in this field. In particular, project managers can benefit 
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from these research insights, which offer guidance on improving team cooperation and 

performance in virtual teams, leading to increased individual learning.
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justify publication?: Yes, it does.  Role of trust 
in virtual project teams is a timely and critical 
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Thank you for this comment as well.
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designed?  Are the methods employed, robust, 
defendable and appropriate?: 
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"Research Model and proposed hypotheses" 
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under research methodology as suggested.
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consistent with the findings and conclusions of 
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implications for the practice of VPT, not sure 
about the focus on construction?
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construction from the title to avoid confusion. 
However, the study addressed trust in VPT in 
the construction industry as construction 
professionals were contacted for data 
collection. 

6. Quality of Communication:  Does the paper 
clearly express its case, measured against the 
technical language of the field and the 
expected knowledge of the journal's 
readership?  Has attention been paid to the 
clarity of expression and readability, such as 
sentence structure, jargon use, acronyms, etc. 
Do the figures/tables aid the clarity of the 
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author to make this paper better and of 
publishable quality:
1. The title says Construction VPT but the paper 
really does not make the case for the 
construction industry or attributes related to 
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construction related focus.
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construction from the title to avoid confusion. 
However, the study addressed trust in VPT in 
the construction industry as construction 
professionals were contacted for data 
collection.
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United Arab Emirates (UAE), but it seems like an 
afterthought or forced upon.  The work in the 
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the beginning and the end.

This has been revised as well.

Thank you for this comment. We have 
subjected the paper to thorough editing. The 
revised version now reads better. 
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Impact of Trust in Construction Virtual Project Teams: 

Structural Equation Modeling (SEM) approach

Abstract
This study focuses on model development to analyse key factors affecting trust in Virtual 

Project Teams (VPTs). A questionnaire survey was conducted on construction 

professionals participating in virtual teams. Structural Equation Modelling (SEM) 

technique was performed to establish the effect of relevant factors on trust-building in 

VPTs. Team performance is highly affected by the trust among the team members. Trust 

building can be enhanced by improving the quality of team communication, organisation 

culture, team bonding, and team members’ characteristics. The model developed in this 

study would benefit team productivity and team members’ learning in VPTs.

Introduction

Organisations are expanding their dependence on virtual project teams (VPTs) to produce 

commercial value (Sagar et al., 2022), as well as gather diverse knowledge banks, time and 

financial savings, and identify economical solutions for collaboration (Gibson & Gibbs, 

2006). VPTs have gained significant traction and usage by manynumber of major 

corporations, from a 60% estimate in 2003 (Gibson & Gibbs, 2006; Martins et al., 2004), 

to 85% in 2016 (Hacker et al., 2019).  A major study spanning 100 countries surveyed 3000 

managers; it outlines that 40% of the workers were using VPTs for 50% of their work time 

(Hoch & Dulebohn, 2017). VPTs have been researched consistently and often in 

information systems, Human Resource Management (HRM), and other disciplines 

(including the construction domain) for two decades due to significant and growing 

dependence on information technology (Hacker et al., 2019). However, increased 

dependence on VPTs has its own management issues (Jimenez et al., 2017; Lukić & 

Vračar, 2018). These issues have not been sufficiently dealt withaddressed in the current 

VPTs research and remain unresolved (Hacker et al., 2019). Research also indicates that 

challenges in trust building have direct effect ondirectly affect virtual team failure (Kimble, 
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2011). It has also outlined that trust is a complex experience for internal and external team 

members due to various interconnected and dependent participants in VPTs. 

Building The building sector has reported low levels of productivity and performance due 

to trust between the client, design team and construction team (Nathaniel & Anthony, 

2012). Trust significantly impacts the team’s confidence in knowledge sharing within 

traditional settings and among VPTs (Arif et al., 2015; Sagar et al., 2021). Although a 

growing body of research addresses virtual teams and the function of trust (Bhat et al., 

2017; Sagar et al., 2022), literature on the different variables impacting trust as a single 

entity in the construction industry is limited. Only a few publications in the past dealt with 

this issue and were limited to the education, information technology, or manufacturing 

sector in the United States or Europe. There is a great uptake of VPTs in the construction 

sector. However, significant challenges need to be explored and addressed due to the 

infancy of VPTs application in the construction industry. The Middle East attracts 

professionals from across the globe, making it a multicultural region with professionals 

from varied countries and backgrounds. The issue of trust in the context of VPTs is a major 

issue in the Middle East (Zakaria & Yusof, 2020). Therefore, it is crucial to understand 

trust in virtual project teams (VPTs) from professionals who work across different cultures, 

focusing on the United Arab Emirates (UAE). The current body of literature and 

knowledge on trust in virtual teams within the construction sector is limited (Kaur, 2017; 

Lau & Rowlinson, 2009). As a result, this study aimed to pinpoint the crucial elements 

contributing to trust in virtual project teams (VPTs) and examine the impact of different 

factors on trust within virtual teams. The researchers created an analytical trust model to 

offer practical guidance for managing VPTs in the construction industry.

Literature review

Trust in VPTs – Construction industry

The construction industry in the United Arab Emirates is worth billions of dollars and 

accounts for approximately 8% of the country’s GDP (Ailabouni, Painting, & Ashton, 

2009). The delivery of construction projects increasingly relies on virtual teams 

(Henderson, 2008; Ramalingam et al., 2014; Kaur, 2017; Sagar et al., 2021). It is a 
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combined result of globalisation and multinational teams of consultants working on 

different construction projects. Research outlines that successful implementation of VPTs 

requires a comprehensive awareness and outlining of diverse, interlinked and complex 

challenges that are not otherwise experienced in traditional project teams setup (Hosseini 

& Chileshe, 2013). While there are multiple challenges in VPTs, trust is the most critical 

factor influencing the team’s performance and productivity (Brahm & Kunze, 2012).

There are multiple inter-linked procedures, activities and stages in a construction project. 

