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Abstract: The construction industry is continuously affected by external and internal agents that
modify and define its competitiveness. Changing markets, currency fluctuations, and tremendous
competition have made the issue of competitiveness increasingly important. The literature highlights
factors that determine the competitiveness of construction firms, including easy-to-measure elements,
such as financial, sales, return on investment, etc., while other elements are not as easily measurable,
such as customer satisfaction, employee satisfaction, loyalty, and leadership, among many others.
Within these factors, Human Resources (HR) has occupied a central place in the last decade, due
to the enormous impact that labor has on project execution. This research mainly focuses on the
study of HR and its components to reach a deeper understanding of the impact that HR has on
the competitiveness of construction companies. After defining the most relevant variables, an
interrelationships model was proposed with the Partial Least Square (PLS) technique. These HR
variables impact the competitiveness variables: cost, utility, time, quality, Staff retention, and Health &
Safety. The PSL analyses met the evaluation criteria using the structural model, confirming its viability.
It was found that there are three important variables related to competitiveness: (i) leadership,

(ii) innovation, and (iii) competitiveness.

Keywords: competitiveness; Human Resources; construction management; construction industry;
Partial Least Square

1. Introduction

The competitiveness of the construction industry is determined by a variety of factors
which should be seriously and comprehensively taken into consideration when making
policies and regulations [1]. The acceleration of globalization, the reduction of costs, the
evolution of information and communication technologies, as well as the internationaliza-
tion of companies has resulted in a drastic change to the global economy. Companies and
nations are faced with the challenge of being more competitive and adapting to new trends,
a situation that is becoming increasingly crucial for industries such as construction, thus
defining its role in globalization [2].

The term competitiveness is adopted from the administrative/economic field and
aims to be a top indicator that goes beyond profitability, productivity, or market share, all
of which seem insufficient when trying to give the most accurate definition of a company’s
performance [1,3].

On the other hand, Berisha [4] notes that Human Resources (HR) is a firm’s most im-
portant asset. It designs, creates research and innovation in projects, and creates differences
among companies. In recent years, management schools have begun to appreciate the
importance of HR as a source of competitive advantage. People and development systems
are difficult to copy from a competitor, making companies responsible for providing their
sources of competitive advantage [4].

Buildings 2023, 13, 774. https:/ /doi.org/10.3390/buildings13030774

https://www.mdpi.com/journal /buildings


https://doi.org/10.3390/buildings13030774
https://doi.org/10.3390/buildings13030774
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/buildings
https://www.mdpi.com
https://orcid.org/0000-0002-5941-0173
https://orcid.org/0000-0003-2409-1026
https://orcid.org/0000-0002-3036-4329
https://doi.org/10.3390/buildings13030774
https://www.mdpi.com/journal/buildings
https://www.mdpi.com/article/10.3390/buildings13030774?type=check_update&version=1

Buildings 2023, 13, 774

2 0f23

Man [5] goes further by stating that HR is the main asset for the development and
growth of a nation and organization. In other words, Man [5] argues that HR can improve
the productivity of a nation and contribute to the growth of the economy, especially in the
Industrial Revolution 4.0, which requires very specific knowledge in terms of technology,
digitization, artificial intelligence, computing, etc.

According to Lin [6], HR is increasingly important for the awarding of tenders as the
construction industry expands from local to global markets, which makes the hiring of
competent local, temporary employees, as well as regular employees, increasingly strategic.

Likewise, van Heerden et al. [7] mention the importance of soft skills in HR, which can
have a significant impact on the internal competitiveness of a construction company, since
these skills function as differentiators. Taris and Wandebori [8] posit that organizations
that make efficient use of resources and internal capabilities may be more likely to have a
competitive advantage. A greater infrastructure is needed for HR management. Investment
in HR must be part of the corporate strategy of any construction company.

Thus, to encourage a strong union between company strategy and HR management,
metrics that measure and evaluate all aspects of the company, and not just financial ones,
are needed. Even though there are extensive strategies and various programs for HR devel-
opment, structured strategies focused on the worker are further needed in the construction
industry [9].

In terms of competitiveness, HR aims to optimize costs related to employees, customer
orientation, increased profitability, and company growth. At the same time, employees must
adapt to the needs of the organization, its mission, and strategy through communication and
promotion of company values, strengthening internal relationships, and teamwork [10-12].

However, there are many reasons why HR is undervalued in comparison with depart-
ments like finance, information technology, marketing, etc. Most firms have a bureaucratic
system that relies on inertia and is used to the way things have always been done. Most
firms were not designed with HR management as a factor of competitive advantage [13].

Therefore, this study aims to understand more deeply, through an interrelationship
model, if, and how various elements of HR impact variables related to company compet-
itiveness in the construction sector. In this sense, Orozco et al. [14] developed a model
related to the interrelationship of variables that affect competitiveness, including some re-
lated to HR. However, this study intends to focus and go into greater detail on HR impacts
competitiveness. Consequently, the present study aims to create an HR-Competitiveness
model for decision-makers in construction companies to increase their awareness of the
most HR-relevant factors that contribute to competitiveness.

2. Literature Review

For the development of a proposed interrelationship model, three main concepts were
explored: competitiveness, human resources (HR), and corporate strategies, which are
explained below as follows.

2.1. The Concept of Competitiveness in the Construction Industry

Since the 1980s, the concept of competitiveness has received attention from practi-
tioners seeking to increase their companies’ competitiveness and researchers who want to
understand it in light of Porter’s book, Competitive Strategies. However, there is no definitive
understanding of the word competitiveness within construction firms [15,16].

Several studies in the field of competitiveness have been conducted to analyze the
business environment, investigating both internal and external effects that are mainly
long-term [15-18]. In terms of construction, one of the main industry definitions of compet-
itiveness refers to the ability to acquire the necessary resources in the appropriate quantities
and qualities. Thus, one of its main focuses is on resources [19]. Forcael et al. [20], state
that the construction industry lives with enormous uncertainty that can interfere with the
success of any project. Thus, HR emerges as an inexhaustible source of competitiveness that
contributes to the success of projects and could contribute to minimizing said uncertainty
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in certain processes. Duy Nguyen et al. [21] add that construction projects are complex
and difficult to understand in their management towards success, which factors such as
communication, comfort, competition, and HR commitment influence.

