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Abstract

Modern construction organizations demand high-performing teams (HPTs) in their
projects in order to face increasing performance challenges. On the one hand, they

face significant performance challenges due to the competition in the industry in many
forms, such as competitive bidding to receive projects. On the other hand, they need to
manage the performance challenges posed by the complexities of the uncertain and
volatile construction project environment to deliver projects successfully and build up
strong organizational profiles to face such issues. At the same time, they must also follow
the legislative requirements of their countries, which are focused on the big issues and
challenges that exist in the contemporary construction industry. In order to enable HPTs,
they need a high-performance work system (HPWS) that can facilitate their projects.
However, although literature shows numerous studies on organizational HPWSs that
consist of human resource management practices, only limited attention has been

given to identifying such a system for the project context. This study aimed to fill this
knowledge gap through a quantitative research study. The project high-performance work
system (PHPWS] was conceptualized using literature and tested using 221 responses to

a questionnaire survey among team members in construction projects. The exploratory
factor and confirmatory factor analyses were performed to analyze data to conclude this
PHPWS. The findings facilitate the construction organizations to create the PHPWS for
enabling HPTs in their projects and constitute a significant original contribution to the
theory and practice in the construction management research domain.
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Introduction

'The construction industry has been rapidly moving forward with collaboration among project stakeholders

(Daniel, et al., 2017), and collaboration among project delivery parties, such as teamwork, has become vital

compared to other forms. Teamwork is still an evolving research theme, although its original contributions
go back to the 20th century. Accordingly, research on high-performing teams (HP'Ts) has become
prominent among academics and industry practitioners nowadays because construction organizations
have been continuously demanding HPTs in their projects. In general, HPTs are the teams that have the
capacity to generate superior performance beyond the average level. On the one hand, today’s construction
organizations demand HPTs to help them face their performance challenges due to increasing competition
in the industry. For example, they face competition in many ways, such as bidding for receiving projects
(Ahmed, El-Adaway, and Caldwell, 2024), branding products and services (Anjomshoa, 2024), and
improving performance with corporate social responsibility and innovation (Zheng, et al., 2024). The
challenges also emerged in achieving sustainability requirements in the society (Blay Jnr, et al., 2023),
receiving productive labor that leads to technological progress (Bellocchi and Travaglini, 2023), and

maintaining green innovation as demanded by modern construction clients (Lépez-Malest, et al., 2024). On
the other hand, today’s construction organizations face significant complexity challenges from the uncertain
and volatile project environment or the construction industry overall. For example, they face complexity

in moving with the modern globalization and liberalization trends (Rani, et al., 2023), conflicts due to

unsustainable construction practices (Omopariola, et al., 2024), digital transformation barriers (Chen, et al.

2024), and adverse carbon emissions in projects (Liu, et al., 2024). The complexity challenges also emerged

due to project size and scope (de Valence, 2011), strict legal requirements on the drivers of construction

productivity such as safety regulations (Chancellor, 2015), and the application of modern technology
and methodology such as building information modeling and digital twin (Olatunji and Sher, 2014;
Bolton, et al., 2018).

In addition to the competition and complexity challenges, today’s construction organizations also have

to work in accordance with the legislative frameworks in their countries that are focused on addressing

big issues and challenges in the contemporary construction industry. For example, cost minimization in
construction projects becomes crucial for the project teams today. The construction industry’s worldwide
spending was approximately USD12 trillion with an increasing rate of 3% per annum in 2019 and is
anticipated to reach USD19.2 trillion in 2035 (Statista, 2019). Therefore, the construction industry is
experiencing a revolution aimed at reducing cost (Deep, et al. 2021). Research evidence has shown that the

industry needs to pay significant attention to improving the construction practices in terms of investment,
project sizes, procurement, construction process, and technology (Deep, et al. 2021). Furthermore, literature
evidence shows that both public and private sector organizations in the industry still have severe shortfalls
in their initiatives to achieve the United Nations’ 17 sustainable development goals by 2030 (Sankaran

Miller, and Drouin, 2020). Therefore, most governments implement legislative requirements in their

procurement practices with strict rules and regulations to be followed by the project teams. Moreover, if the
construction project teams do not perform well, the risk of insolvency of their organizations will be higher
because insolvency is a significant issue in the construction sector (Coggins, Teng, and Rameezdeen, 2016).
This means that the construction organizations need HPTs in their projects in order to face these issues and

challenges.
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In order to enable HPTs in their projects, the construction organizations should create high-
performance work systems (HPWSs) that consist of systems and practices to facilitate this process.
Literature shows evidence of such an HPWS that consists of human resource management (HRM)

practices in the organizational context (e.g., Huselid, 1995; Bowen and Ostroff, 2004; Boxall and Macky,

2009; Takeuchi, et al., 2009; Chiang and Hsu, 2012; Guest and Bos-Nehles, 2013; Kehoe and Wright,
2013; Pak and Kim, 2016; Shin and Konrad, 2017; Siddique, Procter and Gittell, 2019; Teo, Bentley and

Nguven, 2020; Estiri, et al., 2021; Farrukh, et al., 2021; Nassani, et al., 2023). However, among the plethora

of such studies on the need to continuously develop HPWSs in the organizational context, only marginal
attention has been given to exploring such a system in the project context. There are some noteworthy
contributions to developing the project HRM system (e.g., Bellini and Canonico, 2008; Bondarouk and
Ruel, 2008; Abuazoom, et al., 2017), but a clear HPWS in the project context is inadequately revealed. As

the demand for HPTs grows in the modern construction industry, unveiling such an HPWS to facilitate

the enabling process of HPTs in the project context is a significant knowledge gap that adversely affects the
contemporary construction industry’s performance.

