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Abstract: In the Saudi Arabian construction projects, the transport infrastructure sustainability assess-
ment has become a priority in recent years. The purpose of this research is to assess the sustainability
performance of transport infrastructure projects in Saudi Arabia. It specifically seeks to assess the
effects of these initiatives on the environment, society, and economy, while highlighting their advan-
tages and disadvantages as well as potential areas for development. A key objective of this evaluation
is to provide thoughtful analysis and suggestions for improving Saudi Arabia’s transportation infras-
tructure development. The study was conducted using a Likert-scale questionnaire survey among
197 professionals in Saudi Arabia. The Cronbach’s alpha test was conducted to assess the validity of
the survey. Moreover, statistical analysis using SPSS software 25 was used along with the Spearman
correlation test to evaluate the respondent behavior of the survey. The investigation serves as a foun-
dation for devising strategies and policies to promote sustainable transportation practices in Saudi
Arabia. The study’s insights can guide effective planning and regulations that prioritize sustainability,
environmental preservation, and public support. By focusing on these outcomes, transportation
networks can be improved, environmental impacts reduced, construction methods enhanced, and
safety ensured for workers and the public. A durable, effective, and environmentally conscious
transportation infrastructure for Saudi Arabia’s present and future generations could be achieved by
embracing sustainable transportation infrastructure and giving priority to the determined results.

Keywords: transportation; construction management; sustainability factors; Saudi Arabia;
questionnaire survey

1. Introduction

Transportation is regarded as a crucial action area for achieving sustainable develop-
ment. It plays an essential role in the economic sector by existing among the production
patterns, at the geographic ladder, and in human movement [1]. The foundational elements
of urbanization are the transportation system and infrastructure. Urban shape and locative
structure are related to the idea of urban transportation [2]. Urbanization is planned in
tandem with the advancement of the effectiveness and capacity of urban transportation
networks. Urban transportation is currently receiving increased attention and is thought to
be a crucial pillar supporting commuter mobility in cities experiencing population growth
and area expansion [3]. However, due to various circumstances, including the volume
and diversity of traffic and the diversity of origins and destinations, transportation in
metropolitan areas is sophisticated and intricate. The current transportation system is
widely acknowledged to be unsustainable almost everywhere [4].

According to statistics, the Kingdom of Saudi Arabia is one of the world’s most ur-
banized nations, with eight out of every ten citizens residing in metropolitan areas [5].
Due to Saudi Arabia’s rapid urbanization, industrialization population increase, climatic
circumstances, and fuel abundance, motorized transportation is used too frequently [6].
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Furthermore, Saudi Arabia’s transportation industry consumes almost a quarter of the
country’s total energy, and future projections indicate that consumption will increase. As a
result, numerous environmental and societal complications arise, such as rising levels of air
and noise pollution, traffic congestion, and traffic accidents, which lead to negative impacts
on the quality of urban life, ecology, human health, and productivity [7]. The UN General
Assembly approved the 2030 Agenda for Sustainable Development in September 2015. The
agenda, based on the idea of “leaving no one behind”, aims to achieve sustainable devel-
opment for all people. The agenda is centered on the 17 Sustainable Development Goals
(SDGs), which are intended to compel all developed and developing nations to address
the world’s most pressing issues. Sustainability consideration in transportation design
plans is a crucial factor in planning. The idea of sustainable development in the mobility
industry serves as the foundation for the concept of sustainable transportation. It requires
the capacity to supply the demand for mobility while reducing negative environmental
effects and considering future generations’ needs. The goal is to find a balance between
providing for the planet’s general well-being and maintaining natural resources and cur-
rent transportation demands. We can ensure a more ecologically friendly and socially
responsible approach to mobility by implementing sustainable transportation methods,
leaving a good legacy for future generations [8].

In Saudi Arabia, infrastructure projects are frequently presented without taking into
account the principles of sustainable development, which has led to project failures and
abandoned facilities [9]. The project’s sustainability performance can be impacted by
how well sustainability criteria are implemented. In addition, sustainability variables
make it easier for owners, engineers, and stakeholders to evaluate the development’s
progress toward sustainability by contrasting the actual performance with the desired
performance [10]. Procedures need to be developed to handle the complexity of trans-
portation infrastructures and the variety of trade-offs in these systems. An evaluation
of sustainability appears to be necessary. This study addresses the acknowledged need
for better environmental, economic, and social considerations concerning transportation
infrastructure developments.

This research seeks to add to the body of knowledge on the sustainability of transporta-
tion infrastructure projects by offering a thorough analysis and suggesting a framework
of relationships specifically for Saudi Arabia. The extensive survey and analysis carried
out for this research add to the body of knowledge by offering information and insights on
Saudi Arabia’s transportation infrastructure’s sustainability factors, which may not have
been previously investigated or thoroughly studied.