Within the different definitions of competitiveness, Flanagan et al. [22] mention in their
research on Measuring Competitiveness in Select Countries, that competitiveness can be
understood on three levels, namely nation, firm, and industry. At the country/nation level,
competitiveness focuses on human development, growth, and equality. On the industry
level, competitiveness is defined as consumer satisfaction with an appropriate product-
service combination, including price, quality, innovation, the satisfaction of customer
needs, offering an attractive return on investment with growth potential. At the firm level,
competitiveness is related to market performance, with high productivity being the key to
success [15,16,23].

Even though productivity is mentioned as a key element, it is difficult to define it.
The limitations of measuring productivity include the absence of feasibility and lack of
reliable data on things like the effectiveness of project management, the level of quality
achieved, and innovations, as well as the difficulty of comparing productivity between two
industries [24,25].

As Porter [24] mentions, there is no consensus on the definition of competitiveness, but
the definitions that do exist contain trends that highlight how competitiveness is thought
of and conceptualized. These trends point to competitiveness’ direct relationship with
capacity, quality, effectiveness, and human talent. A literature review of the concept of
competitiveness is presented in Table 1.

Table 1. The concept of competitiveness in the literature.

Author

Concept

Dwyer & Kim [26]

Competitiveness involves a combination of goods and processes, as well as the processes that
transform goods to obtain profits derived from customer sales.

Orozco et al. [14]

Competitiveness, in general terms, is related to having better skills and capabilities than competitors.

Buckley et al. [27]

A firm is competitive if it can produce products and services with superior quality and lower costs
than its competitors.

Vanags & Geipele [19]

In the construction industry, competitiveness is the ability to acquire the necessary resources in terms
of quantity and appropriate quality.

Dunning & Zhang [28]

Competitiveness is a useful tool for identifying the units that are lagging but is not equipped to
identify the reasons for aid lag.

Other authors, such as Porter [29], have contributed to the concept of competitiveness.
They note that, although it cannot be defined exactly, it resembles productivity, which refers
to the efficient use of resources, it can help decisively increase individuals’ standards in
terms of quality of life. On the other hand, competitiveness is a multidimensional term but
can become a competitive force in which skills, people, and their qualities contribute to
and freely exchange in the organization [30,31].

The definitions organized in Table 1 show that there is a tendency to associate compet-
itiveness with the good use of resources, skills, talent, etc., and that it has a considerable
impact on customer and staff satisfaction, in addition to producing value as a part of a
project’s processes and final results.

As can be seen in Table 2, various authors mention that competitiveness in a con-
struction company is strongly linked to the measurement of the performance of various
factors, such as cost, time, quality, profitability, as well as external and internal strategies.
Performance evaluation is also relevant. Added to this, leadership appears as a relevant
element in competitiveness. Complementing the information in Table 2, Han et al. [32] men-
tion that it is necessary to determine the competitiveness of the company and incorporate
new competitiveness tools into corporate strategies. add that companies have to endow
themselves with their competitive attractiveness to have a greater share of the market.
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Table 2. The concept of competitiveness in the Construction Industry.
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Lielgaidina & Geipele [3] . ° . .
Low Sui et al. [33] .
Fei Deng et al. [1] ° ° °
Orozco et al. [14] ° °
Jing et al. [34] ° ° .
Komarkova et al. [35] ° ° ° ° .
Nazirah Zainul et al. [36] ° °
Abdelnaser et al. [37] ° . °
Han]. et al. [32] ° ° °
Rathnayake et al. [38] °
Forcael et al. [39] °
Times mentioned 7 3 5 1 2 3 2 2 2 1 2 1 1

2.2. HR as a Concept in Construction Industry

The firm’s HR is considered its most important asset since it is the department that
carries out research, designs, and projects. The HR department ultimately differentiate one
firm from another [12,40]. In recent years, the main administration schools have begun
to appreciate the importance of HR as a source of competitive advantage [31,40]. Even as
a competitive advantage, people and development systems are difficult to copy from a
competitor, so companies are forced to provide their sources of competitive advantage [4].

In fact, at the end of the year, many construction firms report that HR is the asset
on which they place the greatest emphasis or effort. It indicates that HR is becoming
an important factor in strategies and decision-making [10]. HR has the potential to be a
sustainable source of competitive advantage, but for this, employees have to have the right
skills and motivation [41-44].

Currently, the effectiveness of HR training is an increasingly critical issue since a
trained worker tends to have better productivity. This is why motivation directly impacts
various factors of the employee, being one of the main agents in the effectiveness of
training [45].

Consequently, Berisha & Kutllovci [4] mention that incorporating HR into corporate
strategies first requires knowing the factors workers appreciate most within the company,
e.g., development within the company, a higher salary, new experiences with international
firms, the monotony of the work, the low appreciation of their work, working near the
home, reasonable pressure at work, new challenges, changes in the business or poor
relationships among workers, to mention just a few. In this way, by knowing what the
employee appreciates, motivation and development systems can be generated that promote
greater employee competitiveness. Berisha & Kutllovci [4] add that innovation and HR
management plays an increasingly important and frontline role in competitiveness.

Omoraka [46] adds that correctly executing a construction project is influenced by the
availability of professionals with the required skills. This means that employees’ talents
and skills can become fundamental in the execution and success of a project. Managers
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and directors can reflect on the importance of HR in generating competitiveness through
these skills.

Moreover, managers and decision-makers should ask themselves what gives their
workers the greatest satisfaction so that they may integrate HR and its contribution to
competitiveness into their corporate strategies. In addition, Ni et al. [47] also suggested that
several factors influence employee satisfaction, such as personal issues such as educational
level and competence, as well as elements of the work they do, such as professional
development, work intensity, work environment or company culture, salary, rewards,
teamwork, leadership style, values and; finally, he adds that the social environment in
which they operate also influences, such as respect inside work and family-work balance.
All these elements are used to formulate the factors of the present investigation.

