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Abstract: The construction industry significantly impacts the environment and uses natural resources
that negatively impact the built environment. Conversely, green buildings can lead to several
environmental, social, and economic benefits. The paper explores the barriers that impede the
implementation of sustainable construction projects in Iraq. It draws on a literature review in the
field of sustainable construction, as well as a survey of construction industry professionals in Iraq.
A total of 17 major barriers to sustainable construction projects are identified and classified into
four groups to reduce the environmental impacts of construction activities. The variance inflation
factor (VIF) values of dimensions were less than 3.5, indicating that they independently contribute to
the second-order constructs. Therefore, it is essential to implement green building practices, such as
using energy-efficient materials and systems, adopting energy-efficient designs, and using renewable
energy sources. Furthermore, the findings suggest that sustainable construction practices can also
help improve quality of life.

Keywords: barriers; sustainable construction; green buildings; sustainability; CO2 emissions

1. Introduction

The concept of sustainable construction has been gaining traction in recent years as
nations worldwide strive to reduce their carbon footprints and balance the utilization
of resources. Iraq is no exception to this trend, and has made significant investments
in sustainable construction projects in recent years. However, Iraq has a long history of
construction activities, and is currently undergoing a period of rapid construction-led
development. The construction industry is essential in meeting the demands and needs of
any society and improving the quality of life of the population [1]. Furthermore, more than
40% of the world’s energy is consumed by the building industry, which also contributes
significantly to greenhouse gas emissions [2]. Therefore, the construction industry has been
identified as one of the sectors with a substantially negative environmental impact [3]. So,
authorities and construction specialists need to focus on improving construction techniques
to reduce the negative impact of construction activities on the environment, economy,
and society at large [4]. To address these issues, there is also a need to understand the
construction market and explore new solutions to ensure sustainability in the construction
process [5].

Globally, the construction industry uses 40% of all energy produced and 40% of all
raw materials, while accounting for 16% of total water usage and 4% of natural resource
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extraction in industrialized countries [6]. In addition, the construction industry is responsi-
ble for 35% of worldwide CO2 emissions [7,8] and 45% to 65% of waste [9]. As such, the
construction industry negatively impacts the economy and environment [6]. Furthermore,
the construction industry and its related processes are responsible for substantial emissions
of harmful substances, accounting for around 30% of the greenhouse gases emitted glob-
ally due to the various operations occurring throughout the construction process, while
transportation and the processing of materials account for 18% of emissions [9–11].

The average CO2 emissions per ton of cement in the Middle East and North Africa
region is 35% higher than the global average, accounting for 0.5 percent of total global CO2
emissions [12].

These effects of the construction industry on the environment are severe and alarming.
The new idea of “green buildings” has emerged to solve these problems and reduce their
effects. The sustainable construction concept is centered on reducing the environmental
impact by using environmentally friendly resources to improve the built environment
and use new techniques that reduce waste and save energy. Sustainable construction,
or green construction, is simply the development and use of cleaner and more resource-
efficient construction processes through resource restoration in operation, maintenance,
and demolition [13]. As a result, this approach encourages the formation of a cleaner and
more environmentally friendly atmosphere and it is carried out with the maximum level of
collaboration between the design team, constructors, engineers, and owners throughout
the construction project.

Thus, because of the growing need for more sustainable buildings, sustainable con-
struction principles and practices have intrigued construction researchers [2,3,14]. At
the same time, several studies on sustainable construction in developed countries have
been carried out [6,7,15]. Nevertheless, there is a lack of studies in developing countries,
especially in the Middle East [3,16]. In Kuwait, they focus on ranking factors without pro-
viding a recommendation to construction stakeholders in order to implement sustainable
construction projects [3].

Moreover, further study is needed to help policymakers and other construction stake-
holders in overcoming various barriers while implementing a sustainable construction
project. Therefore, there is a need to identify these barriers to successfully implement
sustainable construction in the Iraqi construction industry [17]. This study will provide a
“roadmap” that stakeholders (project owners and contractors) can follow to overcome the
barriers and adopt sustainability in the construction industry.