2. Literature Review
2.1. Sustainability Factors of Transportation Infrastructure Project

Sustainability infrastructure assessment systems have recently been developed or are
under development to measure the sustainability of infrastructure projects [11]. These
systems are primarily used to monitor and assess the environmental, social, and economic
sustainability facets of infrastructure efforts, ensuring that projects adhere to sustainable
practices and make a positive contribution to the general well-being of people and the envi-
ronment. The construction industry has implemented sustainability assessment systems to
meet the need for sustainable development needs [12]. For Australian road infrastructure
projects, Lim [13] identified 23 critical sustainability factors: air quality, water quality, noise
and vibration, erosion and sediment control, flora and fauna, environmental and social
impact assessment, life cycle cost, project risk, cultural heritage, inter-modality of trans-
portation, the functional performance of the physical asset, community involvement, public
governance, client liaison and collaboration with internal stakeholders, project governance,
compliance with contract, and project specifications. The 10 areas that make up this group
of 23 essential sustainability aspects are environmental, economic, social, engineering,
community involvement, relationship management, project management, institutional
sustainability, health and safety, resource use, and management. The New South Wales
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Transport Division is responsible for implementing sustainable transportation infrastruc-
ture projects for the Australian government [14]. This division has developed a framework
for transport projects to ensure that its transportation system is sustainable in the long
run and that its environmental and sustainability performance is continuously improved.
In the transportation division of New South Wales, environmental, social, and economic
sustainability are the key concerns [15]. Throughout these spheres, sustainability is stressed
as an important aspect of planning, developing, and delivering transport infrastructure [16].
Under the environmental category, sustainability factors include GHG emissions, water,
pollution control, noise management, resource management, waste management, material
consumption, and biodiversity [17]. Different criteria are included together under the
sustainability evaluation framework. The social category includes factors such as stake-
holder interactions, public support, and cultural preservation, all of which are essential in
developing socially responsible infrastructure projects. However, INVEST is an assessment
system that provides a list of sustainable factors and best practices to be incorporated
into transportation projects [18]. It provides a thorough list of sustainable elements and
best practices that should be incorporated into these projects. These recommendations
can help transportation efforts adhere to sustainability ideals and have a good effect on
the environment, society, and the economy [19]. INVEST was developed by the Federal
Highway Administration (FHWA) of the United States and launched in 2012 [20]. The sus-
tainability factors included in INVEST are intended to address sustainability throughout all
stages of the project, namely: the planning stage, the development stage, and the operation
and maintenance stage [21]. Among the sustainability factors included in INVEST are
noise quality, ecology, biodiversity, visual impact, waste management, energy and carbon
emissions, erosion and sediment control, flora and fauna, health and safety, life cycle cost,
cultural heritage, public accessibility, and intermodal transport [22].

2.2. Sustainability Performance of Infrastructure Projects

One of the most important factors in accomplishing the objective of sustainable
development is the sustainability performance over the life cycle of the construction
project [23,24]. Litman [25] states that the sustainability criteria serve as a performance mon-
itor and catalyst for building project performance. Previously, a group of people focused
on either construction material recycling or construction technique optimization to achieve
sustainability [26–31]. Therefore, the degree of sustainability performance of a construction
project is greatly determined by the incorporation of sustainability aspects. Examples
include problem-solving, client needs/objectives being met, and clear instructions [32–34].

Time, quality, and money have traditionally been established as the fundamental
standards for evaluating the success of building projects [35]. In their research findings,
Amiril, Nawawi, Takim and Latif [22] show that the application of sustainability principles
has resulted in improved decision-making, decreased waste, efficient project delivery,
avoided delays, and decreased constructability-related issues (rework, claim, etc.). Similar
results were found by Alotaibi, Edum-Fotwe and Price [9], whose research indicates that
the performance of road projects resulting from the application of sustainability factors
is to reduce pollution and environmental impacts, public acceptance, fit for purpose and
quality, minimize maintenance and operation costs, mitigate risks, on-time completion,
protect cultural heritage, safe construction, and other factors. In addition, Amiril et al. [36]
have identified the benefits of implementing sustainability factors through the performance
of their projects, including safe construction, noise and vibration minimization, air quality,
dust suppression, prevention of land contamination and degradation, protection of water
quality, reduction of construction material footprint, minimization of carbon footprints and
energy use, minimization of water usage, and maximization of energy efficiency.

For practical reasons, sustainable development is still considered a challenging is-
sue that defies categorization [37–39]. According to Leal Filho et al. [40], it is commonly
acknowledged that operationalizing sustainability—that is, knowing how to put it into
practice—represents the true problem. According to Tafazzoli [41], infrastructure sustain-



Sustainability 2023, 15, 14174 4 of 17

ability includes more effects than are typically studied, including the technical or structural
quality of roads, project management, resource management, system effectiveness, re-
silience, and useful operational life of the assets, as well as governance and institutional
aspects. In their research, Pham et al. [42] stated that sustainable construction is char-
acterized as a building process that adheres to sustainable development’s fundamental
principles. The goals of environmental responsibility, social responsibility, and economic
profitability should all be met by these processes.