As can be seen in Table 3, the HR factors of various authors who investigate and
support the importance of HR within the construction industry were categorized. These
factors that appear in the table, will later form the PLS model and be changed in the latent
variables. These variables will be interrelated with those of competitiveness.

Table 3. The concept of HR in the Construction Industry.
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Fassio et al. [54] ° .
Nor” Aini Yusof et al. [55] .
De Valence [56] .
Blayse [57] .
Ernst et al. [58] . .
Ashkanasy [59] . ° ° ° °
Choudhary et al. [60] .
Reunanen [61] .
Duspara et al. [62] . .
Jakubik [63] . ° . . ° . . . . . . .
Tabassi (a) [64] . ° ° .
Tabassi (b) [65] . .
Odusami et al. [66] . .
Smithers & Walker [67] ° . .
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] ° .
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Wang & Buckeridge [75] °
Huemann et al. [76] °
Belout & Gauvreau [77] . . .
Lent [78] . . ° . °
Barg et al. [51] . . ° . .
Karthikeyan et al. [79] . ° ° . ° °
Stibe et al. [80] . . .
Prayogo et al. [81] . . .
Sila & Sirok [82] . o o .

Time mentioned 16 13 12 10 10 9 6 7 5 6 5 5 4 2
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It can be seen in Table 3, how the HR factors were categorized according to the number
of appearances in the Construction Industry research; e.g., the Motivation factor is the
variable with the highest appearance, followed by Leadership, non-financial Competitive-
ness, Innovation, Communication, Incentives and Rewards, Training, Company Culture,
Teamwork, Staff Satisfaction, Values, Development Systems, Health and Safety, and lastly
with the least amount of mention appear Commitment Systems.

2.3. HR Management in the Construction Industry

The definition of HR management is directly related to the term “management” which
can be understood in terms of administration and consists of organization, planning, super-
vision, control, etc. That is, it refers to managing the internal affairs of the company [83].

Thus, it is very important not only to know the HR factors that contribute to competi-
tiveness, but also how they are managed and incorporated into corporate strategies.

Several authors highlight the importance of HR in organizations’ corporate strategy.

Lawler [84] mentions that, according to a survey of executives around the world,
the two biggest challenges in administration are as follows: (1) Recruitment of highly
qualified staff throughout the world, particularly when competing for emerging talent,
which is the most intense; and (2) improving the attractiveness of the company’s culture
and work environment.

The term “human resources” is used both in the business world and in terms of
people working in organizations. HR (employees) are the most important assets and
valuable resources for a company’s performance; workers are a very important element
since knowledge, experience, and skills increase an organization’s market value, especially
within a competitive industry [83]. Therefore, it is necessary to become familiar with
what employees most appreciate at work, whether it be salary, promotion opportunities,
independence, supervision, time, etc. [4].

HR policies should integrate business strategies and use them to reinforce organiza-
tional culture, where they could be seen as a competitive advantage, promote commitment
thereto, and consequently foster goodwill. The current concept of HR management sees
people as the company’s most important asset, combining the intelligence, skills, and expe-
rience that gives the company its distinctive character. However, it should be noted that just
because a company has a competitive advantage does not mean it will last forever [85,86].

Now, HR is connected to the organizational processes. Their needs, missions, and
corporate strategy should respect areas such as customer orientation, communication
and the promotion of organizational values, internal relations, internal communication,
and teamwork in the construction industry [10]. Internal strategies can be created in the
company, and efforts can be redirected to enhance what truly generates competitiveness
through HR. In this way;, it is possible to create corporate strategies that motivate the use of
HR as a competitive advantage.

3. Methodology
3.1. Overall Flow of This Study

This study measures the relationship between HR factors and competitiveness factors
in the construction industry from contractors’ perspectives. The research hypothesis
proposes that there is a relationship between HR factors and competitiveness factors in a
construction company and that a PLS model can be formulated to explain this relationship.

This study aims to investigate the relationship between HR factors and competitiveness
in a construction company. The research hypothesis proposes that there is a relationship
between these two factors, and a PLS model can be formulated to explain this relationship.
To achieve this objective, the study will address the following research questions: (1) Is
there a relationship between HR and competitiveness factors? and (2) What are the most
relevant HR factors for generating competitiveness in a construction company? Thus, by
collecting and analyzing data on various HR and competitiveness factors and using partial
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least squares (PLS) analysis, the study aims to identify the most significant HR factors that
contribute to competitiveness in the construction industry.

Based on the findings, corporate strategies could be focused on enhancing the identi-
fied HR factors to improve the competitiveness of the construction company.

Due to the lack of studies on this subject and the exploratory nature of the present study,
a qualitative research approach is proposed, which includes semi-structured questionnaire
interviews as a data collection tool to obtain the perception of the respondents towards
various HR concerning the competitiveness of the industry. Initially, a robust review
of the literature is carried out, both on the concept of competitiveness and HR, to later,
specifically, on the construction industry. From the literary base, the factors, and variables
most mentioned by the authors about HR and competitiveness are extracted. In addition,
the application of a questionnaire and interviews with 141 experts in the construction
industry helped validate these variables and obtain data collection.

The overall flow of this study is shown in Figure 1.

Literature Review

Questionnaire.
Interviews of Experts
(141)

Competitiveness Human Resources

Competitiveness in Human Resources in
Construction Construction
Industry Industry

v v \—¢

Data Collection
Global Local (Factors and
Variables)

Proposed Development Model for HR
and Competitiveness for Construction
Industry

A

Figure 1. Methodology of the study.

3.2. Partial Leas Square as the Method to Build the Model

To analyze this model, Partial Least Square (PLS) was used. In recent years, the use of
PLS as an analysis method has gained more strength due to the large number of advantages
that the model has, such as the prediction of latent variables [87]. Structural equations are
based on carrying out study models that consist of relating criteria and concepts employing
arrows to determine the interrelationships between factors. The PLS method is a modeling
technique based on the theory of structural equations, which focuses mainly on predictive
causal analysis supported by variance through modeling between parameters and their
indicators and evaluating the cause-effect of the relationships [39].