2. Literature Review
2.1. Sustainability Concept

The ideas of sustainability have been established to address concerns for the planet’s
well-being, human progress, and the need for continuous economic growth. According
to the World Commission on Environment and Development, the main principle of the
sustainability concept from a human point of view is “meeting the needs of the present
without compromising the ability of future generations to meet their own needs” [18].
The main goal of sustainable construction is to focus on the well-being of people in terms
of environmental, social, and economic issues [13]. Sustainable construction has some
subsections, such as green buildings, and it is the first step toward sustainability in the
construction industry. So, for a building to be sustainable or green, it must have a robust
design and ecologically friendly principles upon which the construction process is built
while utilizing resources most efficiently. Accordingly, sustainable construction can be
implemented by following sustainable principles and an ecological design. It is important
to note that “ecological design” is a term used to describe the use of sustainable applica-
tions in construction processes [13]. It might be argued that green buildings can fulfill
the current criteria of a sustainably built environment by considering potential future
inhabitants’ concerns.
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Nevertheless, various studies were undertaken to evaluate the efficiency of green
buildings and the extent to which they reduce adverse impacts on the environment [19,20].
However, few studies have identified the barriers that impede the successful implemen-
tation of green buildings. Although green buildings differ substantially, they have some
characteristics, especially concerning claims and disputes [21]. As a result, the practical
completion of a sustainable building project is highly achievable with proper knowledge
and understanding of green construction.

2.2. Barriers to Sustainable Construction Projects Implementation

Sustainability is one of the most serious concerns affecting organizations, and the need
for long-term growth has long been recognized [22]. In this line, the literature indicates that
the construction sector significantly impacts the environment, social life, and economic life,
which has become an increasingly important concern that needs to be addressed [23]. The
provision of data on the environmental impact of buildings has sparked the curiosity of
lawmakers, administrative authorities, politicians, construction professionals, the scientific
community, and consumers worldwide, who aim to find sustainable solutions that will
address the negative impacts that buildings have on the environment [23]. In developed
countries, concerns regarding the sustainability of implementing construction projects have
been a major priority [24].

Previous research has shown that sustainability is generally difficult to achieve in most
developing countries regarding implementation and usage because of various economic,
social, and technological barriers [25]. Therefore, implementing this principle in developing
countries is increasingly challenging [26]. A detailed review of the literature was carried
out to identify the barriers to sustainability implementation. By consulting three experts,
17 barriers were listed, as shown in Table 1.

Table 1. Barriers to sustainability implementation.

Codes Barriers References

G1 Lack of promotion by the government [27,28]

G2 Lack of codes and regulations that cover
sustainable procurement [3,29]

G3 Lack of government incentives [30]
G4 Lack of enforcement [31]
C1 The higher cost of sustainable building option [27,32]
C2 Longer payback periods [33]
C3 Higher priority is given to economic needs [34]
C4 Lack of financial incentives [29]
K1 Lack of stakeholders’ awareness [14,31]
K2 Limited understanding from stakeholders [14,31]

K3 Limited knowledge of clear benefits of
sustainable practices [3]

K4 Lack of knowledge of sustainable technologies [31,32]
K5 Shortage of green suppliers and information [32]
K6 Lack of demonstration projects [2]
W1 Lack of training and education for professionals [3]
W2 Lack of professional expertise in sustainability [3,14]
W3 Lack of professional capabilities/designers [14,33]

3. Research Method

This study adopted a mixed-methods approach. The research started with a com-
prehensive literature review on sustainable construction project implementation, which
identified 17 barriers, as presented in Table 1. Then, a conceptual model was developed
using the summarized and reviewed literature to create theories (hypotheses), which
were tested by the empirical test [35]. There are three stages to processing the conceptual
model: (1) Identifying the constructs; (2) Grouping these constructs; and (3) Specifying the
relationships between the constructs [36].
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A questionnaire survey was also adopted at the pilot study stage. The questionnaire
was designed in three parts. The first part was about the profile of the respondents; the
second part was about barriers to implementing sustainable construction projects, and
the third part was about the project and the effect of barriers on implementing sustain-
able projects. A total of 200 questionnaires were distributed, and 150 responses were
received. The response rate was 75%, which is an acceptable rate, as mentioned by some
researchers [37,38]. However, the survey contains 50 incomplete responses. It is important
to note that this research focuses on the construction industry in Iraq. Hence, the research
was conducted in Iraq’s main cities (Baghdad, Basra, and Erbil). The respondents were
clients/developers, contractors, consultants, project managers, and site engineers from
private and public construction organizations with varied backgrounds and experience [39].