2.3. Existing Research Gap and Research Opportunities

There have been relatively few studies carried out in Saudi Arabia, despite this topic
being the focus of numerous studies in a few other countries. This study stands out by
offering a broader perspective, as previous research has primarily focused on smaller-scale
or regional analyses, leaving a notable absence of nationwide investigations. This study
advances knowledge about environmentally friendly transportation techniques in Saudi
Arabia, where the economy is quickly expanding. It presents a thorough framework that
goes beyond conventional measurements and takes into account several aspects of sustain-
ability, such as the influence on the environment, social equality, and economic viability.
This shows the practical difficulties and prospects for development while offering insightful
information about the sustainability performance of Saudi Arabia’s transportation infras-
tructure. The survey is based on the framework of these indicators, which are grounded in
the environmental, social, and economic aspects. Real-world data about transport systems
and policies, infrastructure, urban development, and environmental degradation caused by
transportation are utilized in the study. Ultimately, this paper highlights recommendations
to achieve sustainable transportation in Saudi Arabia.

3. Methodology
3.1. Questionnaire Design

This study used a questionnaire approach to examine the sustainability performance
of transportation projects in Saudi Arabia. This study’s questionnaire design adopts a struc-
tured methodology that includes closed-ended questions. The questionnaire starts with an
introduction that describes the study’s goals, ensures anonymity, and gives directions on
how to fill it out.

Additionally, a section is included to collect background data on the respondents, such
as their experience, organization, and their part in the transportation project. Questions on
technological, social, environmental, and economic performance are included. Microsoft
Excel 2019 and the statistical program SPSS 25 were used to evaluate the data that were
gathered. The use of these tools made data processing, manipulation, and statistical analysis
efficient. A flowchart was made to show the sequential stages taken from the start of the
research project to its completion in order to maintain clarity and transparency throughout
the research process as shown in Figure 1.

Based on past research, the authors of this study decided to develop the questionnaire
using a Likert scale [43–45]. As they are simple and quick to complete, Likert-scale-based
questionnaires are popular for surveys [46]. Additionally, because they are based on
participants’ own experiences, the replies from Likert scales offer precise data. Previous
studies have also used the Likert-scale pattern to identify and rank important factors. A
questionnaire was created after carefully reviewing all pertinent research, and it contained
34 crucial elements that were found in the literature (Table 1). The questionnaire sought the
opinions of the respondents on each element, evaluating their perception of its seriousness
or agreement on a five-point Likert scale. In this study, participants were asked to express
their thoughts on a specific subject based on the severity, such as (1) extremely disagree,
(2) disagree, (3) neutral, (4) agree, and (5) extremely agree. In addition, the survey included
a component asking stakeholders’ opinions regarding the region where the sustainable
project would be implemented.
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Table 1. The questionnaire form of the outcome of transport infrastructure sustainability performance.

SI The Outcome of Transport Infrastructure Sustainability
Performance Reference

F1 Minimize pollution and environmental impacts [36]
F2 A balanced development [36]
F3 Promoting the decrease of carbon emissions [36]
F4 Protect native/aquatic wildlife [47]
F5 Evaluation of water harvesting [47]
F6 Meeting waste management standards [48]
F7 Maximizing rainwater harvesting and re-use [48]
F8 Protection of water quality [48]
F9 Prevention of land contamination and degradation [48]

F10 Encourage the use of energy-efficient clean technology [47]
F11 Air quality and dust suppression Local Expert
F12 Noise and vibration minimization Local Expert
F13 Fit for purpose and quality [46]
F14 Minimize maintenance and operation costs [47]
F15 Minimization risk [47]
F16 Enhancing construction performance [46]
F17 Promoting productivity [46]
F18 Complete on time Local Expert
F19 Reducing project delivery time [46]
F20 Protect cultural heritage [46]
F21 Save travel time and vehicle operating costs [36]
F22 Public acceptance [36]
F23 Promoting financial and investment opportunities [36]
F24 Enhancing project safety and health performance [36]
F25 Promote interagency collaboration Local Expert
F26 Safe construction Local Expert
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Table 1. Cont.

SI The Outcome of Transport Infrastructure Sustainability
Performance Reference

F27 Minimize health and safety risk [46]
F28 Clear terms of instruction and approval within the timeframe [46]
F29 Enhancement of infrastructure life span [49]
F30 Uninterrupted material supply [49]
F31 Increase design innovation [49]
F32 Long-lasting and high-quality products [49]
F34 No dispute Local Expert

3.2. Data Collection

In this study, the developed questionnaires were delivered to the respondents, who
included government officials, project managers, engineers and planners, contractors and
construction companies, environmental experts, and non-governmental organizations.
Then, 197 responses were gathered using 2 different methods, including (1) in-person
interviews and (2) email. The authors issued invites to employees of their business, students
at the university with which they are linked, residents of the city in which they reside, and
so on. This is known as “convenience” sampling since it is likely to add some bias to recruit
only a specific segment of the population unless the targeted user group is confined to
those individuals [50]. The majority of the study’s participants were selected from recent
construction areas. The procedure of gathering the data took six weeks. Nearly 70% of
the participants had more than five years of experience in construction, and all had a
background in the industry. Two hundred and fifteen respondents were asked to rate
the importance level on a five-point Likert scale as part of the survey’s congenial rating
component. The study employed 197 datasets after removing the incomplete and incorrect
ones. Consequently, an estimated 91.6% of respondents responded.