As such, this study aimed to fill this knowledge gap by conducting a quantitative research study with
the objective of developing the project high-performance work system (PHPWS) that can enable HPTs.
Accordingly, the paper is structured with the following sections: literature review, research methodology,
results, discussion of the findings, and conclusions. The PHPWS has been developed as a contribution
to the study in order to make a difference in the construction industry by indicating the importance of

developing such a system in construction projects to enable HPTs.

Literature review

ORGANIZATIONAL HIGH-PERFORMANCE WORK SYSTEM

As discussed in the introduction, HPWSs are needed to facilitate the enabling process of HPTs. Literature
shows that the theory and practice in this research theme have been developing for several years. The
high-performance paradigm was the theoretical juncture for starting a high-performance culture in the
business industry (Danford, et al., 2005; Hughes, 2008). This was a managerial approach for driving high-

performance outcomes, focusing on utilizing mutually reinforced production and labor management
practices (Hughes, 2008). Such a high-performance work culture originated several decades ago with the
Japanese influence in production and work organizations after World War 11, although it has since been

integrated into other sectors (Ashton and Sung, 2002; Danford, et al., 2005; Hughes, 2008). The literature

shows evidence of research on high-performance work organization as the starting point for developing
such a high-performance culture in the industry (Huselid, 1995; Hughes, 2008; Gong, et al., 2010; Pak

and Kim, 2016). Thereafter, the idea has moved toward exploring high-performance work practices

(HPWPs) that consist of HRIM practices in terms of developing more effective organizations to achieve
high performance (Huselid, 1995; Hughes, 2008; Ogbonnaya, et al., 2017; Shin and Konrad, 2017). Such

HPWPs promote positive employee outcomes such as trust, commitment, psychological health, and job

satisfaction to achieve high performance in organizational work settings (Van De Voorde, et al., 2012;

Ogbonnaya, et al., 2017). Thereafter, research attention has moved toward HPWS in the organizational

context.

Many authors defined the HPWS as a set of coherent HRM practices that organizations could
implement to facilitate employee skills and motivation for achieving high performance and productivity
(e.g., Huselid, 1995; Bowen and Ostroff, 2004; Boxall and Macky, 2009; Takeuchi, et al., 2009; Chiang and
Hsu, 2012; Pak and Kim, 2016; Shin and Konrad, 2017; Siddique, Procter and Gittell, 2019). Generally,
enhancing employee skills makes them comfortable to work with motivation, and, thus, better HRM
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practices facilitate high performance. Some researchers view that the HPWS in organizations is associated

with employee behavior (Miao, et al., 2020), while others believe that it facilitates employees’ commitment
and empowerment to perform (Para-Gonzilez, Jiménez-Jiménez, and Martinez-Lorente, 2019). It is
actually not only these aspects, but it is also linked with employee relations as HRM practices. However,
although the HPWS facilitates the high performance of teams, research evidence shows that this can also
exert negative effects (Han, Sun, and Wang, 2020). This may be due to negative HRM practices or the
negative influence of HRIM practices, but reviewing such practices was outside the scope of this paper.

Table 1 shows the HRM practices of the HPWS in the organizational context. According to this review,
there are two categories of the characteristics of the organizational HPWS. The first category consists of
the characteristics that are related to the general HRM system of the organizations such as job security

(Teo, Bentley and Nguyen, 2020), better human resource outcomes (Estiri, et al., 2021), employees’job
satisfaction and work engagement (Ogbonnaya and Valizade, 2018), and employee resilience (Cooke, et al.
2019). The second category consists of specific HRM functions. The first HRM function is recruitment

and selection, which includes practices such as job role design in terms of employee skills and capabilities
(Takeuchi, et al., 2007; Teo, Bentley and Nguyen, 2020), selection based on collaboration and teamwork
ability (Takeuchi, et al., 2007; Nassani, et al., 2023), and the job having an up-to-date description (Teo,
Bentley and Nguyen, 2020). The second HRM function is training and development, which consists of

HRM practices such as ensuring that training is continuous to support long-term employee potential
(Takeuchi, et al., 2007; Teo, Bentley and Nguyen, 2020; Farrukh, et al., 2021), emphasizing on-the-job
experiences (Takeuchi, et al., 2007; Farrukh, et al., 2021; Hassett, 2022), and a positive attitude to develop
a committed and competent workforce (Farrukh, et al., 2021). The third HRM function is performance

management, which consists of HRIM practices such as performance appraisal based on quantifiable

results (Takeuchi, et al., 2007; Teo, Bentley and Nguyen, 2020), compensations including high wages

(Takeuchi, et al., 2007), and more than one potential position to promote employees (Teo, Bentley and
Nguyen, 2020). According to this literature review focusing on research during the last three decades,
the organizational HPWS is confirmed as a system of HRM practices. The next section reviews how
this HPWS in the organizational context can be extended to develop the theory and practice of a similar
HPWS for the project context to facilitate the enabling process of HPTs.