Structural equation modeling can be classified in two ways: measurement model and
structural model [88,89]. Through these tools, it is possible to represent reality through
increasingly complex models with the emergence of techniques such as structural equation
modeling (SEM) that allows multiple regressions between latent variables [90].
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Researchers have begun to use PLS because it makes it possible to model factors and
variables that are difficult to observe through structural equations, like in the case of HR.
PLS data modeling can also be a good option in the early stages of research, especially
when working with information that is difficult to measure [91].

It is important to mention that hypothesized relationships herein between measures
and latent variables are guided by literature and theory. Adamy & Bakar [92] mention that
the use of the PLS method in the construction industry helps to analyze the correlation of
factors, where the model is used in an innovative way to measure variables that are difficult
to observe. Ingle and Ingle & Mahesh [93] add that, by using PLS as a method of analysis,
it is possible to observe how the results can orient guidelines in construction management
and can improve a project’s performance and competitiveness, as well as serve as a useful
guide in decision-making.

As can be seen in Figure 2, the PLS model has the following structure proposed by
Chin [94]:

1.  Manifest variables are represented in rectangular form.
2. Latent variables are represented with an oval.
3.  Relationships between variables are represented by straight arrows (paths).

Measurement
model Manifest iabl
anifest variables
STRUCTURAL MODEL
o
A
Measurement
A Y model
)
el
X
Latent variable B4
A
V\ Correlations between latent \
variables or paths
) A
N—
'y

Figure 2. PLS Structure.

Managers and directors of construction companies can use the proposed model as
follows: the model shows the interrelation of variables, as well as the force and impact that
certain variables have on others; the model’s main benefit is as a source of understanding
and decision-making for HR and its relationship with competitiveness [95,96].

Finally, PLS models are characterized by several advantages whose attributes are
summarized in Table 4.
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Table 4. Summary of the PLS attributes (Adapted from Cepeda and Roldan [87]).

Criteria PLS
Objective Oriented to forecast
Scope Based on variance
Assumptions Predictor specification (no parametric)
As the number of indicators increases, the sample increases
Explicitly estimated

Parameters estimation
They can be modeled both reflectively and formatively

Latent variables
Relationship between latent variables and their
measurements
Implications Optimal for prediction accuracy
Model complexity High complexity
Analysis based on the portion of the model with the largest number of
predictors. The minimum recommendations are between 30 and 100 cases

Sample size

3.3. Proposed Model
The proposed model, shown in Figure 3, seeks to understand the interrelation of
variables that intervene in HR and are determinants of competitiveness. Many of these
interrelations are based on the literature, while others are hypothetical. It is important to
mention that this is a confirmatory model, meaning it will only confirm if the parameters

are within the general evaluation criteria.
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Figure 3. Proposed Model: Interrelationship of HR and competitiveness.
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As can be seen in the proposed model in Figure 3, leadership is the main driving factor.
Authors like Orozco [14] and Wilson & Collier [97], referring to models from Malcolm
Baldrige and the European Foundation for Quality Management [98], suggest that lead-
ership is the main factor that drives other decisive factors within the company. However,
these models consider aspects such as financial index, sales, productivity, management strat-
egy, technological and technical effects, as well as the market, etc.; the present investigation
differs in its pure approach to HR to competitiveness.

Some variables are highly interrelated with others, such as innovation, which is
affected by a large number of factors, internal communication, motivation systems, training
levels, and teamwork, among others.

Another interrelationship example could be staff motivation, which is directly im-
pacted by training levels, incentives, rewards, internal communication, and commitment
systems, among others. This, in turn, has a direct impact on delivery times, costs, profitabil-
ity, quality, health and safety, as well as the retention of personnel, and thus contributes to
companies’ level of competitiveness.

The model is useful to explain the degree of interrelation between the HR variables
and the competitiveness indicators and to try to validate if the proposed model explains, to
a certain extent, the relationship between these variables. Knowing the degree of variables’
interrelation, as well as their statistical significance, a director or manager can guide
decisions and consider certain elements within corporate strategy.

HR is one of the most complex departments when it comes to measuring and de-
termining its level of importance [99]. The variables within this model seek to provide
decision-makers with a validated proposal on how these variables relate to a company’s
results and, ultimately, its competitiveness to guide a company strategy based on it.

HR factors will be measured to determine the degree of the interrelationship between
them and other factors. As seen in Figure 3, HR variables are expressed in one simple
ellipse, while the competitiveness variables are represented with a double ellipse, and
interrelationships between variables are represented with a dashed arrow.

Once the bibliographic review was carried out, the 22 variables that would make up
the model were defined, and these were validated both by the literature and by the leading
experts and managers of the construction industry. The 22 variables shown in Table 2 were
established, and these were required to be validated by a panel of experts, consisting of
architects, engineers and construction managers working at executive-level positions.

Variables of the proposed model, as mentioned above in the Literature Review, are obtained
from the list of authors concerning HR and competitiveness in the construction industry.

Table 5 shows the abbreviations of variables correlated in the PLS model. These
variables are extracted from the literature and represent the most important factors related
to HR that impact competitiveness in the construction industry.

To collect the required data, a questionnaire was developed to measure the 22 HR and
competitiveness factors or latent variables, while each of these variables was measured
through their manifest variables. The review of the variables was carried out through a
questionnaire applied to a panel of experts made up mainly of directors, managers, leaders,
and owners of construction companies in Mexico with knowledge of internal HR, as well
as its vision, mission, and objectives. Through this review, the parameters and variables
shown in the model were analyzed and refined so that could be validated, corrected,
or deleted.

The selected construction companies were medium to large, depending on the number
of workers. This is because medium and large-size companies know their objectives,
mission, and vision since they have a greater organizational structure.

Once the variables that make up the model were obtained, the measurement instru-
ment was developed to collect the information on the manifest variables that will make up
and measure the latent variables or factors. The instrument chosen was a questionnaire
since it can be used to ask questions about one or more variables. Krosnick [100] suggests
using questionnaires in studies where it is necessary to generalize the results. For the inves-
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tigation, the instrument used was a structured questionnaire with 79 questions: 76 closed
questions and three open ones.