3.3. Respondent Demographics

The backgrounds of the 197 respondents who took part in the survey are summarized
in Table 2. Government agencies (31%), engineers and design professionals (28%), project
owners (25%), and contractors (16%) made up the respondents’ range of construction-
related roles in Saudi Arabia. The data also show that 34% of the respondents had more
than ten years of building experience, while 48% of the respondents were older than 30.
Of the respondents, 15% had less than five years of experience. These figures show the
current makeup of the Saudi Arabian construction sector, which is primarily dependent
on youthful workers to meet the strong demand for construction projects. The infor-
mation gathered from the respondents can be considered typical of construction profes-
sionals in Saudi Arabia, considering the backdrop of the country’s building sector. The
study’s sample includes people with a range of responsibilities and degrees of expertise,
which offers important insights into the viewpoints and practical knowledge of experts in
this field.

Table 2. Respondents’ characteristics.

Respondents’ Characteristics Frequency (n = 197) Percentage

Types of respondents
Government agencies 62 31%

Engineers and design professionals 56 28%
Project owners 50 25%

Contractors 29 16%
Sex

Male 191 97%
Female 6 3%
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Table 2. Cont.

Respondents’ Characteristics Frequency (n = 197) Percentage

Age
21–30 103 52%
31–40 83 42%
41–50 11 6%

Working Experience
≤5 years 30 15%

6–10 years 101 51%
11–20 years 54 28%
≥21 years 12 6%

3.4. Data Analysis

The investigation attempted to assess the owners’ and stakeholders’ overall viewpoints
on the idea of transportation sustainability. According to Boone and Boone [51], the data
gathered from a Likert-scale-based questionnaire are ordinal and nonparametric, and
nonparametric data are typically not normally distributed. As a result, all the real datasets
were gathered from the powerful responders and examined using the RII, a descriptive
statistical parameter.

3.4.1. Relative Important Index (RII)

The range of the RII value demonstrates its significance among the causes affecting
the project’s catastrophic predicament. The commonly utilized and well-liked analytical
technique known as RII is appropriate for this kind of research activity [52]. Due to its
proportionate contribution when recording data from each respondent and assessing them
in combined conditions from all the respondents, the RII method for statistical analysis of
the data was specifically adopted here. A more important project management element is
acting behind the critical condition, as indicated by the higher RII score. The Results and
Discussion Sections have assigned the prospective critical management success elements a
substantive rank as a result of the RII method’s analysis of the survey data. The RII can be
analyzed using the following equation:

RII = ∑
W

A ∗ N
× 100 (1)

where W = weight each respondent assigned to each element, A = maximum weight, and
N = total respondents. In order to assess the nature of the reaction, the standard deviation
and coefficient of variation among the data were also examined. The ranking of the group
factors was then completed using RII. To compare the factors and assess their severity for
the construction sector, the factors’ percentage contribution and group factor percentage
were also taken into consideration.

3.4.2. Data Validation Test

The Cronbach’s alpha test, which measures data dependability, was performed using
SPSS software. The entire dataset was employed for reliability analysis, which is required
to ensure the model’s construct across time. As the information gathered from the ques-
tionnaire using the Likert scale is ordinal and nonparametric in nature, Cronbach’s alpha
test is a highly effective method for evaluating the data reliability [53]. When it is close
to 1.00, Cronbach’s alpha value is more suitable [54]. There is no clarity on what constitutes
an appropriate border because several variables increase the value of Cronbach’s alpha.
As a general guideline, the following ranges are frequently used to evaluate the caliber of
the alpha coefficient (α): An excellent alpha coefficient is 1 ≥ α > 0.9, while good alpha
coefficient is 0.9 > α > 0.8. It can be an acceptable alpha coefficient if 0.8 > α > 0.7, and
the alpha coefficients of 0.7 > α > 0.6 are regarded as uncertain. A low alpha coefficient is
0.6 > α > 0.5, while alpha coefficients of 0.5 > α are regarded as poor. The alpha coefficient,
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which is frequently used to evaluate the internal consistency or reliability of a scale or
measure, can be interpreted generally using the ranges provided [54].

3.4.3. Spearman Correlation Test

Using Spearman’s rank correlation coefficient, agreement research was performed
to evaluate the relationship between crucial project management success factors. The
nonparametric Spearman’s correlation test does not make any assumptions about variance
homogeneity. By comparing the ranked values of the two sides’ assessments, it gauges
the level of agreement between them [55]. This correlation analysis method uses medians
rather than means to reduce the impact of any outliers in the dataset. The purpose of the
correlation analysis is to ascertain whether there is a correlation between the important
variables, as seen by the respondents. The correlation coefficient, which ranges from
1 to −1, shows how strongly and in what direction the variables are related [56]. A strong
association between two parties and similarity in their points of view are indicated by a
correlation number near 1. A correlation coefficient that is close to one suggests a weakly
negative association between the parties, in contrast.