It includes procurement processes, detailed design and engineering, project estimation, 

preliminary engineering, construction, and commission (Sagar et al., 2022). Construction 

projects are designed, developed and constructed using coordinated information at all 

project stages. Information management, including sharing and amending designs are per 

requirements, is highly dependent on trust among the team members. Trust develops a 

willingness to collaborate, which leads to an obligation to share knowledge (Staples & 

Webster, 2008; Sagar et al., 2021). This obligation would result in the effectiveness of a 

virtual team (Pangil & Chan, 2014). 

The effectiveness of a virtual project team (VPT) is highly dependent on the competence 

of its members in delivering work as promised, which is a crucial factor for success and 

efficiency. The ability of team members to deliver work is also influenced by their level of 

commitment to the team, which is, in turn, influenced by the level of trust within the team. 

Trust is also essential for timely and quality information exchange among team members 

(Jarvenpaa et al., 1998). Therefore, it has become imperative to explore trust within the 

context of the construction industry and business literature. The successful delivery of 

construction projects using VPTs depends on the trust, identity and cohesiveness of the 

team, and they need to be sternly appraised for the effectiveness of VPTs (Sagar et al., 

2022; Kaur, 2017).

Trust is a major challenge faced by virtual teams (Morrison-Smith & Ruiz, 2020). A large 

amount of literature emphasizes the significance of trust in virtual team performance 

(Henttonen & Blomqvist, 2005; Khan, 2012; Malhotra et al., 2007). It is pivotal to team 

productivity and performance (Kanawattanachai & Yoo, 2002). Turst Trust building to 

develop and successful and efficient team is also one of the most complex and challenging 
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in multiple dimensions (Kaur, 2017, Sagar et al., 2022). Virtual communication and 

international partnerships in a project set-up require trust to be earned by a collaborative 

approach for teams to perform efficiently (Lurey & Raisingham, 2001). Research indicates 

that trust and positive relationships between team members result in higher creativity, 

critical thinking and a productive environment (Reina & Reina, 1999). It also helps to 

produce higher-quality work (Nemiro et al., 2008).

Kaur (2017) identified five challenges that must be addressed for the effective management 

of VPTs: (1) Trust (2) Team cohesiveness (3) Communication (4) Team diversity and (5) 

Leadership. However, trust is crucial for Virtual Project Team managers to deal with 

challenges since it is core to the VPT function and operation (Lukić & Vračar, 2018). Trust 

is an essential element that influences VPT’s productivity and performance. Different 

social and physical factors such as face-to-face conversation, cultural diversity, and long- 

distance between project team members deter trust building. Studies have highlighted that 

trust is a foundation of positive relationships between construction teams and other 

stakeholders (Kaur, 2017; Hacker et al., 2019). A considerable amount ofMuch literature 

outlines the importance of trust in relationships between clients, general contractors, 

subcontractors and suppliers in the construction sector. However, a lack of literature 

focuses on trust in VPTs (Pinto et al., 2009; Hosseini & Chileshe, 2013). Trust plays a 

significant role in the performance of virtual team members, as shown in studies by Khan 

(2012) and Lukić and Vračar (2018), and is crucial for the productivity and efficiency of a 

team’s processes (Lukić & Vračar, 2018). The success of virtual project teams in the 

construction industry depends heavily on building trust, team identity, and cohesiveness, 

as emphasized by Chen and Messner (2010) and Kaur et al. (2015). Trust serves as the 

foundation of cross-disciplinary teams’ work set ups (Zolin et al., 2004). The absence of 

trust in team members is considered the main resistance forlack of trust in team members 

is the main resistance to effective teamwork (Kaur et al., 2015). An extensive analysis of 

the literature suggests that most of the research on trust focuses on industry, and there is a 

lack of literature on the construction sector. There isn’t convincing literature on VPTs in 

the construction sector (Kadefors, 2004; Lau & Rowlinson, 2009; Pinto et al., 2009). 

However, there is compelling work in other sectors, such as I.T sector (Ho & Richardson, 

Page 41 of 71 Construction Innovation: Information, Process, Management

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Construction Innovation: Inform
ation, Process, M

anagem
ent

2013) and online societies (Lee et al., 2014). The study aims to focus on this situation and 

lack of literature in the construction sector.

Methodology 

Research Model and proposed hypotheses 

This section describes the literature review, which was extensively done to identify the 

factors included in the research framework. Research articles from reputed peer-reviewed 

journals were identified after a broad search based on appropriate keywords. Some existing 

relevant models helped the researchers to understand the role of trust in the performance 

of virtual project teams. Subsequently, those models helped provide the different indicators 

affecting trust in virtual project teams. The indicators have been cited in various research 

articles, and many researchers have commented on their importance in building trust in a 

virtual project team, as discussed in the following subsections.

Organizational Culture and Trust in virtual project teams 

Project team members’ understanding of project objectives and processes is crucial for 

achieving the organisations’ goals (Sagar et al., 2022). Doney et al. (1998) outlined that 

lack of clarity among team members on project objectives and degree of trust building 

within an organisation poses a high risk to the team and its members. Thus, trust among 

team members and a clear understanding of team goals in crucial for successful team 

planning and delivery (Brahm & Kunze, 2012). Furst et al. (1999) suggested that 

establishing clear and transparent goals in a project can reduce uncertainty in team 

performance. They also emphasized that the team selection process and outcome are 

important factors in a team’s success. Amah, Nwuche, & Chukuigwe (2013) pointed out 

that professionals are members of an organization before becoming team members. Hence, 

selection criteria govern the character and description of team members. Bell & Kozlowski 

(2002) suggested that the suitability of people towards a project should manage the 

organisations and selection of a VPT. Lack of suitability of team members could result in 

distrust in a team member and their capability. Barkhi et al. (2004) investigated the effect 

of rewarding team members based on their contribution to team’s decision outcomes. They 
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concluded that rewards scheme positively impacted the team members’ trust towards the 

organization.  