Table 5. Most Relevant Human Resource Factors.

Variable Description
LEAD Leadership
INNOV Innovation
VAL Values
COCUL Company Culture
TEAMW Teamwork
TRAIN Training Levels
INCEN Incentives and Rewards
COMMIT Commitment Systems
MOT Motivation
INTEQ Internal Technology
ICQ Internal Communication Quality
STECH Staff Technology
SEHE Health and Safety
QUAL Quality
CARDEV Career and Development
WENV Work Environment
SSAT Staff Satisfaction
PRODU Non-financial productivity
SRET Staff Retention
TIME Time
COST Cost
PROF Profitability

The questionnaire was grouped by areas, depending on the variable to be mea-
sured, e.g., Leadership (LEAD), Motivation (MOT), Staff Satisfaction (SSAT), Productivity
(PRODU), and the rest of the 22 variables. Additionally, a section of three open ques-
tions was included to obtain opinions about the HR barriers to competitiveness in the
construction industry and its limitations within corporate strategies.

4. Analysis of Results
4.1. Measurement Model

The measurement model, also known as the external model, mainly characterizes the
relationships between each latent variable and the corresponding manifest variables. Its
formulation depends on the direction of these relationships, that is, the direction of the paths.
Thus, it can be seen as three types of measurement models: reflective, formative model,
and MIMIC, which refers to a combination of the reflective and formative models [101].
To validate the measurement model and confirm that the variables are being measured
correctly, tools such as unidimensionality, communality, and cross-loadings are used.

Communality serves to corroborate that latent variables are well explained by their
manifest variables, while loads serve to explain the close relationship between vari-
ables [101]. E.g., if a communality of 0.3025 is obtained, this means that only 30% of
the manifest variable’s variance is related to the latent variable. The most accepted empiri-
cal rule is to accept a manifest variable as a member of a latent variable, it must have a load
equal to or greater than 0.7 [102,103].

Thus, communalities greater than 0.7 are included and deemed acceptable because
they represent 0.72 ~ 50% of the common variability between a manifest variable and its
latent variable. When a variable displays a lower communality value, it can be eliminated
from the model [90].

To evaluate and analyze the degree to which a latent variable is different from others,
cross loads are used. They represent the manifest variable loads as compared to the rest of
the latent variables other than the one associated with it. This usually helps understand
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if the manifest variable is associated with its latent variable or with another. When the
load is greater with another variable (different from the already associated one), it becomes
necessary to consider whether they are well associated in the model [89,94,104].

Loads (Apg) refer to correlations between a latent variable and its manifest variable(s),
and are expressed with Equation (1):

Apg = cor (&g, Xpq) )
In a PLS model, the variables’ reliability is assessed by examining the loads, or simple
correlations, of the measures or indicators with their respective latent variable.

4.2. Structural Model

Having evaluated the quality of the measurement model, we proceed to evaluate the
quality of the structural model, studying the results obtained in each regression of the
equation structure. The quality of the structural model can be measured based on two
indices: determination coefficient R? and the redundancy index [101].

According to the structure involved in the PLS model, a series of measurements and
hypotheses are evaluated to validate each of the model’s parts; the measurement model,
the structural model, and the complete model must be verified.

The coefficient of determination R? only applies to endogenous latent variables or
dependents. The coefficient of determination R? measures the amount of variance in the
endogenous latent variable explained by its independent latent variables through the
proposed model. A value of 0.6 is considered acceptable, although it should be noted that
this coefficient is not enough to evaluate the complete model since it only considers the
adjustment of each regression equation in the structural model [94].

R? is calculated with Equation (2) [101]:

— 1 PO
R? = fRZ(Evjr aq:aqﬁij) )

As we can see in Table 6 and Figure 4, all factors meet the R? criterion, which mentions
that a value above 0 indicates that the predictability of the model is relevant, which is a
predictive measure in the model. for dependent latent variables, this measure indicates the
amount of construct variance that is explained by the model. The explained variance of
the variables must be greater than or equal to 0.1; less than 0.1 means that the variables
provide or have little information to the model having a low predictive level [90,105]. As
can be seen, the model has an acceptable R2.

AVE is a measure used to assess the degree to which a set of indicators (or items)
measures a latent construct. According to Fornell and Larcker [106] and Duarte and
Raposo [107], the recommended cutoff for AVE is 0.50 or higher, which indicates that more
than 50% of the variance of the construct is explained by its indicators. In other words, the
AVE value represents the average amount of variance that each indicator shares with the
other indicators in the same construct.

However, it is important to note that AVE can only be applied to externally directed
blocks, which means that the indicators should be related based on a theoretical rationale.
If the indicators are not related to each other, AVE cannot be computed.

In the context of Table 6, all the variables meet the AVE evaluation criteria except
for the SEHE variable, which does not meet the cutoff of 0.50. This may indicate that the
indicators of the SEHE variable are not strongly related to each other, or that they may not
be measuring the same latent construct. Further analysis and interpretation are needed to
understand the reasons behind the low AVE value of the SEHE variable.
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Table 6. Inner Model: Latent Variable, Type, R2, Block Community, Mean Redundancy, and Average

Variance Extracted (AVE).