Table 1. The characteristics of organizational HPWS

Characteristic(s)/variable(s) in literature with author(s)

General HPWS is an HRM system that:
HRM - enhances affective commitment and empowerment of employees to perform
system (Para-Gonzalez, Jiménez-Jiménez, and Martinez-Lorente, 2019),
- positively affects employees’ organizational citizenship behavior to perform
(Zhang, et al., 2022),
- plays a key role in the organization’s psychosocial safety climate for employees to
perform (Miao, et al., 2020; Teo, Bentley, and Nguyen, 2020,
- provides job security and guarantees to employees in the job (Teo, Bentley, and
Nguyen, 2020,
- allows employees in the jobs to make decisions and/or engage in decision-
making participation (Teo, Bentley, and Nguyen, 2020; Nassani, et al., 2023,
- keeps open communications with employees in this job (Teo, Bentley, and

Nguyen, 2020),
- enhances employees’ innovative behavior to perform (Miao, et al., 2020),
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Characteristic(s)/variable(s) in literature with author(s)

- facilitates higher levels of customer orientation to enhance overall service
performance (Jo, et al., 2023),

- facilitates better human resource outcomes and enhances performance
(Estiri, et al., 2021),

- enhances customer satisfaction (Ogbonnaya and Valizade, 2018),

- enhances return on investment (Katou, 2011; Estiri, et al., 2021],

- enhances organizational coordination (Fu, et al., 2019; Estiri, et al., 2021),

- enhances market share (Fu, et al., 2015; Bin Saeed, et al., 2019; Estiri, et al.,
2021),

- enhances workforce productivity (Huselid, 1995; MacDuffie, 1995; Guthrie, 2001;
Datta, et al., 2005: Guthrie, et al., 2009: Estiri, et al., 2021),

- influences employees’ job satisfaction and work engagement (Ogbonnaya and
Valizade, 2018), and

- facilitates employee resilience and engagement (Cooke, et al., 2019).

Specific ~ HPWS is related to recruitment and selection to the extent of:

HRM - job role design is based on skills and capabilities and gives considerable
function importance to the staffing process (Takeuchi, et al., 2007; Teo, Bentley, and
Nguyen, 2020,

- having a comprehensive selection process with interviews (Takeuchi, et al., 2007;
Teo, Bentley, and Nguyen, 2020: Nassani, et al., 2023},

- selection is based on collaborative and teamwork ability (Takeuchi, et al., 2007;
Nassani, et al., 2023,

- selection involves screening many job candidates with very extensive efforts
(Takeuchi, et al.,, 2007: Teo, Bentley, and Nguyen, 2020),

- selection places priority on team member potential to learn (Takeuchi, et al.
2007),

- job has an up-to-date description (Teo, Bentley, and Nguyen, 2020J, and

- the job description accurately describes the duties and responsibilities (Teo,
Bentley, and Nguyen, 2020).

Specific ~ HPWS is related to training and development to the extent of:
HRM - training is continuous to long-term employee potential (Takeuchi, et al., 2007;
function Teo, Bentley, and Nguyen, 2020: Farrukh, et al., 2021],
- training programs are comprehensive and extensive (Takeuchi, et al., 2007; Teo,
Bentley, and Nguyen, 2020; Farrukh, et al., 2021,
- training programs emphasize on-the-job experiences and work engagement
(Takeuchi, et al., 2007; Farrukh, et al., 2021; Hassett, 2022),
- training programs are effective (Farrukh, et al., 2021),
- transmitting a positive attitude about the organization’s desire to develop a
committed and competent workforce (Farrukh, et al., 2021), and
- training emphasizes employees’ mindset to motivate them to perform their tasks
more flexibly (Nassani, et al., 2023).
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Characteristic(s)/variable(s) in literature with author(s)

Specific ~ HPWS is related to performance management to the extent of:
HRM - performance appraisal is based on objectives and quantifiable results
function (Takeuchi, et al., 2007; Teo, Bentley and Nguyen, 2020; Zhu, Gao and Chen, 2022,

- performance appraisals include management by objectives with mutual goal
setting and quantifiable objectives (Takeuchi, et al., 2007; Teo, Bentley, and
Nguyen, 2020,

- performance appraisals include developmental feedback and learning from
mistakes (Takeuchi, et al., 2007; Akhtar and Mittal, 2014; Nassani, et al., 2023),

- incentives are based on team performance (Takeuchi, et al., 2007; Zhu, Gao, and
Chen, 2022),

- compensations have a reward system and high wages (Takeuchi, et al., 2007;
Abugre and Nasere, 2020),

- the incentive system is tied to skill-based pay (Takeuchi, et al., 2007; Zhu, Gao,
and Chen, 2022,

- having more than one potential position to promote employees to (Teo, Bentley,
and Nguyen, 2020),

- employee appraisals emphasize long-term development, career planning, and
group-based achievements (Teo, Bentley, and Nguyen, 2020; Wang, et al., 2021],
and

- giving flexibility in performance appraisals (Ni, et al., 2020; Nassani, et al., 2023).