Bryant et al. (2009) also recommended that reward and inventive schemes at team and 

manager levels have a direct and compelling positive effect on the outcome and attitudes 

of team members in VPTs. Evaluation of a team includes analysing the transparency of 

outcomes, transparency and honesty in the availability of information and decision-making 

procedures, and clarity and fairness in team members' treatment at the interpersonal level 

(Bryant et al., 2009). An honest and impartial team analysis strongly affects team members’ 

confidence in team evaluation; , thus increasing their trust in team operation, governance 

and evaluation. Cohesion acts as a connection agent among team members, and the close 

operation and communication among the team members highly influence the probability 

of team success. It also contributes in team building a team. Also, any conflict between 

team members on task execution and distribution, and prcoess process contributes to range 

of equivalent solutions. It contributes to the efficient achievement of project and 

organisational goals. Based on this analysis, following hypothesis are proposed:

H1: A positive relationship exists between organisational culture and trust in virtual 

project teams.

H2: Conflict mediates the positive effect of organisational culture on trust.

H3: Cohesion increases the positive effect of organisational culture on trust.

Team diversity and trust among virtual project team members.

A team’s diversity encompasses diversity in functions, culture, and different problem-

solving approaches. Peters and Karren (2009) argued that diversity among team members 

in virtual projects can result in differences in attitudes, values, and performance, which 

may leadould result in differences in attitudes, values, and performance, leading to 

conflicts. Virtual teams with members from diverse backgrounds and cultures are more 

likely to experience these conflicts than homogenous teams (Jehn, 1995).

Shachaf (2008) argued that cultural diversity within virtual teams could present additional 

challenges for leaders and members, including language barriers that can lead to 

communication difficulties and conflicts. Additionally, Curşeu & Schruijer (2010) 
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presented that, according to the similarity-attraction hypothesis, diversity within a team 

may lead to an increase in conflict, but can have a negative impact on the development of 

trust.

Diversity within a team may lead to increased conflict and decreased trust. Research has 

also shown that team members may view those who share their culture as more trustworthy 

and feel a stronger sense of belonging with them compared to those who do not share their 

culture (Zolin et al., 2004). Tsui et al. (1992) discovered that psychological attachment 

among group members is negatively related to diversity within a work unit. Based on these 

findings, it can be inferred that diversity within a team may obstruct the interactions 

required for team members to invest in the team and each other fullyfully invest in the team 

and each other. As a result, the researchers propose the following hypotheses:

H4: A negative relationship exists between the diversity of team members and trust 

in virtual project teams.

Communication and trust among virtual project team members

Effective communication is crucial in building trust among team members, especially in 

virtual project teams where members may be geographically dispersed and have different 

time zones and holidays (Sagar et al., 2021). The communication process may involve the 

use of various tools and techniques, and training may be required to ensure that team 

members can communicate and collaborate effectively. According to Amah et al. (2013), 

it is recommended that managers provide training opportunities to their employees to 

acquire the necessary skills and experiences to become effective team players. Effective 

communication, particularly during the early stages of team development, is critical for 

establishing and sustaining trust, as Anderson et al. (2007) emphasised.

The global character of virtual teams can make communication a persistent challenge, 

resulting in diminished mutual understanding within the team (McDonough, Kahn & 

Barczak, 2001). This can be exacerbated when team members do not have a shared 

language and when only some are co-located while others are geographically dispersed 

(Crampton, 2001). The researchers are proposing the following hypotheses as a result:

H5: A positive relationship exists between communication between team members 

and trust in virtual project teams.
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Team member’s characteristics and trust in virtual project teams

Kramer and Lewicki (2010) suggest that initial trust in a relationship may be established 

based on fundamental factors, but as the relationship develops and team members become 

more acquainted with each other, trust may depend on the personal attributes of team 

members. As people gain a deeper understanding of their colleagues, they may form trust 

or distrust based on their perceived traits. The trust of team members can be influenced by 

several characteristics, such as their cognitive elements, ability, integrity, and benevolence. 

These attributes were described by Jarvenpaa et al. (1998) as dyadic trust attributes, which 

include the trustee’s perceived benevolence, integrity, and ability. Benevolence refers to 

one party’s willingness to benefit another, while ability represents the trustor’s belief in the 

trustee’s skills to fulfil their obligations as expected.

Sagar et al. (2021) argue that capability, honesty, and good intentions are the essential 

components of trust in virtual teams, which are crucial for different phases of virtual team 

formation and operation. Similarly, Jarvenpaa et al. (1998) emphasize the importance of 

team members' abilities, honesty, and good intentions for trust. According to Mukherjee et 

al. (2012), trustors in virtual teams evaluate the trustee’s ability to make positive 

contributions to the team. In a dynamic and uncertain environment where the ability to 

respond quickly and adapt is crucial for seizing market opportunities, the trustor needs 

tomust have faith in the trustee’s positive intentions towards the relationship, even without 

a formal agreement or prior commitment.

According to Kasper-Fuehrer and Ashkanasy (2001), the absence of formal contracts in 

virtual teams highlights the significance of benevolence in establishing “organizational 

trustworthiness.” Business ethics and integrity are also crucial in virtual settings to convey 

trustworthiness. Trust among virtual project team members may be formed cognitively 

after evaluating their teammates’ ability, benevolence, and integrity (Mukherjee et al., 

2012). As a result of the strong bond between team members, their traits and characteristics 

may have a greater impact on the development of trust. The trust level among team 

members may be higher when they are more competent and have high levels of 

benevolence and integrity. Based on this, the researchers suggest the following hypotheses:

Page 45 of 71 Construction Innovation: Information, Process, Management

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Construction Innovation: Inform
ation, Process, M

anagem
ent

H6: A positive relationship exists between team member characteristics and trust in 

virtual project teams.