Latent Variable LV Type R? Block Communality Mean Redundancy AVE
LEAD Exogenous 0 0.814 0 0.814
INNOV Endogenous 0.401 0.819 0.3286 0.819
VAL Endogenous 0.501 0.833 0.4178 0.833
COCUL Endogenous 0.462 0.881 0.4068 0.881
TEAMW Endogenous 0.519 0.846 0.4393 0.846
TRAIN Endogenous 0.401 0.743 0.298 0.743
INCEN Endogenous 0.496 0.73 0.3622 0.73
COMMIT Endogenous 0.571 0.863 0.4929 0.863
MOT Endogenous 0.496 0.828 0.4108 0.828
INTEQ Endogenous 0.547 0.823 0.45 0.823
ICQ Endogenous 0.648 0.735 0.4764 0.735
STECH Endogenous 0.531 0.843 0.4474 0.843
SEHE Endogenous 0.258 0.32 0.0825 0.32
QUAL Endogenous 0.52 0.809 0.4207 0.809
CARDEV Endogenous 0.709 0.838 0.594 0.838
WENV Endogenous 0.692 0.832 0.5762 0.832
SSAT Endogenous 0.71 0.869 0.6171 0.869
PRODU Endogenous 0.616 0.823 0.5065 0.823
SRET Endogenous 0.543 0.87 0.4731 0.87
TIME Endogenous 0.314 0.758 0.2385 0.758
COST Endogenous 0.343 0.748 0.2565 0.748
PROF Endogenous 0.451 1 0.4514 1
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Figure 4. R? for Human resources.
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In a PLS analysis, adequate discriminant validity is established when a latent variable
shares more variance with its measurements or indicators than with another latent variable
in a determined model [104]. To assess the discriminate validity, the use of the average
variance extracted (AVE) is recommended, that is, the mean variance shared between a
construct and its measures [106,108]. This measurement should be greater than the variance
shared between the construct with the model’s other constructs (the squared correlation
between two constructs). As an acceptable indicator, the AVE must be greater than 0.5; as
can be seen in Table 6, most of the HR variables have an AVE greater than 0.5 [107]. Health
and Safety (SEHE) alone did not meet the qualifications of this measure.

The PLS model results obtained from this analysis can be seen in Figure 5. Variables
such as Leadership (LEAD) are highly related to other variables such as Values (VAL) and
Company Culture (COCUL), while variables such as Staff Satisfaction (SSAT) are highly
related to Staff Retention (SRET).

0491
VAL > cocuL

CosT

TIME 1 0.085
0204
PROF
0441
QUAL
SEHE 0651

0.737 T0.542

SRET

Figure 5. PLS model for Human Resources, which represents the direct effects and the p-value; the
smaller the value, the more reliable the results of the study *** p <0.01, ** p < 0.05, *p < 0.1, " p < 0.15.

However, there are also important variables that lack a relevant direct relationship,
such as Training (TRAIN) to Productivity (PRODU), as well as Commitment (COMMIT) to
Productivity (PRODU). The model also presents the p-value, which reflects the variables’
statistical reliability; that is, the smaller the value, the higher its statistical significance:
***p<0.01,*p<0.05*p<0.1," p <0.15 as seen in Figure 5.
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The structural model represents the correlation between the latent variables that are
hypothesized in the proposed model. Barroso et al. [90] mention that the PLS model
lacks a well-identified global optimization criterion, so there is no truly global adjustment
function to assess the model’s Goodness of Fit. Furthermore, it is a variance-based model
aimed at making predictions. Therefore, the validation of the model mainly focuses on its
predictive capacity.

The PLS model is analyzed according to various factors. One of these is the Goodness
of Fit index (GoF), which, although there is no general rule for an optimal number, the
higher, the better. Tenenhaus et al. [109] proposed a global criterion to evaluate the model
in a general way when PLS is applied; the GoF index considers the structural model and
measurement and provides a single value for the model’s overall quality.

The GoF index is obtained as the geometric mean of the communality mean index and
the mean R?, as expressed by Equation (3):

GoF = \/Com x R? 3)

The GoF index is represented as the model’s percentage of validity [94]. The present
PLS model has a Goodness of Fit of 63%. Other authors who have applied the PLS method
have obtained a GoF percentage similar to the one obtained in the present research, such as
Orozco [14] in his model of Competitiveness in the Construction Industry in Chile. It is
also, similar to, and even greater than, the GoF obtained by Duarte & Raposo [107] in their
telephone market analysis study.

The GoF obtained here is considered acceptable based on the previous criterion,
meaning that the model works in general and responds statistically in an acceptable way,
with the correct measurement of both its latent and manifest variables.

Specifically, the statement indicates that the results included in Figure 5 are those
that have a p-value less than 0.1 (i.e., p < 0.1) or are marginally significant with a p-value
between 0.1 and 0.15 (i.e., 0.1 < p < 0.15), and have a total effect greater than 0.15. The
smaller the p-value, the stronger the evidence for the sample to reject the null hypothesis,
and it could be rejected [98]. Although there were p-values above 0.15, it was decided to
keep them in the model because of the exploratory nature of the present study.

In the PLS model, there are three indices for checking unidimensionality: Cronbach’s alpha,
Dillon-Goldstein’s rho, and the first eigenvalue of the manifest variables’ correlation matrix.

Table 7 shows the indices obtained for each latent variable; the type of measurement
appears in the first column, the number of manifest variables associated with each latent
variable in the second, Cronbach’s alpha appears in the third, while the fourth includes
the Dillon-Goldstein rho and the fifth and sixth columns display the first and second
eigenvalues of the manifest variables’ correlation matrix, respectively. As a general rule,
both Cronbach’s alpha and the Dillon-Goldstein index have to be greater than 0.7 to be
considered unidimensional [94].

As can be seen in Table 7, the lowest factor is Health and Safety (SEHE), with a C. alpha
of 0.665. On the other hand, values above 0.7 for the Dillon-Goldstein’s rho and Cronbach
Alpha tests are acceptable; as the table demonstrates, most have high acceptable levels.

Table 8 reveals another important result. It contains the effects each latent variable
has on the rest, considering the total number of connections in the internal model. The
direct effects are given by the path coefficients; however, there are also indirect effects and
total effects.