The study’s sample size was determined, and stratified sampling was chosen because
of some security concerns in Iraq. However, many studies considered stratified sampling
an effective method to measure the barriers in the construction sector and many other
industries [40]. According to Buniya et al. [41], stratified random sampling will help
generate various experimental cells containing managers and construction workers from
different owners and contractors in a way that accurately represents the targeted population.
Stratified random sampling is also a reasonable statistical method adopted in evaluating
construction safety factors due to the diverse nature of construction projects [42].

Data Analysis Method

The data were analyzed using IBM SPSS v 23.0 for exploratory factor analysis (EFA)
and reliability tests. Then, the partial least square structural equation modeling (PLS-SEM)
approach was also used to test the hypotheses and research model. Amaratunga et al. [43]
stated that SEM helps address the issue of variable errors. In addition, this technique is used
to generalize the complex decision-making process [44,45]. Finally, the research model,
which contained reflective and formative variables, was designed. The measurement
model includes the latent construct (reflective variables). The structural model includes the
measurement model’s latent (formative variables) to examine the relationships between
safety program implementation and project success [46,47].

4. Results
4.1. Demographic Analysis

The response rate was 75%, which is an acceptable rate, as mentioned by some re-
searchers [37,38]. However, the survey contains 50 incomplete responses. It is important
to note that this study focuses on the construction industry in Iraq. Hence, the research
was conducted in Iraq’s main cities (Baghdad, Basra, and Erbil). The respondents were
clients/developers, contractors, consultants, project managers, and site engineers from
private and public construction organizations with varied backgrounds and experience [39].
Most responders (86.7%) were male, reflecting the industry’s male-dominated nature, and
more than 80% of those polled were construction professionals with at least six years of
experience in construction. Furthermore, approximately 40% of those polled worked as
project engineers, with 60% in other managerial positions. Moreover, the sector classifi-
cation category results indicated that approximately 60% of those polled worked in the
public sector, with the remaining 40% working in the private sector. Almost half (41%)
were developers, with the remaining 29% and 26% working as contractors and consultants,
respectively. Finally, the respondents were generally well-educated, with over 56% holding
a bachelor’s degree (refer Figure 1).

4.2. EFA for Barriers to Suitability Implementation

The EFA approach assessed the interaction between some interconnected variables.
The EFA is used for arranging many variables that are better to work with and comprehend.
The Kaiser–Meyer–Olkin (KMO) sample adequacy assessment was used to determine
factor homogeneity and to check for minimum partial correlations between the variables.
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The KMO range was from 0 to 1 with a minimum of 0.6. The KMO value in this study
was higher than 0.6 (0.772). Bartlett’s test of sphericity likewise gives a significant result
(χ2 (66) = 1047.541, p = 0.05), which means the analysis is appropriate for the data. All
diagonals in the anti-image correlation matrix were greater than 0.5, indicating that each
item should be included in the component analysis.
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Figure 1. Respondent background rate.

The initial communalities are estimates for the variance of all components in each
variable, and smaller values (0.3) indicate variables that do not follow the factor analysis.
Communities display the degree to which each variable’s variance is considered. Large
communality is strongly influenced by an underlying construct. In this study, all initial com-
munalities were above the limit, and all loading factors were greater than 0.5. Table 2 shows
the communalities of various barriers that accounted for sustainability implementation.

Table 2. Communalities of 17 items related to barriers to sustainability implementation.