H7: Cohesion increases the positive effect of team member characteristics on trust.

Conflict on Cohesion relevance on the team in virtual projects

According to Dafoulas and Macaulay (2002) and Kaur (2017), virtual teams may require a 

greater degree ofgreater trust to succeed and avoid conflicts compared to traditional, co-

located teams. Conflicts within a team can negatively affect both the relationships within 

the team and task performance (Sagar et al., 2021). Jehn (1995) suggests that differences 

in personal preferences, values, ideology, and political views among team members can 

result in relationship conflicts and generate tension, animosity, and annoyance. This, in 

turn, can decrease the overall cohesion of the team. Conflict based on emotional or 

interpersonal problems can greatly hinder a team's performance. In teams where the 

members are highly dependent on each other, this type of conflict is likely to hinder the 

formation of trust significantlysignificantly hinder the formation of trust. Amason (1996) 

suggested that relationship conflict can negatively impact decision-making, team unity, 

commitment, and decision acceptance. Additionally, it can lead to division, diminished 

trust, and weakened team relationships. Based on this, the researchers put forward a 

hypothesis:

H8: The more conflict among virtual team members, the less cohesion among them.

Impact of experience on diversity and communication in virtual projects

Experience is used as a moderating factor. This refers to the time an individual has spent 

working in virtual project teams and the number of virtual projects they have completed. 

This is significant because the more time a team spends together, the greater opportunity 

its members have to interact and form positive relationships, which can positively impact 

the team’s performance (Kaur, 2017). Experience with virtual teams can play a role in 

reducing conflicts, particularly when team members have diverse backgrounds. This could 

be because more experienced team members can foster better team cohesion due to their 

maturity. Furthermore, senior members of the team, who typically possess extensive 
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experience in their field and are responsible for teamwork, are more likely to provide 

dependable, objective, and trustworthy information (Hwang, 2012).

Trust: Theoretical model

Based on the reviewed literature and proposed hypotheses, it is suggested that positive team 

traits, communication, diversity, and a favorable organizational culture can enhance trust 

within virtual project teams in the construction industry. The role of two mediators, conflict 

and cohesion, and how they affect trust are also considered. The theoretical research model 

of trust, shown in Figure 1, includes variables that represent the main factors directly 

influencing trust, with the addition of a moderating variable that will was be introduced in 

the analysis. The main task is to test whether the variables influence trust as hypothesized 

(H1 – H8). Given the inherently complex nature of virtual project teams in the construction 

sector, the researchers proposed that trust in virtual project teams, as a dependent variable, 

will increase with the development of positive organizational culture (H1) +ve, team 

member characteristics (H6) +ve, and degree of communication (H5) +ve. It has been 

observed that trust is negatively affected by the diversity of team members (H4) -ve. There 

are two mediators – conflict in the team and cohesion of the team, which should positively 

influence trust building if properly managed. A careful review of the model led the 

researcher to identify one prime moderator experience (age) in virtual project teams.
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Figure 1: Trust building model in VPTs 

(Note: H represent ‘hypothesis’, +ve – positive relationship, -ve – positive relationship)

Methodology 

Questionnaire Survey 

In this study, a survey questionnaire was developed based on a theoretical model that 

incorporatedincorporating factors identified in previous literature by Kaur (2017). The 

questionnaire was then pre-tested with seven construction professionals to ensure content 

validity, following the guidelines by Bhatia and Awasthi (2018), and was subsequently 

modified based on their feedback. The survey questionnaire, which comprised 25 items 

across seven constructs, was finalized and is detailed in Table 1. The survey was aimed at 

Organizational Culture 

of the company

Team Member 

Characteristics

Trust Building in 

Virtual Project 

Teams

Diversity of the 

team

Degree of 

Communication

Conflict in the 

team

(Mediator)

Cohesion of the 

team

(Mediator)

(H5)+ve

(H4) -ve

(H1) +ve

(H2)+ve(H3)+ve

(H7) +ve

(H6) +ve

(H8) -ve

+ve
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professionals who work as either team members or project managers in different 

construction companies. The email addresses for virtual project team communities were 

sourced from online directories of construction companies, and the participants were 

provided with a link to an online questionnaire. The survey was conducted online.

The study recruited virtual project professionals, such as project managers or team 

members, from various construction companies through online directorie from various 

construction companies through online directories, such as project managers or team 

members. These participants were then sent a link to an online survey, which mostly 

contained closed-ended questions that required them to choose from predetermined 

options. The responses were measured using a 5-point Likert scale that ranged from 

“strongly disagree” to “strongly agree”. Additionally, there were some open-ended 

questions to gather further information about the participant’s background and job 

description. The survey was conducted through an online platform. Additionally, online 

surveys provide a convenient and accessible platform for participants to respond from the 

comfort of their location without travelling or scheduling appointments (Yun & Trumbo, 

2000). Moreover, the anonymity of the respondents in online surveys can also increase 

their willingness to provide honest and complete answers, potentially leading to higher-

quality data (Philbrick et al., 2010).

Table 1: Factors and measurement variables of the research study

Factor name Variables/ items

OrgC1: Clear Objectives and Goals

OrgC2: Recruitment Strategy

OrgC3: Rewards 

OrgC4: Team Evaluation

OrgC5: Availability of Mentor

Organizational Culture

OrgC6: Task Interdependence in the organisation

Conf1: Conflict in the execution of Task 

Conf2: Conflict in delegation of task

Conf3: Relationship conflict

Conflict within the team

Conf4: Lack of Employee Satisfaction
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Char1: Integrity of the team member

Char2: Benevolence of the team member

Char3: Propensity to trust

Characteristics of team members

Char4: Functional diversity of the team

Tru1:Relying on the information provided by team Trust within the team members

Tru2:Accepting procedural suggestions from team

Div1: Cultural Diversity

Div2: Differ in Problem Solving Approach

Diversity of the team

Div3: Time difference and holidays

Comm1: Training on core technical skillsCommunication of the team

Comm2: Training on personal development and 

conflict resolution.