Note. HRM, human resource management; HPWS, high-performance work system.

PROJECT HIGH-PERFORMANCE WORK SYSTEM

As discussed above, the organizational HPWS consists of a system of HRM practices. Thus, the PHPWS
can also be predicted as a system of project HRM practices due to the interchangeable nature of both
contexts. However, three questions must be answered before conceptualizing this because the organizational
and team contexts are two different team performance levels. These questions are as follows: (1) How do we
consider a concept of a permanent organizational setting in a similar way to a temporary project setting? (2)
Can we consider a concept that relates to a team performing in an organizational setting in a similar way

to a team performing in a project setting? (3) How does the existing literature on project HRIM practices
support this argument?

The first and second questions can be answered together with the help of the literature on the definition
of a project. According to the literature, a project is a temporary project organization (TPO) that has an
internal temporary project environment that consists of actions in relation to time, tasks, and teams, as
well as the external environment that is linked with making choices relating to the goals, expectations,
and control of the permanent organization (Miles, 1964; Palisi, 1970; Goodman and Goodman, 1976;
Goodman, 1981; Cleland and Kerzner, 1985; Lundin and Séderholm, 1995; Turner and Muller, 2003;
[acobsson, et al., 2013; Marchi and Sarcina, 2023). A project is temporary in reality, although both

organizations and projects have organizational structures. A project also has the components or variables

relating to communication, leadership, and motivation in a similar way to organizations in accordance with

the organizational design theories (Cyert and March, 1963; Packendorff, et al., 1987). The general truth

is that the HRM system facilitates employee performance in both organizational and project settings.
Furthermore, the HRM system generally consists of HRIM functions of recruitment and selection, training
and development, and performance management in both organizational and project settings. Thus, if the

HRM system is identified as the HPWS in the organizational context, extending the same idea to the
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project context is valid according to these analyses. Therefore, the same context of the organizational HPWS
can be adapted to conceptualize the PHPWS, keeping the contextual-level difference.

'The answer to the third question also supports the above conceptualization. For example, Bondarouk and
Ruel (2008) indicated the influence of a project HRM system on improving the end-user behavior in terms
of implementing new software to achieve high-performance information technology projects. Bellini and
Canonico (2008) confirmed the role of the HRM system for the knowledge creation to perform in project
settings. Furthermore, Abuazoom, et al. (2017) also confirmed the theoretical link between the HRM

system and enhanced performance in construction projects. The project HRM system enhances performance
according to this literature. Moreover, the literature provides evidence of three categories of HRM practices
that support this argument: the opportunity-enhancing HRM practices, such as recruitment and selection;
motivation-enhancing HRM practices, which comprise activities relating to compensation and incentives
for motivating people to perform, such as performance management; and skill-enhancing HRM practices,
which represent activities relating to enhancing people’s knowledge, skills, and competencies to perform,
such as training and development (Takeuchi, et al., 2007; Jiang, et al., 2012; Chowhan, 2016; Nelson, et al.,
2017). 'Thus, the PHPWS can be conceptualized as a system of HRM practices similar to the organizational

context as the answers to the aforementioned three questions. The next section focuses on the research

methodology adopted to test this concept empirically.
Research methodology

RESEARCH DESIGN AND STRATEGY

'This study investigates the research question of what the PHPWS is for facilitating construction
organizations to enable HPTs in their construction projects. Literature alone was insufficient to answer
this question because of the limited available sources, and, thus, it was necessary to collect data from the
practical construction industry. Generally, the design of a research study depends on the research questions
(Bryman, 2015; Bryman and Bell, 2015; Saunders, et al., 2016). Therefore, it was helpful to identify the
aforementioned research question clearly through gaps in the literature in order to adopt an appropriate

research methodology. The PHPWS was adapted through the existing literature on organizational HPWSs,
as discussed in the literature review section. For this purpose, the assumptions were made about the
interchangeable nature of the organizational and project work environments. These assumptions indicate
the ontological philosophical position of this study, that is, the nature of the reality of the interchangeable

organizational and project environments in which the project teams perform (Saunders, et al., 2016). It

was necessary to test the model fit of the PHPWS to confirm this adaptation to the construction project
context. Accordingly, the variables of the PHPWS were needed to measure quantitatively for the analysis;

hence, it was more appropriate to adopt a quantitative research approach (Creswell, 2014; Saunders, et al.,

2016). Accordingly, the PHPWS variables were measured using a questionnaire survey, based on the belief
that its complex teamwork environment in construction projects could be explored through a systematic
and simplified approach. This means that the acceptable knowledge on project team performance in the

PHPWS is constituted through direct observable variables that can be quantifiable (Bryman, 2015; Bryman

and Bell, 2015). This shows the application of positivist perspectives in terms of the epistemological
philosophical position of this research. Accordingly, a questionnaire survey among construction project team

members was conducted.