The formula to calculate Spearman’s rank correlation coefficient is as follows:

ρ = 1−

(
6 ∑ d2

)
n(n2 − 1)

(2)

where ρ represents Spearman’s rank correlation coefficient, Σd2 is the sum of the squared
differences between the ranks of corresponding pairs of variables, and n represents the
number of observations or pairs of data points.

4. Results and Discussion
4.1. Reliability Assessment

Two reliability tests were carried out to verify the accuracy of the data collected during
the field survey. Using Cronbach’s alpha test, the internal data consistency was examined.
The Cronbach’s alpha reliability statistics show that the value among the covariance of
items as 0.832, while the standardized value as 0.830. When there is fluctuation in the
questionnaire’s response scale, the standardized value is normally employed. However, a
consistent five-point response-based questionnaire was used in this study to collect data.
Consequently, 0.832 was the study’s alpha value, which is a good alpha value, indicating
that the collected data is reliable. It is also important to note that this study confirmed the
comparatively low representation of female stakeholders in Saudi Arabia’s construction
sector. This demographic trait is consistent with the existing worker composition of the
sector, which is dominated by male professionals.

4.2. Spearman Correlation Assessment

Table 3′s results show that there is typically a very significant agreement between
two respondent categories in determining the RII of each crucial element. The amount of
agreement between project owners, engineers, and design professionals was the highest,
even when there were slight differences in their opinions, but the government agencies,
engineers, and design professionals had the lowest level of agreement. The following can
be inferred from the degree of difference between the responder groups: engineers and
design professionals > project owners > contractors > government agencies. For instance,
recognizing that engineers and design professionals exhibited greater agreement implies
a shared understanding of key sustainability aspects among technical experts involved
in the project. By understanding these differences, stakeholders can engage in informed
discussions, negotiate solutions, and ultimately make more balanced decisions that take
into account both technical and administrative perspectives.
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Table 3. Spearman’s rank relationship of the stakeholders.

Stakeholders
ρ

(Correlation
Coefficient)

α

(p-Value)

Government agencies vs. project owners 0.652 0.01
Project owners vs. engineers and design professionals 0.741 0.01

Government agencies vs. engineers and design professionals 0.341 0.01
Contractors vs. project owners 0.541 0.01

Contractors vs. engineers and design professionals 0.611 0.01

4.3. Overall Ranking of Factors

The ongoing research into the sustainability of the transportation infrastructure has
provided factual knowledge about how these elements affect how quickly building projects
move overall. A thorough and descriptive statistical analysis was carried out to gain a
deeper understanding of these variables. The Relative Importance Index (RII) for each
of the 34 identified factors was to be determined by this evaluation. Table 4 provides a
thorough and descriptive statistical overview of the study’s findings, including the ranks
of these criteria. Moreover, Figure 2 presents the respondent rate with respect to all factors.

Table 4. Summary of RII, mean, SD, and ranking according to overall findings.

SI Factors Mean Standard
Deviation RII Rank

F1 Minimize pollution and environmental impacts 3.543 1.685 0.709 2
F2 A balanced development 3.380 1.628 0.676 14
F3 Promoting the decrease of carbon emissions 3.568 1.626 0.714 1
F4 Protect native/aquatic wildlife 3.385 1.363 0.677 13
F5 Evaluation of water harvesting 3.304 1.345 0.661 22
F6 Meeting waste management standards 3.411 1.470 0.682 7
F7 Maximizing rainwater harvesting and re-use 3.345 1.132 0.669 17
F8 Protection of water quality 3.395 1.200 0.679 11
F9 Prevention of land contamination and degradation 3.406 1.307 0.681 9

F10 Encourage the use of energy-efficient clean
technology 3.461 1.427 0.692 3

F11 Air quality and dust suppression 3.350 1.315 0.670 16
F12 Noise and vibration minimization 3.436 1.596 0.687 5
F13 Fit for purpose and quality 3.263 0.906 0.653 27
F14 Minimize maintenance and operation costs 3.375 1.248 0.675 15
F15 Minimize risk 3.324 1.135 0.665 19
F16 Enhancing construction performance 3.411 1.540 0.682 7
F17 Promoting productivity 3.258 1.265 0.652 28
F18 Complete on time 3.157 1.030 0.631 33
F19 Reducing project delivery time 3.172 1.107 0.635 32
F20 Protect cultural heritage 3.284 1.055 0.657 24
F21 Save travel time and vehicle operating costs 3.329 1.307 0.666 18
F22 Public acceptance 3.431 1.670 0.686 6
F23 Promoting financial and investment opportunities 3.441 1.323 0.688 4
F24 Enhancing project safety and health performance 3.324 1.405 0.665 19
F25 Promote interagency collaboration 3.284 1.227 0.657 24
F26 Safe construction 3.396 1.298 0.679 10
F27 Minimize health and safety risks 3.218 1.413 0.644 31