Coh1: Cognitive ability of the team

Coh2: Mutual Respect within the team

Coh3: Affective (Caring) elements within the team

Cohesion in the team

Coh4: Technical ability of the team

Data analysis techniques

The main characteristics of the collected data were identified through descriptive statistics, 

and after cleaning and removing extreme values, 323 responses out of 403 participants 

were included in the final analysis. Confirmatory factor analysis (CFA) was used instead 

of exploratory factor analysis (EFA) as the measurement variables had been previously 

established in research and were expected to align with their respective construct. The 

reason for this approach was explained by Bhatia and Awasthi (2018), who stated that this 

method is more appropriate when the measurement variables have already been chosen 

from a well-established body of literature. Therefore, the researchers used a Structural 

Equation Modeling (SEM) approach to evaluate the relationship between trust-building 

and other factors in virtual teams. This method allows for the examination of both latent 

and observable variables through statistical analysis. A theoretical model must be 

developed to understand the connection between the key variables involved in trust-

building in a virtual team environment to utilise SEM. This required identifying the key 
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factors contributing to trust-building in such a setting. Thus, the initial creation of a 

theoretical model shows constructs of factors affecting trust-building. SEM is a statistical 

method that was utilized to test the hypothesis and examine the relationship between trust-

building and other variables in a virtual team setting. The approach was previously 

employed in a study by De Campos et al. (2019). The theoretical model was tested by 

analyzing the entire system of variables simultaneously to determine the degree of 

consistency between the hypothesised model and the collected data.

Structural Equation Modelling (SEM) is a statistical method used to analyze the 

relationships between multiple variables, including both observed and underlying (latent) 

variables. One advantage of SEM is its ability to account for measurement errors, which 

can improve the accuracy of the analysis. This study employed SEM to determine if the 

proposed theoretical model aligns with the collected data, thereby establishing its validity. 

The trust model’s validity and reliability were assessed through various tests, which 

provided valuable insights. The Comparative Fit Index (CFI) and Non-Normed Fit Index 

(NNFI) were used to evaluate how well the theoretical model aligned with the collected 

data. On the other hand, the Root Mean Square Error of Approximation (RMSEA) 

measured the level of error present in the model’s fit. These evaluations were crucial in 

determining the effectiveness of the proposed trust model and how it accurately represents 

the relationships between variables in the real world.

The validity of the proposed trust model was analyzed using SEM. The SEM was used to 

evaluate the measurement and structural models. The model's accuracy was verified by 

comparing the Average Variance Extracted (AVE) of each component with the variance 

due to measurement error. To ensure validity, the model required an AVE greater than 0.50 

(Fornell & Larcker, 1981) and a comparison between the square root of the AVE and 

correlations with other constructs in the model to confirm discriminant validity (Fornell & 

Larcker, 1981).

Results and discussion of findings

Descriptive statistics

According to the survey results, the majority of respondents were team members, 

comprising 73.7% of the total, while the remaining 26.3% were team leaders. A large 
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proportion of participants had higher education, with 60.1% holding a Bachelor’s degree, 

31.6% holding a Master’s degree, and only 8.4% having a diploma. Furthermore, the 

respondents had considerable experience working in virtual project teams, with an average 

of 6.9 years.

Measurement Model 

The measurement model’s validity was evaluated through three methods: reliability, 

convergent validity, and discriminant validity. Composite reliability values were used to 

measure reliability, with a minimum threshold of 0.7 considered acceptable, according to 

Fornell and Larcker (1981). The results presented in Table 2 demonstrated that all 

composite reliability values ranged from 0.716 to 0.795, indicating that they are higher 

than the minimum acceptable threshold. To evaluate discriminant validity, the study used 

Fornell and Larcker’s (1981) approach of comparing each construct's square root of the 

Average Variance Extracted (AVE) with the correlations between that construct and other 

constructs in the model. The results in Table 2 indicated that the square root of AVE for 

each construct was greater than the correlation values between that construct and other 

constructs in the model. This suggests that the discriminant validity was acceptable for all 

constructs.

Table 2: Validity and Reliability Values

CR
Communica

tion
OrgCul

Confl

ict

TeamM

em 

Char

Trust Diversity Cohesion

Communica

tion
0.795 0.818       

OrgCul 0.743 0.571 0.752      

Conflict 0.731 0.179 0.304 0.751     

Team 

member 

Char

0.758 0.148 0.135 0.063 0.742    

Trust 0.783 0.346 0.383 0.425 0.285 0.721   

Diversity 0.716 0.038 0.059 -0.043 0.298 0.200 0.767  

Cohesion 0.726 0.448 0.677 0.558 0.398 0.570 0.144 0.756
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In order to ensure that the scales were measuring the same concept accurately and reliably, 

it was important to establish their convergent validity. This was done by checking that the 

Average Variance Extracted (AVE) value for each construct was greater than the 

measurement error variance for that particular construct. This was done by comparing the 

AVE to a benchmark of 0.50. The results in Table 3 showed that the AVE for each of the 

constructs ranged from 0.52 to 0.67, indicating that the convergent validity was established. 

The results of the analysis support the convergent validity of the scales. The standardised 

factor loadings of the items were examined to verify the convergent validity of the 

measurement variables. This process helps to confirm that the measurement variables are 

measuring the intended concept and not some other related or unrelated concept. Ensuring 

convergent validity is crucial because it confirms that the measurement variables are 

accurately measuringccurately measure the same concept with reliability. The standardised 

loading value of each measurement variable was evaluated to ensure quality, requiring a 

value equal to or greater than 0.5, according to Kock (2014). All of the statistical results 

were significant, and any items that did not meet the required statistical standards, 

including OrgC6, Conf2, Conf4, Div3, and Coh4, were removed from the analysis. The 

Cronbach alpha (α) value was used to assess the reliability of each construct, and all of the 

Cronbach alpha values exceeded the 0.7 threshold value established by Nunnally (1978).