QUESTIONNAIRE DEVELOPMENT

In order to collect data using the questionnaire survey, the survey instrument had to be developed. If
compatible survey instruments are available for the constructs in the related literature, the general research
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practice in the industry will be to use the existing item scales. Similarly, the existing survey instrument

of the organizational HPWS used by Takeuchi, et al. (2007) was adapted. The authors’ 21-item scale

was originally developed by Lepak and Snell (2002) for the HPWS in organizations. As discussed in

the literature review, the nature of HRM practices in both organizational and project contexts is similar

and interchangeable; thus, it was appropriate to adapt the item scales in the organizational context to the
PHPWS by editing appropriate texts to retain the contextual-level differences. However, in order to adapt
the survey instrument free from bias with validated psychometric properties to minimize the risk, the survey
instrument was checked using three theoretical methods used in quantitative research (Field, 2009). The

existing results of using this survey instrument in the literature were used for this purpose. The first method
was to drop the item scales with loading factors below 0.5 using the available exploratory factor analysis
(EFA) results. Accordingly, seven items out of 21 variables were dropped due to loading factors below

0.5 using the results of Takeuchi, et al. (2007). Generally, researchers used 0.3 or 0.4 as the threshold limit
for the item reduction (Field, 2009), but 0.5 was used as the threshold limit for this purpose to minimize

the risk of adapting the survey instrument from the organizational context to the project. The second test
was dropping components for which Cronbach’s alpha was below 0.7, but no such components could be
found. Cronbach’s alpha for the entire survey instrument was (o = 0.90) above the threshold limit of 0.7. The
group of items with a negligible percentage of loading compared to the total survey instrument was reduced
according to the third method, but no such cases were found either. The final survey instrument to measure
the PHPWS consisted of 14-item scales. This was employed with a 5-point Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree) in the questionnaire. The final questionnaire also consisted of some

demographic questions to collect information on respondents.

SAMPLE SELECTION

'The sample selection is very important in a research study in order to have meaningful results to provide
valuable implications to the industry. In this study, two selection criteria were used to select a strong sample.
The first was the selection of survey respondents who were either working in the construction industry

by the time of the survey or had worked in the industry previously, as the research investigation was for
developing the PHPWS for the construction project context. In order to ensure this, the respondents were
asked to answer the questions regarding a single construction project and the project team that they were
working with at the time of the survey or had previously worked for. If the respondents were outside this
scope, they were instructed not to complete the survey before the main questions. The second criterion was
the selection of an appropriate sample size for the survey. Qualitative research typically focuses on in-depth
study of relatively small purposeful samples, whereas quantitative methods typically depend on larger
random samples (Patton, 1990). In terms of quantitative research, the sample size is very important because
the strength of the output depends on it (Field, 2009). This study used two data analysis methods, the EFA

and the confirmatory factor analysis (CFA), as discussed in the next section. Accordingly, the minimum

threshold of 150 responses for both the EFA and CFA was decided (Guadagnoli and Velicer, 1988; Field,
2009).

In the sample selection, no restrictions were placed on the nature, sector, and value of the projects, or
the functions and sizes of the teams, as the research question did not depend on these factors. Snowball

sampling was used to recruit respondents (Naderifar, Goli, and Ghaljaie, 2017) because no single place was

available to undertake sampling of people working in the construction industry around the world. Hence,

the participants were selected from anywhere in the world through known contacts and networking.
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Results

SURVEY RESPONSES

By the time the survey closed, a total of 231 responses were received from the construction industry.
Thereafter, data screening was conducted in Excel with the help of the facility provided by the online

survey platform, and data were checked manually. After data preparation activities, as discussed below, the
remaining sample for performing both the EFA and CFA tests was 221. The final sample consisted of 80%
men and 20% women: 97% with educational attainment of a degree or above, 31% from the UK and Europe
and 61% from Asian countries, 42% with more than 5 years of construction industry experience, and 46%
working or had worked on projects with a budget of over USD10 million.

DATA ANALYSIS STRATEGY

'The data analysis strategy in this study consisted of three stages. In the first stage, the initial data preparation
was undertaken through data screening and missing data analysis. This was carried out manually as well as

using the missing data analysis function provided in the IBM SPSS Statistics 28 software (Hair, et al. 2010).

The EFA was employed in the second stage. The EFA examines the underlying patterns and relationships
of a large number of variables in a dataset and determines whether the information can be condensed

or summarized in a smaller set of factors or components (Field, 2009). In this study, the PHPWS was

measured using a 14-item scale, and 221 responses were used for this test. The item scales of the PHPWS
were adapted from the organizational context. Thus, in order to investigate the suitability of variables

for the construction project sector, it was appropriate to apply the EFA. The researchers also used the

EFA for item reduction. Although the 14-item scale that had a reasonably good number of variables was
used, the reduction of unloaded items that were not matched with the construction project context was

a reason for applying the EFA. This test was performed using principal component analysis (PCA) with
Varimax rotation in the IBM SPSS software. The PCA is used in quantitative research to extract important
information from a large data table by means of a smaller set of new orthogonal variables called principal
components. The displays of the patterns of similarity in these variables can be observed as points in maps
in scatter diagrams (Abdi and Williams, 2010). Therefore, the PCA can be used to reduce cases by variables
in a data table using principal components (Greenacre, et al., 2022). The important requirement is applying

the PCA with appropriate rotation. Most researchers undertake factor loading using Varimax rotation to
adjust the components in a way that makes the loadings either highly positive or negative, or zero, while
components are kept uncorrelated or orthogonal (Corner, 2009). Similarly, the PCA with Varimax rotation

was selected for this study, as it was compatible with the purpose. However, a number of statistical validation
checks were conducted to ensure the data validity for drawing research conclusions. The first check was
applying the threshold limit of 0.5 Kaiser-Meyer—Olkin (KMO) to measure sampling adequacy to

conduct the EFA (Field, 2009; Napitupulu, Kadar, and Jati, 2017). The second was checking the composite
reliability of 0.7 Cronbach’s alpha, as this is the common threshold limit used in quantitative research. The

communalities in the EFA provide information on how much variance the variables have in common or

share and sometimes indicate how highly predictable the variables are from one another (Pruzek, 2005). The

higher the communality value, the more the extracted factors will explain the variance of the item (Tavakol
and Wetzel, 2020). The 0.4 communality threshold limit was used for the item reduction (Field, 2009).