F28 Clear terms of instruction and approval within the
timeframe 3.238 1.135 0.648 30

F29 Enhancement of infrastructure life span 3.304 1.201 0.661 22
F30 Uninterrupted material supply 3.309 1.125 0.662 21
F31 Increase design innovation 3.258 1.256 0.652 28
F32 Long-lasting and high-quality products 3.142 1.114 0.628 34
F33 No dispute 3.273 1.685 0.655 26
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The rank provides the top five transport infrastructure sustainability factors in project
management as: (1) promoting the decrease of carbon emissions, (2) minimize pollution and en-
vironmental impacts, (3) encourage the use of energy-efficient clean technology, (4) promoting
financial and investment opportunities, and (5) noise and vibration minimization.

The standard deviation ranged from 1.11463 to 1.626776, as presented in Table 4. By
evaluating the top five major factors, it was observed that “promoting the decrease of
carbon emissions” is a major factor that results from the sustainability of the transportation
infrastructure in Saudi Arabia. “Minimize pollution and environmental impacts” and
“encourage the use of energy-efficient clean technology” had the second and third highest
RII scores, with a standard deviation of 1.685942 and 1.685942, respectively. This was
followed by the “promoting financial and investment opportunities” factor (RII 0.688,
SD 1.323027) and the “noise and vibration minimization” factor (RII 0.687, SD 1.596997).
Similarly, the lowest-ranked factor was the “long-lasting and high-quality products” of the
project (RII 0.628, SD 1.11463).

The top five criteria, as determined by the Relative Importance Index (RII), are graph-
ically depicted in Figure 3. The RII evaluates each factor’s relevance (respondent rate)
and frequency of occurrence in the survey responses to determine its relative significance.
The element with the highest ranking, as shown in Figure 3, “promoting the decrease of
carbon emissions”, highlights how important it is to minimize carbon footprints in projects
involving transportation infrastructure. This discovery is consistent with the expanding
concern for environmental sustainability around the world. “Minimize pollution and
environmental impacts” and “encourage the use of energy-efficient clean technology” come
closely behind as the second- and third-ranked considerations. These findings underline
how crucial it is to reduce harmful environmental effects and encourage the use of energy-
efficient technologies in projects involving transportation infrastructure. The fourth-ranked
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component, “promoting financial and investment opportunities”, shows that stakehold-
ers value financial considerations and investment potential in sustainable transportation
projects. The “noise and vibration minimization” element, which is placed fifth overall,
emphasizes the need to lower noise pollution and vibration in transportation infrastructure
to ensure a higher quality of life for communities.
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4.3.1. Promoting the Decrease of Carbon Emissions (RII = 0.714)

According to the response rate, Figure 3 shows the top five sustainability performance
parameters for transportation infrastructure. This reveals the amount of significance that
survey respondents assigned to these issues. With the highest RII value, this component ac-
knowledges the urgent need to reduce the environmental impact of transportation systems
and the urgent global concern of climate change. As a prominent actor in the global energy
sector, Saudi Arabia understands the need to move toward sustainable and low-carbon
policies [57]. The nation wants to support international efforts to prevent climate change
and achieve long-term sustainability by encouraging the reduction of carbon emissions
in transportation infrastructure projects. The emphasis on cutting carbon emissions is
consistent with the objectives described in global frameworks and agreements, such as
the Paris Agreement, which intends to slow global warming by cutting greenhouse gas
emissions [58]. Transportation projects in Saudi Arabia can support the nation’s dedication
to environmental sustainability and show leadership in the transition to a low-carbon
economy by giving this element top priority [59]. It is significant to highlight that different
transportation projects and their unique surroundings may employ different specialized
tactics and measures to encourage the reduction of carbon emissions. The above-mentioned
study investigates the sustainability performance of transportation projects in Saudi Arabia,
most likely evaluating how much carbon emission reduction methods are incorporated into
these projects as well as their overall sustainability impact. Saudi Arabia can contribute
to the country’s overall sustainable development goals and international efforts to com-
bat climate change by emphasizing the reduction of carbon emissions in transportation
projects. This would pave the way for a more sustainable and environmentally conscious
transportation industry.