Table 3: Loading values, cronbach alpha (α), and AVE values
Construct Standardized 

Loadings
Cronbach 
Alpha (α)

Average Variance 
Extracted (AVE)

Organizational Culture 
OrgC1 0.64 0.753        0.567

OrgC2 0.59
OrgC3 0.63
OrgC4 0.61

OrgC5 0.55

Conflict within the team
Conf1 0.60

0.713          0.564

Conf3 0.75
Team member characteristics 0.766 0.551
Char1 0.89
Char2 0.67
Char3 0.53

Char4 0.54
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Trust
Tru1 0.69

0.703         0.520

Tru2 0.76
Diversity 0.700 0.588
Div1 0.98
Div2 0.50
Communication                 0.757 0.669
Comm1 0.63
Comm2 0.97
Cohesion                 0.757 0.573
Coh1 0.80
Coh2 0.63
Coh3 0.62

Structural  Model

The adequacy of a structural model is determined by its fit indices, which determine 

whether the model is acceptable or not. In this study, the model is deemed a good fit since 

all the goodness-of-fit indices meet the recommended thresholds. For instance, CMIN/DF 

(Minimum discrepancy) value, which should range from 3 to 1 (Carmines & McIver, 

1981), is 1.882. Also, the Goodness of fit Index (GFI) is 0.904 (Hu & Bentler, 1995), Root 

Mean Square Error of Approximation (RMSEA) records 0.052 (MacCallum et al. 1996), 

Comparative Fit Index (CFI) is 0.913 (Raykov, 2005), which are all indications of good 

fit. It is possible to infer that the findings of this study were stable. As a result, the SEM 

model suited the data well, and the conceptual framework discussed in the previous section 

was validated. The final SEM model is presented in Figure 2. The justification for this 

paradigm is described in the section that follows.
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Figure 2: Final SEM Model of Trust

Discussion on Model of Trust and hypothesis testing

The model shown in figure Figure 2 constitutes various factors affecting trust positively or 

negatively. As shown in Table 4, after the SEM analysis was conducted, 3 out of the 11 

hypotheses were rejected. The discussion of the different relationships between the 

variables was based on the results of the statistical data analysis.
Table 4: Results of the hypothesis test.

Hypothesis 

Number

Statement of Hypothesis Coefficient p-

values

Results

H1 A positive relationship exists 
between organizational 
culture and trust in virtual 
project teams.

0.065 0.000 Supported
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H2 Conflict increases the 
positive effect of 
organizational culture on 
trust.

0.243 0.001 Supported

H3 Cohesion increases the 
positive effect of 
organizational culture on 
trust.

0.464 0.001 Supported

H4 A negative relationship exists 
between diversity of team 
members and trust in virtual 
project teams.

0.000 0.991 Not 
supported; 
came out to 
be positive 

relationship
H5 A positive relationship exists 

between communication of 
team members and trust in 
virtual project teams.

0.168 0.004 Supported 

H6 A positive relationship exists 
between characteristics of 
team member on trust in 
virtual project teams.

0.149 0.001 Supported 

H7 Cohesion increases the 
positive effect of team 
member characteristics on 
trust.

0.149 0.001 Supported, 

full 

mediation

H8 The more conflict among 
virtual team members, the 
less is the cohestion among 
them.

0.203 0.001 Supported 

The result of hypothesis 1 verification 

The company's organisational culture encompasses various components such as setting 

clear goals and objectives, outlining a recruitment strategy, providing incentives to team 

members, ensuring unbiased performance appraisals, offering mentorship programs to 

employees, and the level of interdependence of tasks within the teamteam's level of 

interdependence of tasks. Research has shown that team members committed to the team’s 

objectives, especially long-term goals critical to the team’s overall success, are more likely 

to actively pursue the team’s objectivespursue the team’s objectives actively (Sagar et al., 

2021; Kaur, 2017). Thus, it is crucial to establish a clear understanding of the team’s 

objectives and goals during the planning stage to foster trust among team members (Brahm 
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& Kunze, 2012). The process of cChoosing team members also holds significant 

importance in determining a team's success. Amah et al. (2013) proposed that individuals 

become members of organizations before they join teams, indicating that the organization’s 

selection criteria can affect the type of individuals who are chosen to be part of the team. .

Additionally, Barkhi et al. (2004) discovered in their research that rewarding team 

members based on the results of their individual or team decisions could improve team 

members' trust in the organization. It is crucial to have fairness in team evaluations to 

encourage trust and motivation among team members. When team members perceive that 

the evaluation process is just and unbiased, they tend to be more dedicated to the team’s 

objectives and less inclined to resist change (Bryant et al., 2009). Mentoring and coaching 

to team members can also increase their skills and improve their performance, leading to a 

more effective and cohesive team (Sagar et al., 2021).

The result of hypotheses 2 and 3 verification 

The study’s findings align with previous research on the subject and support the idea that 

team members dedicated to the team and its goals are more likely to cooperate in pursuit 

of organizational objectives. This positive correlation between trust, collaboration, and 

goal attainment can be further enhanced when teams work through task-related conflicts 

constructively and transparently, ultimately contributing to the development of mutual trust 

among team members.

Researchers have shown that conflicts arising from tasks, processes, and relationships can 

harm the effectiveness of remote teams (Hinds & Bailey, 2003; Sagar et al., 2021). While 

some conflicts can be beneficial, it is essential to effectively manage conflicts that have a 

negative impact on team results and organizational objectives. In virtual teams, active 

conflict management and early conflict detection may be crucial (Kaur, 2017). Process 

conflict is a type of conflict that arises from disagreement or differences in opinions about 

how work should be done. On the other hand, relational conflict is typically caused by a 

lack of understanding about personal situations or differences among team members 

(Wakefield, Leidner, & Garrison, 2008). Organizations need tomust address relational and 

process conflict promptly and effectively to maintain a positive organizational culture and 

improve team performance. Addressing conflict can help to create a culture of trust, 
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cooperation, and commitment to the organization’s objectives, and it can help to foster 

positive outcomes and achieve the team’s objectives.