An indirect effect is the influence of one latent variable on another through an indirect
path and is obtained by multiplying the path coefficients of the two indirectly connected
variables with the intermediate variable that allows for said connection. Total effects are
the sum of the direct and indirect effects.
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Table 7. Indices of Unidimensionality.
MVs C.alpha DG.rho eig.1st eig.2nd

LEAD 3 0.8857845 0.9292535 2.442223 0.2978762
INNOV 4 0.9261203 0.9476373 3.276343 0.3439616
VAL 3 0.8999272 0.9375089 2.500149 0.2943567
COCUL 2 0.8654838 0.9369805 1.762866 0.2371341
TEAMW 3 0.9091656 0.942922 2.538962 0.2591366
TRAIN 5 0.9139973 0.9356383 3.72046 0.4440576
INCEN 5 0.9025966 0.9301228 3.653248 0.6979245
COMMIT 2 0.8410092 0.9263587 1.725639 0.2743608
MOT 3 0.8960725 0.935341 2.484928 0.3314688
INTEQ 4 0.92838 0.9490881 3.293525 0.2984944
ICQ 5 0.9091831 0.932593 3.67469 0.6323467
STECH 3 0.9071638 0.9417412 2.530425 0.2663746
SEHE 4 0.6652725 0.8035311 2.236518 1.014931
QUAL 4 0.9211091 0.9441509 3.234688 0.3275837
CARDEV 4 0.9354864 0.9539056 3.352239 0.3172588
WENV 3 0.8985525 0.9368998 2.496158 0.3480818
SSAT 2 0.8501661 0.9303044 1.739382 0.2606183
PRODU 2 0.7851334 0.9029889 1.646271 0.3537287
SRET 2 0.8512564 0.9307765 1.741032 0.2589675
TIME 3 0.8403541 0.9039701 2.27539 0.4370404
COST 3 0.8318584 0.8993146 2.246027 0.4371407
PROF 1 1 1 0

Table 8. Most relevant HR factors that affect each other according to Total Effects greater than 0.15.

Relationship Direct Indirect Total Relationship Direct Indirect Total
LEAD -> CARDEV 0.46886 0.29690 0.76576  LEAD -> TIME 0.00000 0.36796 0.36796
SSAT -> SRET 0.73722 0.00000 0.73722  INNOV -> TEAMW 0.35591 0.00000 0.35591
INNOV -> STECH 0.72838 0.00000 0.72838 INCEN -> QUAL 0.35348 0.00000 0.35348
LEAD -> VAL 0.70805 0.00000 0.70805 LEAD ->COST 0.00000 0.34729 0.34729
LEAD -> ICQ 0.35689 0.33584 0.69273 INNOV -> TRAIN 0.33446 0.00000 0.33446
LEAD -> COCUL 0.67939 0.00000 0.67939 INNOV -> PROF 0.00000 0.33049 0.33049
LEAD -> TEAMW 0.44031 0.22542 0.66574 INNOV -> SSAT 0.00000 0.32508 0.32508
INNOV -> COMMIT 0.66331 0.00000 0.66331 LEAD ->PROF 0.00000 0.32074 0.32074
LEAD -> SSAT 0.00000 0.66173 0.66173 LEAD -> WENV 0.06010 0.57523 0.63532
LEAD -> MOT 0.38242 0.25132 0.63374 CARDEV -> SRET 0.00000 0.29502 0.29502
LEAD -> INNOV 0.63338 0.00000 0.63338 LEAD -> SEHE 0.00000 0.29358 0.29358
INNOV -> INTEQ 0.61387 0.00000 0.61387 INCEN -> CARDEV 0.29039 0.00000 0.29039
LEAD -> PRODU 0.00000 0.59317 0.59317 WENYV -> SRET 0.00000 0.27683 0.27683
PRODU -> COST 0.58547 0.00000 0.58547  SSAT -> PRODU 0.26446 0.00000 0.26446
LEAD -> TRAIN 0.36629 0.21184 0.57813 INNOV -> TIME 0.00000 0.26438 0.26438
ICQ -> WENV 0.57654 0.00000 0.57654 TEAMW -> WENV 0.26413 0.00000 0.26413
INNOV -> QUAL 0.35016 0.22516 0.57532 INNOV -> COST 0.00000 0.26212 0.26212
LEAD -> INCEN 0.23563 0.33628 0.57191 INNOV -> CARDEV 0.00000 0.25465 0.25465
LEAD -> INTEQ 0.17774 0.38881 0.56656 WENYV -> PRODU 0.14840 0.09931 0.24771
LEAD -> COMMIT 0.13471 0.42012 0.55484 MOT -> TIME 0.16365 0.07894 0.24259
INNOV -> INCEN 0.53094 0.00000 0.53094 INNOV ->SRET 0.00000 0.23965 0.23965
INNOV -> ICQ 0.53023 0.00000 0.53023 TEAMW -> PRODU 0.16763 0.06543 0.23306
TRAIN -> SEHE 0.50781 0.00000 0.50781 ICQ ->SSAT 0.00000 0.21649 0.21649
LEAD -> QUAL 0.00000 0.48874 0.48874 TIME -> PROF 0.20474 0.00000 0.20474
LEAD -> SRET 0.00000 0.48784 0.48784 MOT -> SSAT 0.18418 0.00068 0.18486
LEAD -> STECH 0.00000 0.46134 0.46134 MOT -> PRODU 0.12832 0.04889 0.17721
INNOV -> PRODU 0.19622 0.25148 0.44771 INCEN -> PROF 0.00000 0.17303 0.17303
PRODU -> TIME 0.44548 0.00000 0.44548 INNOV -> SEHE 0.00000 0.16984 0.16984
QUAL -> PROF 0.44148 0.00000 0.44148 ICQ ->SRET 0.00000 0.15960 0.15960
CARDEYV -> SSAT 0.40018 0.00000 0.40018 TRAIN -> CARDEV 0.15510 0.00000 0.15510
INNOV -> WENV 0.00000 0.39971 0.39971  SSAT -> COST 0.00000 0.15483 0.15483
INNOV -> MOT 0.39679 0.00000 0.39679
WENV -> SSAT 0.37550 0.00000 0.37550
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5. Discussion and Implications

Analyzing Table 6, the main variables with an outstanding total effect can be high-
lighted, such as Leadership (LEAD) with both direct and indirect relevant effects on various
variables, Career Development (CARDEV), Values (VAL), Internal Communication Quality
(ICQ), Company Culture (COCUL), Teamwork (TEAMW), Staff Satisfaction (SSAT), Motiva-
tion (MOT), Innovation (INNOV), Productivity (PRODUCT), Training (TRAIN), Incentives
and Rewards (INCEN), Internal Technology (INTEQ), Commitment (COMMIT), Quality
(QUAL), Staff Retention (SRET), Time (TIME), Costs (COST), among others. This means
that leadership is the most important variable in the interrelation, which supports various
previously mentioned theories that see leadership as a driving source of competitiveness.