'The third stage of data analysis was conducting the CFA to test the model fit of the PHPWS with the
final item scales remaining after performing the EFA. This was conducted using the IBM SPSS Amos

26 Graphics software. CFA is a method of uncovering the latent structure between an observed variable
and hypothesized underlying constructs (Garson 2009). This often involves detecting which variables load
onto which factors (Kim and Mueller, 1978). Using the above software, CFA was undertaken to assess the
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goodness of model fit of the PHPWS. Three indices recommended by Hu and Bentler (1999) and Nye
(2023) were used to assess the model fit. First, the comparative fit index (CFI) was close to 1.00 (20.95), as
given by Bentler (1990). Second, the root mean square error of approximation (RMSEA) of Browne and
Cudeck (1993) had a cutoff limit of <0.06 or was relaxed to <0.1.Third, the standardized root mean square
residual (SRMR) had a cutoff limit of <0.06 or was relaxed to <0.1.

DATA PREPARATION

After data screening with the help of an online survey platform, missing data analysis was conducted.

'The first step was to manually check in order to drop any response that was missing key demographic
information or had a large amount of information. Through this manual audit, 10 responses were dropped,
and six of them were totally empty. The reason for this may be that the respondents, after reading the initial
instructions, abandoned the survey regarding a construction project to which they were linked or they
might be from other project sectors. The second step was to use the Missing Value Analysis option in the
IBM SPSS Statistics 28 software. In the results, the percentage of missing each item was checked with

the threshold limit of dropping items that missed more than 10% of the required information (Hair, et al.

2010). None of the items had to be dropped, and the missing percentage was within the range of 0.5%

to 1.4% where four items had shown 1.4%. The pattern of missing data was checked using the Missing
Completely At Random (MCAR) test in the SPSS software. It was confirmed that the missing data pattern
was MCAR because Little’s overall test of missing data was not significant (Little’s MCAR test: chi-

square = 142.290, df = 120, Significance = 0.081), showing a score above 0.05 (Tabachnick and Fidell, 2007).

Next, data imputation was undertaken using expectation maximization in SPSS. The remaining sample after

completing data preparation for applying the EFA was 221 responses.

EXPLORATORY FACTOR ANALYSIS RESULTS

The EFA was conducted using PCA with Varimax rotation in the IBM SPSS software. The KMO measure
of sampling adequacy for this PHPWS survey instrument was 0.820, and, thus, the selected sample fulfilled
the threshold limit of 0.5 (Field, 2009). This means that the data collection sample was sufficient to draw
valid conclusions in this study. The scree plot was also satisfactory, as shown in Figure 1. The EFA results

indicated that all item scales were loaded meaningfully, as shown in Table 2. Two variables that had not been
loaded properly were dropped using the threshold limit of 0.4 as used in many quantitative research studies
(Field, 2009). The final survey instrument of the PHPWS consisted of 12-item scales for the construction
project context. The final PHPWS survey instrument had Cronbach’s alpha of 0.804, and this was greater

than the 0.7 threshold limit. According to the scree plot (see Figure 1), there may be a possibility to identify
three components, although the diagram does not show significant differences from the second component
onward. The results presented eigenvalues of 4.216 (30.1%), 1.462 (10.4%), and 1.276 (9.1%) for the initial
three components in terms of using 1.0 as the threshold limit of an eigenvalue. However, none of them was
loaded meaningfully, showing distinctively different components of the PHPWS due to overlaps between
them in both the component matrix and the rotated component matrix, as shown in Table 3. Therefore, the
survey instrument did not confirm meaningful components of the PHPWS applicable to the construction
project sector. Thus, the PHPWS consisting of 12-item scales was taken as a single construct without

components to test its model fit when applying the CFA.

CONFIRMATORY FACTOR ANALYSIS RESULTS

The CFA was performed using the IBM SPSS Amos 26 Graphics software to test the model fit of the
PHPWS in accordance with the data analysis strategy described above. The test was carried out using the
12-item scale of the PHPWS that remained after the EFA. The model fit of the PHPWS was tested as a
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Figure 1.  PCA scree plot of the PHPWS. PCA, principal component analysis; PHPWS, project high-
performance work system.