4.3.2. Minimize Pollution and Environmental Impacts (RII = 0.709)

Projects involving the construction of transportation infrastructure may have a large
negative impact on the environment, including habitat destruction, air and water pollution,
and ecosystem disruption. For sustainable development to occur and the environment
to be protected, pollution must be reduced, and these environmental effects must be



Sustainability 2023, 15, 14174 12 of 17

mitigated [60]. Transportation plans in Saudi Arabia could use a variety of strategies
and tactics to handle this factor. These can include implementing cutting-edge emission
control technologies to lessen air pollution from cars and construction sites, managing
stormwater runoff to prevent water body contamination, reducing noise pollution by using
sound barriers or acoustic design, and putting in place suitable waste management and
recycling systems [61]. The overall environmental impact of transportation projects can
also be decreased by using sustainable building methods and materials. This can entail
implementing energy-efficient designs, employing environmentally friendly materials,
and taking into account the ecological sensitivity of project sites during the planning and
building phases. Transportation projects in Saudi Arabia aim to strike a balance between
infrastructure growth and environmental preservation by giving priority to the reduction
of pollutants and environmental impacts [62]. This characteristic emphasizes the nation’s
dedication to sustainable development, which is in line with international and national
sustainability frameworks. The aforementioned study probably examines the sustainability
performance of Saudi Arabian transportation projects by evaluating the degree to which
these projects include controls to reduce pollution and environmental effects. The efficiency
of pollution control measures, compliance with environmental laws and standards, and
the projects’ overall environmental sustainability may all be examined [63]. Transportation
projects in Saudi Arabia can help preserve the environment, safeguard public health, and
guarantee the long-term viability of the nation’s transportation industry by emphasizing
the reduction of pollution and environmental impacts.

4.3.3. Encourage the Use of Energy-Efficient Clean Technology (RII = 0.692)

This element acknowledges how critical it is to move away from traditional, high-
emission technologies and toward cleaner, more sustainable alternatives. Saudi Arabia
hopes to lower energy use, eliminate negative environmental effects, and improve the
overall sustainability of its transportation infrastructure by promoting the adoption of
energy-efficient clean technology [64]. Various energy-efficient clean technologies may be
included in Saudi Arabian transportation projects. The use of hybrid or electric vehicles,
the incorporation of renewable energy sources to power transportation systems, and the
adoption of intelligent transportation systems that optimize energy consumption and traffic
flow are some examples of these technologies. Using energy-efficient clean technology has
several advantages. It lessens greenhouse gas emissions, such as carbon dioxide, which
aids in preventing climate change [65]. By lowering pollutant and particle matter emissions,
it also contributes to better air quality. Furthermore, because they use less energy and have
lower operating costs, energy-efficient devices frequently save money. Transportation ini-
tiatives in Saudi Arabia support the country’s commitment to environmental sustainability
and are in line with international efforts to move toward a low-carbon economy by placing
a priority on the adoption of energy-efficient clean technologies [66]. This component
demonstrates the understanding of how technology can create positive environmental
change and guarantee a more sustainable transportation industry. By evaluating the degree
to which energy-efficient clean technologies are integrated into these projects, the aforemen-
tioned study most likely examines the sustainability performance of transportation projects
in Saudi Arabia. It might assess how quickly these technologies are being adopted, how
well they work to cut down on energy use and emissions, and how much they ultimately
contribute to the transportation industry’s sustainability objectives [67].

Saudi Arabia can foster innovation, lessen environmental impacts, and pave the
way for more durable and resilient transportation infrastructure by promoting the use of
energy-efficient clean technology.

4.3.4. Promoting Financial and Investment Opportunities (RII = 0.688)

The evaluation of transportation projects’ environmental, social, and economic impli-
cations, as well as their compliance with sustainable development objectives, is referred
to as transportation infrastructure sustainability performance. Construction of new roads,
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highways, railroads, airports, and ports, as well as the implementation of sustainable trans-
portation systems, including public transit networks and bicycle infrastructure, could fall
under this category in Saudi Arabia [68]. A detailed assessment of transportation projects
was carried out to promote financial and investment potential. The project’s environmental
impact, resource consumption, social benefits, economic viability, and compliance with
the nation’s sustainability goals are just a few of the many factors that this analysis looks
into [69]. It also entails evaluating the projects’ financial sustainability, taking into account
prospective revenue streams, estimated returns on investment, and associated risks. To
pique their interest and solicit their investment in these transportation projects, the inves-
tigation’s findings are presented to prospective investors, including private businesses,
institutional investors, and governmental organizations. Reports, presentations, or investor
forums may be used for this communication, which will emphasize the projects’ sustainable
performance and financial potential [69]. It promotes investment from both domestic and
foreign sources, supporting economic progress, environmental stewardship, and social
well-being in the nation by showing the beneficial impact and profitability of these projects.

4.3.5. Noise and Vibration Minimization (RII = 0.687)

During the building and operation phases, transportation projects, including motor-
ways, railroads, airports, and ports, can produce large levels of noise and vibration. These
may have detrimental effects on the environment, wildlife, and people’s health. In order to
ensure sustainable and habitable surroundings close to traffic infrastructure, it is essential
to reduce noise and vibration. It is critical to evaluate the project’s possible noise and
vibration effects while examining the sustainability performance of transportation projects
in Saudi Arabia [70]. The project’s proximity to residential areas, delicate natural habitats,
or noise-sensitive locations such as schools, hospitals, or cultural heritage sites may be
considered as part of this study. The investigation can help identify and put into practice
the right noise and vibration reduction strategies. This can entail utilizing cutting-edge
construction methods, installing noise barriers and soundproofing materials, putting in
place efficient traffic management plans, and improving the design and operational facets
of the transportation infrastructure.