Barriers Communalities

Bar.G1 0.643

Bar.G2 0.611

Bar.G3 0.502

Bar.G4 0.549

Bar.C1 0.612

Bar.C2 0.600

Bar.C3 0.618

Bar.C4 0.626

Bar.K1 0.546

Bar.K2 0.524
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Table 2. Cont.

Barriers Communalities

Bar.K3 0.579

Bar.K4 0.574

Bar.K5 0.555

Bar.K6 0.565

Bar.W1 0.649

Bar.W2 0.744

Bar.W3 0.590

4.3. PLS Model Development

This method assessed the relationship between the items and latent variables in the
PLS-SEM [41]. The structural model shows the relationship between the constructs [48].
This step starts with the analysis of convergent validity and discriminant validity. Table 3
illustrates the result of the convergent validity. The result showed that the 17 barriers were
grouped into four components (government, economic, knowledge, and human resources).
It also includes Cronbach alpha, composite reliability (CR), and average variance extracted
(AVE) for the measurement model [41]. The AVE for all constructs is above 0.5.

Table 3. Convergent validity results.

Groups Cronbach Alpha Composite Reliability Average Variance Extracted

Economic 0.766 0.846 0.58

Government 0.817 0.807 0.517

Knowledge 0.752 0.83 0.595

Labor/Staff 0.706 0.834 0.626

The degree to which the construct differs from other constructs regarding experimental
values is known as discriminant validity. The model is unique and effectively captures the
phenomena in a way that is not represented in the model by other constructs, according to
the finding of discriminant validity. This method’s rationality is based on the concept that
a construct shares more variance with its related indicators when compared to any other
construct. The square root of AVE should be greater than the latent variable correlations [41],
as shown in Table 4.

Table 4. Correlation of latent variables and discriminant validity.

Groups Labour/Staff Government Economic Knowledge

Labor/Staff 0.719

Government 0.232 0.761

Economic 0.241 0.363 0.703

Knowledge 0.287 0.512 0.255 0.791

The discriminant validity can be checked using other methods, such as cross-loading.
The cross-loading method examines the cross-loading of indicators by assessing their
discriminant validity. The cross-loading analysis results in Table 5 show that all loading
indicators of the assigned latent construct are greater than the cross-loading on other
constructs (by row and column).
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Table 5. Loading and cross-loading of constructs.

Constructs Economic Government Knowledge Labor/Staff

Bar.C1 0.687 0.388 0.241 0.058

Bar.C2 0.781 0.281 0.412 0.123

Bar.C3 0.811 0.324 0.477 0.235

Bar.C4 0.761 0.112 0.409 0.578

Bar.G1 0.276 0.86 0.278 0.376

Bar.G2 0.048 0.67 0.143 0.01

Bar.G3 0.013 0.575 0.095 0.049

Bar.G4 0.199 0.741 0.106 0.197

Bar.K1 0.477 0.235 0.86 0.178

Bar.K2 0.223 0.189 0.707 0.186

Bar.K3 0.184 0.266 0.749 0.191

Bar.K4 0.077 0.076 0.659 0.095

Bar.K5 0.178 0.378 0.747 0.202

Bar.K6 0.223 0.189 0.707 0.186

Bar.W1 0.257 0.464 0.139 0.807

Bar.W2 0.311 0.353 0.273 0.808

Bar.W3 0.1 0.403 0.191 0.759

4.4. Path Analysis

All first-order latent variables were examined to determine whether they significantly
contributed, given that the primary variables were second-order formative latent variables.
Furthermore, the problematic collinearity indicates the high correlations between formative
items [49]. The present study assessed the collinearity between the formative barriers by
measuring the value of the variance inflation factor (VIF). We used the VIF value to assess
the collinearity problems because the current study focuses on reflective formative in the
second order.

Table 6 represents the barriers to sustainable construction project implementation, as
categorized in the four subscales: labor/staff (β = 0.244), government (β = 0.44), economic
(β = 0.406), knowledge (β = 0.317).

Table 6. Test of path analysis models.