Table 2. EFA results of the PHPWS

1. Job roles are designed around team members’ skills and capabilities 0.452
2. Selection of team members is comprehensive [i.e., uses interviews and 0.522
tests)
3. Selection emphasizes team members’ ability to collaborate and work in 0.578
teams
4. Selection involves screening many job candidates 0.334*
5. Selection places priority on team members’ potential to learn 0.431
(e.g., aptitude]
6. Training is continuous 0.464
7. Training programs are comprehensive 0.560
8. Training programs emphasize on-the-job experiences 0.425
9. Performance is based on objective, quantifiable results 0.570
10. Performance appraisals include management by objective with mutual 0.662
goal setting
11. Performance appraisals include developmental feedback 0.464
12. Incentives are based on team performance 0.337*
13. Our compensations include high wages 0.553
14. The incentive system is tied to skill-based pay 0.601

Note. EFA, exploratory factor analysis; PHPWS, project high-performance work system.
*Dropped due to the below threshold limit of 0.4 (Field, 2009).
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: FT’ : ESS Table 3. Component matrix and rotated component matrix of EFA for the PHPWS
ltem Component matrix
0.579 -0.342 -0.014 0.518 0.026 0.428
2 0.640 -0.214 -0.257 0.675 0.131 0.220
3 0.493 -0.336 -0.471 0.755 -0.080 0.042
4 0.520 -0.127 -0.218 0.539 0.144 0.151
5 0.574 -0.0140 -0.286 0.624 0.153 0.133
6 0.570 0.290 -0.236 0.446 0.515 -0.024
7 0.647 0.298 -0.230 0.492 0.564 0.015
8 0.649 0.064 0.011 0.415 0.404 0.300
9 0.510 -0.269 0.488 0.119 0.120 0.736
10 0.529 -0.326 0.525 0.128 0.088 0.799
11 0.530 -0.226 0.363 0.201 0.148 0.634
12 0.402 0.333 0.254 -0.001 0.528 0.24
it 0.429 0.599 0.102 0.028 0.743 0.021
14 0.545 0.524 0.171 0.086 0.753 0.163

Note. EFA, exploratory factor analysis; PHPWS, project high-performance work system.
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Figure 2.  Histogram of the PHPWS. PHPWS, project high-performance work system.
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Model identification/index

Degrees of freedom (df)

Chi-square test (3

55

180.257 (x? = 0.000)

7

Comparative fit index (CFI) 0.776
Tucker-Lewis index (TLI) 0.731
Root mean square error of approximation 0.102
(RMSEA)
Standardized root mean square residual 0.049
(SRMR)
Note. CFA, confirmatory factor analysis.
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Figure 3.  Path diagram of CFA. CFA, confirmatory factor analysis.

Model value Cutoff value

>0
>0.05
20.95 or relaxed to 0.90
20.95 or relaxed to 0.90

<0.06 or relaxed to <0.1

<0.06 or relaxed to <0.1
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single construct because no components could be identified using the EFA. The histogram plot was also
checked (see Figure 2) to confirm the normal distribution before conducting the CFA (Hair, et al., 2010).

Table 4 and Figure 3 show the path diagram and the results of this test. According to the results, the

degree of freedom was above zero (df > 0). This gave a good sign, indicating that the model could be
estimated and that the model fit could be assessed (Hu and Bentler, 1999; Nye, 2023). Next, the results of
a few model fit indices were checked, rather than being limited to one index (see Table 4). The results of

the CFI and Tucker—Lewis index (TLI) were close to 1.00 in a reasonably satisfactory way but indicated
0.776 and 0.731, respectively, slightly below the cutoff limit of 20.95 or were relaxed to 0.90 (Hu and
Bentler, 1999; Nye, 2023). However, the results of the RMSEA were marginally satisfactory, showing the
value of 0.102, approximately fulfilling the cutoff limit of <0.06 or was relaxed to <0.1 (Hu and Bentler.
1999; Nye, 2023). The model fit was successfully satisfactory, showing the SRMR index value of 0.049,
fulfilling the cutoff limit of <0.06 or was relaxed to <0.1 (Hu and Bentler, 1999; Nye, 2023). The model

fit can be confirmed according to these indications. However, these results are further discussed in the

discussion of findings section because the CFA model fit indices depend on many factors.

Discussion of findings

'The key finding of this study is the confirmation of the PHPWS as a single construct that consists of
variables of HRM practices that are relevant to the construction project context. This lends credibility to
the authors who have contributed to developing this concept in the literature (see Table 1 and literature

review). As discussed in the introduction, there are a plethora of studies in the literature regarding the
organizational HPWS, but only limited attention has been given to identifying the variables of the
PHPWS, particularly for the construction project context. As such, this study developed the PHPWS,
adapted from the organizational HPWS, to be further validated with primary data from practical projects
while retaining the contextual-level difference. As discussed in the literature review, three questions were
answered, supporting the concept for this adaptation and giving credibility for the authors who contributed
to theory development in terms of TPOs and organizational design in the literature (e.g., Cyert and March,
1963; Miles, 1964; Palisi, 1970; Goodman and Goodman, 1976; Goodman, 1981; Cleland and Kerzner,
1985; Packendorft, et al., 1987; Lundin and Soderholm, 1995; Turner and Muller, 2003; Jacobsson, et al.,
2013; Marchi and Sarcina, 2023). The findings in this study confirm the conceptualization of the PHPWS
as the project HRM system as the same in organizations. This finding adds value to the noteworthy
contributions in the literature (e.g., Takeuchi, et al., 2007; Bellini and Canonico, 2008; Bondarouk and

Ruel, 2008; Jiang, et al., 2012; Chowhan, 2016; Abuazoom, et al., 2017; Nelson, et al., 2017). The EFA
results confirmed the PHPWS as a single construct that consists of 12 variables, acknowledging the original

authors who developed or further validated this survey instrument in the literature (Lepak and Snell, 2002;
Takeuchi, et al., 2007). Although factor rotation through PCA indicated the possibility of identifying a few
components according to EFA results, the factors were not meaningfully loaded to identify distinctively

different components due to overlaps between components. This may be due to overlapping management

contexts in HRM practices that could be further investigated through future research.