The study’s findings indicate that virtual teams are susceptible to performance and team 

dynamics challenges, including issues such as low cohesion and trust. In traditional teams, 

high levels of team cohesion, which is the sense of unity and shared purpose among team 

members, can facilitate cooperation and help teams achieve common goals (Brahm & 

Kunze, 2012). Virtual teams may face challenges in building trust and avoiding 

misunderstandings due to the lack of face-to-face interaction (Blackburn et al., 2003). To 

address these issues, virtual teams can use communication and collaboration technologies, 

like video conferencing and instant messaging, to enhance interpersonal interactions and 

facilitate regular and transparent communication. Effective communication and 

cooperation among virtual team members can promote trust and strengthen team cohesion. 

Strong trust among team members can help reduce the potential negative impacts of limited 

interaction and virtual communication on team cohesion (Kaur, 2017). A high trust climate 

can foster a sense of shared identity and purpose, leading to more effective communication 

and collaboration among team members and, ultimately, better organizational outcomes.

The result of Hypothesis 4 verification 

The data analysis revealed that diversity did not negatively impact trust levels in virtual 

teams operating in the construction sector. This could be attributed to the fact that these 

teams may include members from various cultural backgrounds, leading to an environment 

that encourages trust through enhanced comprehension and respect of differing views and 

work styles. Additionally, it is possible that the virtual nature of the teams, with its 

increased focus on communication and collaboration, has helped to mitigate any potential 

negative effects of diversity on trust. Overall, virtual teams in the construction sector can 

effectively manage diversity to promote trust and positive outcomes for the organization.

However, the data collected from experts as part of this research showed that diversity can 

actually enhance a team’s trust. Teams comprising individuals from different backgrounds 

and with various levels of expertise and experience can benefit from this diversity. Despite 

this, Peters & Karren (2009) noted that diversity within a team could sometimes result in 
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distrust due to differences in attitudes, values, and performance among team members. 

Research data suggests that diversity can foster trust among team members. Teams with 

members from different backgrounds or cultures can benefit from their varying 

perspectives, skills, and experiences. Although differences among team members can 

sometimes cause conflicts, these can be overcome by the team’s collective ability to 

understand and respect each other’s differences. On the other hand, people are more likely 

to trust others who share similar characteristics and values, which is why trust is more 

prevalent in homogeneous teams. Diversity among team members can provide an 

opportunity for mutual learning and trust-building through understanding and cooperation, 

as emphasized by Costa (2003).

The result of Hypothesis 5 verification 

The findings of the study indicate that establishing and sustaining trust among members of 

virtual teams is closely linked to effective communication. The result of the relationship 

between communication and trust-building is statistically significant and underscores the 

crucial role that efficient and regular communication practices play in virtual team settings. 

The findings of Sagar et al. (2021) support the idea that improved communication leads to 

increased trust among virtual team members, further emphasizing communication's critical 

role in virtual team performance and success. As per the findings of Amah et al. (2013), 

offering training programs to employees is a useful method for managers to enhance team 

performance. These training sessions can aid in building the necessary skills required to 

work collaboratively within a team and create a sense of achievement and contentment 

among employees. Potential topics for the training program may involve coaching, 

communication, conflict resolution, negotiation, and problem-solving.

The result of hypothesis 6 verification 

The analysis of Hypothesis 6 showed that certain team members’ characteristics could 

positively impact trust development in a team. Virtual teams often consist of individuals 

with diverse qualities, including skill level, honesty, kindness, expertise, dependability, and 

professional conduct. According to Kramer and Lewicki (2010), trust in virtual teams may 

start out being based on basic factors. Still, as the relationship develops and team members 
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better understand each other, they may form trust or distrust based on their individual 

characteristics. Additionally, Kramer & Lewicki (2010) suggest that trust in virtual teams 

may depend on the competence of team members. Competence refers to a team member’s 

ability to perform tasks effectively and efficiently. Furthermore, the results of Sagar et al. 

(2021) indicate that reliability, professionalism, and other related characteristics are also 

important components that can positively impact trust in virtual teams. These findings 

suggest that team members’ characteristics are crucial in developing trust among virtual 

teams. Trustworthiness is not only based on individual skills but also on personal qualities.

The result of hypothesis 7 verification 

The analysis revealed that Hypothesis 7 was supported, indicating that team cohesion 

positively affects the association between team member characteristics and trust. The 

findings suggest that trust is primarily influenced by the cognitive aspects of team member 

characteristics, such as their competency, professional ethics and constancy, rather than the 

affective components like care and emotional connection. These findings align with 

Kanawattanachai and Yoo's (2002) and Sagar et al. (2021) research. According to 

Nakayama et al. (2006), trust is associated with competency, loyalty, and openness. 

Besides having favourable qualities in team members, team cohesion also plays a 

significant role in trust building. When a team has a tight-knit bond and a strong sense of 

unity, the impact of team member characteristics on building trust is expected to be more 

potent.

The result of hypothesis 8 verification 

The statistical analysis results showed that this hypothesis was supported, and the literature 

also supports this idea. The findings from the statistical analysis support the hypothesis, 

which is in line with previous research. Conflicts arise from perceived incompatibilities or 

disagreements among team members. Dafoulas and Macaulay (2002) and Kaur (2017) 

have noted that virtual teams require a higher level of trust to operate effectively and 

prevent delays and conflicts compared to traditional, co-located teams. Team members play 

a crucial role in a team by contributing through both social interactions and task-related 

activities. When there are incompatible interpersonal dynamics among team members, it 
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can lead to relationship conflict, which includes tension, animosity, and annoyance. This 

can negatively impact team cohesion and trust in highly interdependent groups. (Jehn, 

1995; Sagar et al., 2021). In teams where conflict is prevalent, there is a risk of reduced 

trust and cohesion among team members. If such conflicts are not managed appropriately, 

they can damage relationships and hinder learning, resulting in a lack of trust. The 

relationship between conflict and cohesion is inverse, indicating that as conflict increases, 

cohesion decreases. It is essential to effectively address and manage conflicts to sustain 

positive relationships and maintain team cohesion.