Construct β Standard Error p-Value Variance Inflation Factor

Government 0.244 0.01 <0.001 2.93

Economic 0.441 0.01 <0.001 2.66

Knowledge 0.406 0.00 <0.001 2.50

Labor/Staff 0.317 0.012 <0.001 2.72

According to the path coefficients, all these dimensions are significant barriers to
sustainable construction project implementation. The dimensions’ VIF values are under
3.5, indicating that they independently contribute to second-order constructs.

Figure 2 indicates the path model that was derived. It shows the various constructs
grouped into four main categories, government, economic, knowledge, and labor/staff, as
barriers to sustainable implementations.
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5. Discussion

There is an urgent need to provide sustainability to construction projects to survive the
fierce competition and reduce the negative environmental impact [50]. Sustainability has
received attention in recent decades in a variety of fields and strategies. This is a significant
issue because the buildings and construction sector contributes to almost 39% of global
CO2 emissions and 36% of the world’s energy usage [51]. Despite these facts, however, the
integration of sustainability into project management techniques for construction has been
extremely slow, with results that are not particularly satisfactory, especially in developing
countries. This is the result of obstacles that have complicated mainstream sustainable
construction project practices.

The immediate attention of the construction industry’s stakeholders may seek to
identify and control the barriers. The present research classified the various barriers into
four groups; the most impactful effect was the economic factor, with 0.441, the second was
knowledge, with 0.406, the third was labor/staff, with 0.317, and the government was
last, with 0.244 effects on the sustainability of construction projects. The identified barriers
may require massive resource allocation from the top management and financial help from
the government [52]. Apart from the economic and government barriers, the knowledge
barriers may also be removed by undergoing the knowledge management induction
plan [52]. A systematic, planned strategy by the top management may help remove
the knowledge barrier. State-of-the-art knowledge induction and regular training for
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employees will be required to break the barriers [3]. Once the barriers under the four main
groups are overcome, they may help in the integration of sustainable practices into building
project management. Developing countries, such as Iraq, which face scarce resources, must
obtain remedial strategies to tackle the barriers that can help the project management team
provide much-needed sustainability [14]. The government may provide incentives and
promote the in-need construction sector to help provide sustainable procurement under
sustainable practices that follow codes and regulations [53]. The systematic planning and
enforcement plan may also help with smooth enforcement.

The economic condition of the construction sector may be affected by the higher
economic factor of sustainable building options. The long payment cycle and the lack of
financial incentives need to be prioritized for the fulfillment of financial needs [53]. The
knowledge management plan needs to be actively implemented by top management, who
need to review their strategies, make the stakeholders aware of the newly devised strategy
to induct greener suppliers, and provide a broad understanding of knowledge [2]. The
management needs to plan more systematic training to replace the traditional learning
approach by providing new knowledge. The top management may plan and encourage the
use of recyclable and renewable resources and the reuse of materials to reduce the amount
of waste that is dumped in landfills. Additionally, the top management can use technology
transfer to overcome these barriers [54,55].

5.1. Managerial Implications

Rearranging the barriers to the adoption of sustainable practices can assist in creating
a “roadmap” that stakeholders (project owners and contractors) can follow to overcome
barriers and adopt sustainability in the construction industry. This reorganization may
also result in the establishment of standards for a practical framework for the effective
transformation of those who participate in construction through sustainable phases and
activities. The findings of the study will assist Iraq in moving closer to its goal of developing
a prosperous, environmentally sustainable economy capable of successfully competing in
global markets. The results of this study may also serve as motivation for other developing
countries to adopt sustainable building practices [48]. However, this study significantly
contributes to and has significant effects on the construction industry in the following ways:

- By providing a database of linked aspects along with sustainability criteria to assist
businesses in determining how to remain competitive and successful in a global market;

- It assists owners, consultants, and contractors in evaluating and deciding on sustainable
practices to improve the consistency, efficiency, and effectiveness of construction projects;

- It provides empirical evidence that may assist Iraq and other developing countries in
implementing sustainability by significantly reducing barriers;

- The findings of this study can help Iraqi construction become more environmentally
friendly in the future. According to our research, sustainability initiatives are put in
place to cut down on wasteful spending and make sure that resources are distributed
fairly among various projects. This allows all project participants to focus on the
project’s budget, schedule, and ability to accomplish its objectives. There are long-
term benefits that come from completing a project with a high degree of success;

- The results of this study can also be used as a benchmark for measuring the success
of future initiatives and as a road map for reducing the challenges involved in their
execution. The various factors identified include, project costs, completing projects
on time, and ambiguous requirements. The results of this study may also be used by
managers and business owners to better understand how incorporating sustainable
practices may help their initiatives succeed.