Although the PHPWS could be confirmed, the CFA results gave slightly contradictory results regarding
the model fit of the PHPWS with the 12-item scale (see Table 4). The good indication showed df > 0 by
confirming that the model could be estimated and the model fit could be assessed. The results also fulfilled
at least two model fit indices, while others were approximately fulfilled or showed better indications. The
% = 000 (<0.05) was significant, indicating that the model did not fit the data well. Both the CFI and
TLI were also not within the accepted cutoff limits but approximately close to them. However, both the
RMSEA and SRMR fulfilled either accepted or relaxed cutoff limits, confirming the model fit. Although
the requirements to fulfill the model fit according to the chi-square test were not met, in practice, this is not
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considered a very useful model fit index by most researchers because it can be affected by several factors,
such as sample size, model size, distribution of variables, and omission of variables (Hayduk, et al., 2007).
Therefore, the chi-square index cannot be taken as an indication to decide the model fit of the PHPWS
because this study had a relatively small sample size of 221, although it was above the threshold limit. TLI is
a relative fit index. According to the above discussion related to the chi-square, TLI may also not be a good
index for this study because it also depends on the sample size. The CFI is a noncentrality-based index that
depends on the sample size, but this is less sensitive to sample size than the chi-square. Although the CFI
value did not fulfill the cutoff limit, it was approximately 0.9. Generally, the CFI value ranges from 0 to 1,
with higher values indicating a better model fit. However, both the RMSEA and SRMR indices fulfilled
the cutoff or relaxed cutoff limits, and thus, the model fit can be confirmed. The contradictory CFA results
may be due to sample size or overlapping between variables, similar to the above discussion on component

identification during the EFA, or other reasons, and this could be further investigated in future research.

'The literature shows that the HPWS facilitates the enabling process of HPTs, and this is built up with
a system of HRM practices in the organizational context. The above findings confirmed the same for the
project context. This confirmation also adds value to the noteworthy views in the literature, indicating that
the HPWS depends on employees’ behavior, commitment, empowerment, and relations because the HRM

system is directly linked with these aspects (e.g., Para-Gonzilez, Jiménez-Jiménez, and Martinez-Lorente,

2019; Miao, et al., 2020). However, investigating other aspects that can facilitate the enabling process of

HPTs in a general project environment could be a future research direction.

Conclusions
'This study concluded that the PHPWS is a single construct that consists of 12-item scales of HRM

practices, and this study achieved its aims and objectives. This conclusion was made empirically, confirming
the adapted PHPWS from the organizational HPWS in the literature. The EFA results supported this
conclusion by meaningfully loading the factors. Although some model fit indices showed slightly unusual
values—due to sample size limitations or other factors—the CFA results indicate that the PHPWS

model has an acceptable fit based on reasonably satisfactory indices. In conclusion, the PHPWS makes a
significant contribution to the construction industry. The construction project organizations can understand
the importance of implementing the HRM systems with better HRM practices in their projects to facilitate
the enabling process of HPTs. Thus, this finding provides clear evidence and much-needed clarity on the
importance of a strong project HRIM system for enabling HPTs in construction projects.

'This research is one of the first studies confirming the PHPWS for the context of construction projects
and, thus, makes a significant theoretical contribution. From the construction management research
perspective, this is also an original contribution to the body of knowledge. Evidence of the PHPWS is no
longer anecdotal, and the construction organizations and project team managers can identify what aspects
are to be prioritized in their HRIM system. This paper also contributes to knowledge on the methodological
standpoint by providing an empirically validated PHPWS as a survey instrument with 12 variables. Future

studies can employ this survey instrument to develop further theories and practices.

However, this study had two limitations. The first limitation was the reasonably small sample size for
applying the EFA and CFA. However, extra care was taken to apply a sample size above the accepted
threshold limit. Statistical validation tests to confirm the adequacy of the sample size were also checked and
had satisfactory results. However, slightly unusual results in terms of a few model fit indices in the CFA, as
well as in the process of identifying the components of the PHPWS through the EFA, were detected. This
may be either an implication of the overlapping HRM practices between variables in terms of management
perspectives or due to other reasons that are outside the scope of this paper. The second limitation was

reviewing only the PHPWS, which consists of HRM practices to enable HPTs, as exploring other project

Construction Economics and Building, Vol. 25, No. 3/4 December 2025



C

UTs
ePRESS

58

Gunathilaka et al.

environmental aspects for this purpose was outside the scope of this study. It is recommended that future
studies explore the overlapping variables in the unsatisfied components of the PHPWS and identify other

project environmental aspects to enable HPTs.
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