The result of moderating effect of experience

The study's findings support the notion that individuals with more experience working in 

virtual project teams are better equipped to handle challenges related to diversity and 

communication, reducing the negative impact of conflictsdiversity and communication 

challenges, reducing conflicts' negative impact. This aligns with previous research, which 

has demonstrated that experience and expertise can assist individuals in navigating the 

difficulties of virtual work and developing stronger relationships with their team members 

(Kong et al., 2016; Xiong et al., 2018). These results have significant implications for 

organizations seeking to establish and manage virtual project teams, as they indicate that 

prioritizing the recruitment of experienced individuals may be advantageous. Additionally, 

it appears that increasing experience in virtual teams can lead to increased maturity and 

improved cohesion among team members. It seems that gaining experience working in or 

leading virtual teams, especially ones that are culturally diverseculturally diverse ones, can 

improve cohesion and trust within a team. Developing effective communication practices 

and sharing experiences and goals can also help build strong team relationships. Azimi et 

al. (2011) suggest that certain measures can be taken to optimize the contributions of 

seasoned team members across multiple projects. Cultivating expertise and fostering strong 

bonds among team members can promote cohesiveness and triumph in virtual teams.

Implications of Model of Trust 
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The trust model created through Structural Equation Modeling (SEM) has significant 

implications. Firstly, it highlights the significance of effective communication in building 

trust within virtual project teams. To enhance communication and trust among virtual team 

members, it is recommended to use suitable communication tools and strategies, provide 

training on conflict resolution and interpersonal skills, and improve problem-solving 

techniques. Weak communication within a team can lead to a lack of mutual 

comprehension and hinder overall team understanding.

Second, in United Arab Emirates’s (UAE) case, having diversity among team members 

can contribute to building trust within the team. This is likely due to the diverse team 

members bringing different skills and alternative solutions to the tasks. Furthermore, a 

well-defined and structured organizational culture that communicates objectives and 

expectations can enhance trust among team members. However, policy ambiguity, unfair 

evaluation methods, and unstructured reward systems can lead to a lack of trust among 

team members. Therefore, it is essential for managementmanagement needs to establish a 

structured approach to the company’s organizational culture to foster trust among team 

members. Third, organizations should consider team members’ previous experiences and 

expertise in virtual team settings. Individuals who have previous experience working in 

virtual teams may be better equipped to handle the challenges that come with virtual 

collaboration and have a positive influence on team performance. Additionally, a diverse 

team with varying backgrounds, viewpoints, and abilities can bring new and creative ideas 

to the project. Still, it is crucial to managing manage diversity effectively to reduce the 

potential for conflict. In the end, selecting the appropriate team members and ensuring their 

effective management and communication can play a crucial role in the success of virtual 

projects.

Fourth, teams consisting of individuals with diverse cultural and functional backgrounds 

may encounter disputes, particularly regarding their relationships. Such conflicts, 

stemming from personal ego issues, can diminish the level of trust shared among team 

members. Conversely, conflicts arising from the team’s tasks can be advantageous, as they 

foster constructive discussions and encourage examining novel solutions to challenges. 

Nonetheless, the team must regulate the occurrence of these conflicts to prevent them from 

becoming excessive and interfering with the team’s overall productivity. Fifth, assembling 
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a well-rounded team with a diverse range of individuals is vital. This can facilitate more 

robust connections and trust between team members. When team members believe in each 

other’s abilities and collaborate effectively, it can lead to enhanced knowledge sharing and 

prompt project completion. Furthermore, incorporating experienced team members can 

decrease conflicts, improve information exchange, and refine team communication, 

fostering overall team cohesiveness and success.

Conclusion 

This study aimed to explore interrelationships between trust and various factors that 

enhance Virtual Project Teams (VPTs) in the construction industry. These Virtual teams 

consist of individuals from diverse cultural backgrounds and countries working together 

on various projects. The research focuses on multidisciplinary VPTs and seeks to 

comprehend the factors that impact their effectiveness. By examining existing literature, it 

was discovered that the performance of virtual teams is heavily influenced by the level of 

trust established among team members. The study identified various factors that can impact 

the trust level within virtual project teams and introduced a model to evaluate the effect of 

these factors on trust. The final SEM supports the hypothesized positive interrelationships 

between trust and organizational culture, team diversity, degree of communication and 

team members’ characteristics. Conflict within the team behaves in two different ways. 

First, the task conflict brings more discussions and different perspectives to the problem; 

hence, it helps build trust in team members' capabilities towards achieving the company’s 

goal. Second, if the conflicts result in relationship controversy, it will affect the bonding of 

the team members as it leads to ego and hence affects trust building. Cohesion of the team 

helps in building trust among team members. The more bonding the team members are, the 

less conflicts will occur.

This The trust model, developed through in this the research, can provide useful guidance 

to construction management professionals who aim to cultivate trust among members of 

virtual teams. It underscores essential trust-related themes that senior management and 

project managers should consider when building and managing virtual project teams.

This study’s investigation of the critical factors that influence the success or failure of 

virtual project teams in the construction sector adds to the current understanding of this 
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topic. Previously, such information was not available specifically in the construction 

industry context. The findings of this study are expected to draw the interest of 

professionals and policymakers in this field. In particular, project managers can benefit 

from this these research's insights, which offer guidance on improving team cooperation 

and performance in virtual teams, leading to increased individual learning.
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