5.2. Theory Implication

The sustainable concept is important and plays a vital role in many businesses [56].
The recommended prioritization is one way of circumventing barriers to implementing
sustainable concepts. This study suggests a new approach to placing sustainability policies
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into practice to overcome these challenges. Understanding barriers to sustainable construc-
tion practices can help resolve the challenges of effectively introducing these practices in
Iraqi construction projects. Additionally, this study can help this sector shrink the gap
between practices and sustainable theory. However, there is a lack of studies that examine
the impact of the barriers to sustainability in Iraqi construction projects empirically by
using SEM. Future studies in construction can use these data to investigate and solve the
challenges in other developing countries.

6. Research Limitation

This study focused on barriers to sustainable construction projects in Iraq. This study
conducted a questionnaire survey and distributed it to respondents who have expertise in
the construction industry in the three main cities in Iraq. Later, FEA analysis was carried
out using SPSS 23.0, and SmartPLS 4.0 was used for structural equation modeling. The
developed model had to fit the Iraq construction industry context. The final model might
not apply to other countries, but the result and find23.0ings contribute a valuable reference
for implementing sustainable construction projects in Iraq and other countries.

7. Conclusions

Iraq faces an array of complex challenges that must be addressed for the full potential
of sustainable construction to be realized. This study has identified 17 barriers to sus-
tainable construction project implementation in Iraq. These barriers range from a lack
of awareness, education, and training to financial and economic issues, a lack of regula-
tions and policy support, and cultural and social attitudes. The study also provides an
in-depth analysis of the barriers hindering sustainable construction project implementation
in Iraq. The results reveal the numerous challenges that impede the development and
execution of sustainable construction projects. Thus, to ensure sustainable construction
practices in Iraq, addressing these barriers and developing appropriate strategies and
solutions to overcome them is essential. Several strategies were suggested to overcome
these barriers through collaborative and strategic partnerships with policymakers, the
private sector, and other stakeholders to enhance the capacity-building of local commu-
nities, establish clear regulations and standards, and increase investment in sustainable
construction projects. In addition, the government must develop comprehensive policies,
regulations, and guidelines to promote sustainable construction practices in the country.
Furthermore, there is a need to enhance public awareness and education programs on
sustainable construction practices and their benefits. As such, urgent action is required
to promote awareness, invest in education and training, create enabling policies, provide
funding, and enhance access to technologies and resources. If these recommendations are
implemented, Iraq can achieve a more sustainable construction industry and contribute to
global efforts to tackle the challenges of climate change and environmental degradation.
It is also essential to carry out further studies that explore integrating new technologies,
innovative financing mechanisms, and public and private partnership models to overcome
the identified barriers and facilitate the growth of sustainable construction practices in
Iraq. Finally, a collaboration between different stakeholders, including the government,
academia, non-governmental organizations (NGOs), and the private sector, is required to
create a sustainable future for Iraq. By overcoming these barriers, Iraq can take significant
strides towards achieving sustainable construction practices in the region and improving
the well-being of its citizens. This study provides a valuable reference for policymakers,
researchers, and practitioners to promote sustainable construction in Iraq and other de-
veloping countries. Future studies may be conducted to evaluate and rank the barriers to
sustainable construction implementation. Multi-criteria decision making (MCDM)-based
approaches may be used for relationship modeling. The relationship between various
group constructs based on their hierarchy may be derived using the analytical hierarchy
approach (AHP), and non-hierarchical relationships may be derived using the analytical
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hierarchy process (ANP). Various MCDM approaches in a fuzzy environment may also be
applied to remove the persisting vagueness of decision-making.
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