Innovation (INNOV) is also one of the variables with the highest impact rates and
impacts variables such as Staff Technology (STECH), Commitment (COMMIT), Internal
Technology (INTEQ), Quality (QUAL), Internal Communication Quality (ICQ), Produc-
tivity (PRODU), Work Environment (WENV), Motivation (MOT), Teamwork (TEAMW),
Training (TRAIN), Profitability (PROF), and Staff Satisfaction (SSAT). This is possible be-
cause innovation currently plays an important role in generating competitiveness among
construction sector companies. Productivity (PRODU) has an elevated total effect on vari-
ables such as Cost (COST) and Time (TIME), which makes sense because having a high
productivity index is reflected in a project’s cost and execution time. In this way, it can be
concluded that the Leadership (LEAD), Innovation (INNOV), and Productivity (PRODU)
variables have the most elevated total effect on other HR variables and competitiveness in
the construction sector.

The R? coefficient can be interpreted as the amount of variance that exists between
the variables and that is explained by the model. Particularly in this study, despite the
complexity of building the model with 22 interrelated variables, an acceptable R? was
obtained in all the variables.

5.1. Lessons Learned

This research’s main objective lies in understanding the impact of each HR variable,
especially its impact on the variables associated with competitiveness. Knowing which
variables have a relevant statistical and direct effect allows managers to reflect on the impor-
tance of these variables, as well as discard others that are not relevant, and thus modify and
improve upon their indices depending on the strategies in place. Figure 5 of the PLS model
highlights that leadership (LEAD) has a significant total effect on several variables, which
supports theories that sustain leadership as one of the most important factors in generating
competitiveness, including the models proposed by Orozco et al. [14], EFQM [98] and
Wilson & Collier [97], which underline leadership as a factor that drives competitiveness in
a company. However, there are variables strongly related to competitiveness that can have
a significant impact on its variables.

On the other hand, directors and managers accept that there is an area of opportunity
for HR concerning competitiveness, and there is a need to investigate this topic more and
more to integrate it into corporate strategies.

5.2. Implications for Practitioners

The main suggestions fall on decision-making within a construction company, con-
sidering HR as a relevant factor within the organizational structure and internal policies
can lead to HR as a unique and distinctive element as a competitive advantage within a
company. As mentioned in previous chapters, HR is a unique factor that is difficult to
imitate, it cannot be copied, giving companies differentiation when competing. On the
other hand, the promotion of HR can help staff to have better productivity and perfor-
mance by concentrating efforts to improve motivation, training, staff development, and
satisfaction; employees will have a better work culture and will be able to improve their
internal competitiveness.
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6. Conclusions

As stated in the research questions, relationships were found between the HR vari-
ables and competitiveness in a construction company. The PLS model serves to explain
these relationships.

Leadership is the variable that shows high relevance and statistical significance. Lead-
ership in the construction industry can be seen as a significant competitive advantage,
Orozco et al. [14] argue that it has the greatest impact on the competitiveness of construc-
tion organizations, followed by contract management and health and safety management.
Azeem et al. [110] add that the competitiveness of a construction company is difficult to
measure and understand, which is why it is important to create strategies to measure and
evaluate it. Competitiveness has become a prominent term over the past three decades,
and its meaning continues to be the subject of research.

The proposed PLS model has acceptable indices; despite having a large number of
interrelated variables and the complexity of the data, the model exceeds the evaluation
criteria that the authors established in the measurement and structural models. The results
of this analysis and the use of the PLS method are apt for guiding decision-making in
strategic HR planning for a construction company, helping managers and directors reflect
on and guide their efforts toward the HR factors that most contribute to the variables
of competitiveness. However, it should be noted that the results of a company can also
determine the level of the factors, (e.g., the level of profitability can determine the level of
investment in internal technology, access to training, and innovation, and that can improve
its administrative procedures.

HR contains factors that are difficult to imitate from company to company, e.g., values,
which cannot be copied or distributed, but rather become implicit in workers and contribute
to, as well as impact factors such as teamwork, commitment to the company, motivation,
etc. In this sense, Dabirian et al. [111] emphasize that the success of projects is correlated
with good HR management. They add that correctly selecting talent for a project is decisive
for its successful conclusion and suitable performance, with considerable impact on cost
and execution time.

Because of these factors, HR is a complex topic to study and a possible source of
competitive advantage. There is still much to explore regarding the impact of HR on
construction companies” competitiveness, as well as on their corporate strategies. Due to
this complexity, skills, stress management, training, and clarity of procedures, can have
a significant impact on the success of the project [112]. Finally, Hwang B. et al. [113] add
that the new trends in construction management see the adaptability of the worker to
the training to adopt these changes as the main challenge; the importance of HR in the
construction industry is increasingly important.

Regarding future lines of research within HR, it is important to continue with research
on the relationship between HR and competitiveness, as well as to delve into the leadership
profile that has the most impact on the construction industry. Other important topics
include how to encourage innovation in the industry through HR, and measuring the
impact of variables that are difficult to observe, such as motivation, satisfaction, and values,
on the generation of productivity.

It’s important to acknowledge the limitations of any research methodology, including
PLS. As the reviewer mentioned, one of the main limitations of PLS is the complexity of
interrelationships. As the number of variables and latent variables in a model increases, the
statistical efficiency of PLS decreases, which can introduce bias and affect the final results.
It’s essential to consider this limitation when interpreting the results of the study.

Another limitation of this study is that it mainly explores the interrelationships be-
tween factors and does not delve into the causal relationship between HR and competi-
tiveness. This study presents an explanation of the perception of the construction industry
based on the experience of directors and managers. Moreover, HR management practices
in the construction industry may differ depending on the size of the company, investment
allocation, and the vision and mission of each firm, which can also affect the results.
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However, despite these limitations, the study recognizes the need to investigate the
relationship between HR and competitiveness and highlights the importance of HR in
enhancing competitiveness in the construction industry. Finally, as a future research line,
new studies should include the perspective coming from other stakeholders within the
construction industry, such as designers and owners, along with developing more specific
models focused on particular areas within the construction industry.
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