For instance, noise barriers can be put in place alongside railroads and highways to
lessen the noise reaching surrounding neighborhoods [71]. Road traffic noise can be reduced
by using low-noise pavement. Creative engineering approaches can be used to lessen the
effects of vibration, such as vibration isolation methods or ground-stabilizing techniques.

Transportation plans in Saudi Arabia can improve societal well-being, public health,
and environmental preservation by reducing noise and vibration.

5. Conclusions

This study set out to investigate how different stakeholders, such as government
organizations, project owners, engineers and design experts, and contractors, viewed the
relative importance of the many aspects affecting Saudi Arabia’s transportation sustainabil-
ity performance. The novelty of this paper comes from its unique focus on assessing the
sustainability performance, specifically in the context of Saudi Arabian transportation in-
frastructure projects. This article aimed to evaluate the sustainability performance of trans-
portation infrastructure projects concerning Saudi Arabia. A total of 34 probable outcomes
were identified based on a thorough examination of the literature and professional opinions.
One hundred and ninety-seven respondents participated in a structured interview to deter-
mine the most important outcomes relating to transportation sustainability performance.

The top five results of sustainable transportation practices were identified through
analysis utilizing the RII, and they were as follows: “Promoting the reduction of carbon
emissions”, which highlights the need to lower carbon emissions to mitigate the effects of
transportation on the environment. “Minimizing pollution and environmental impacts”,
which stresses the significance of reducing pollution and unfavorable environmental effects
related to transportation-related activities. The third highest ranked factor was “encourag-
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ing the use of energy-efficient clean technology”, which promotes the use of energy-efficient
and clean technologies to improve sustainability in transportation, encouraging the use
of energy-efficient clean technology. The “noise and vibration minimization” factor rec-
ognizes the need to limit noise and vibration disruptions originating from transportation
infrastructure and activities. However, “promoting financial and investment opportuni-
ties” emphasizes the development of financial and investment prospects in sustainable
transportation projects.

These findings serve as a basis for formulating strategies and policies to promote
sustainable transportation practices in the region and offer insightful information about
the major outcomes linked to transportation sustainability in Saudi Arabia. Policymakers,
government organizations, project owners, engineers, design experts, and contractors
participating in Saudi Arabian transportation projects should take these facts seriously. The
knowledge gathered from this study serves as a foundation for creating effective plans and
regulations that prioritize sustainability, environmental preservation, and popular support.
Stakeholders may improve transportation networks, lessen harmful environmental effects,
improve building methods, and guarantee worker and public safety and well-being by
concentrating on these essential outcomes. In the future, it will be crucial for stakeholders
to incorporate these findings into their project planning, policy formulation, and decision-
making procedures. Saudi Arabia can make great progress toward developing a robust,
effective, and environmentally conscious transportation infrastructure that benefits the
present and future generations by embracing sustainable transportation practices and
prioritizing the outlined outcomes.

The goal of this study was to provide a thorough set of data about the human per-
ceptions of Saudi Arabia’s transportation infrastructure sustainability performance. These
suggestions will be developed while taking into account economic and social considerations
in order to be consistent with the nation’s long-term sustainability objectives. Policymakers,
transportation authorities, and other stakeholders participating in all stages of project de-
sign, development, and operation will be able to use them as practical guidance. In addition,
future prescriptive research utilizing action and constructive research methodologies will
help in thoroughly examining the strategic aspects of transport infrastructure sustainability
performance through a model, or to develop a sustainability performance index.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data supporting these findings are available within the article.

Conflicts of Interest: The author declares that he has no known competing financial interests or
personal relationships that could have appeared to influence the work reported in this paper.

References
1. Al Zohbi, G. Sustainable Transport Strategies: A Case Study of Riyad, Saudi Arabia. In Proceedings of the E3S Web of Conferences,

Khabarovsk, Russia, 7–9 September 2021; p. 02007.
2. Prytherch, D.; Cidell, J. Introduction: Transportation, mobilities, and rethinking urban geographies of flow. In Transport, Mobility,

and the Production of Urban Space; Routledge: Oxford, UK, 2015; pp. 19–42.
3. Shah, K.J.; Pan, S.-Y.; Lee, I.; Kim, H.; You, Z.; Zheng, J.-M.; Chiang, P.-C. Green transportation for sustainability: Review of

current barriers, strategies, and innovative technologies. J. Clean. Prod. 2021, 326, 129392. [CrossRef]
4. Richter, A.; Löwner, M.-O.; Ebendt, R.; Scholz, M. Towards an integrated urban development considering novel intelligent

transportation systems: Urban Development Considering Novel Transport. Technol. Forecast. Social Change 2020, 155, 119970.
[CrossRef]

5. Ma, S.S. A review of prevalence of obesity in Saudi Arabia. J. Obes. Eat. Disord. 2016, 2, 1–6.
6. Belloumi, M.; Alshehry, A.S. The impact of urbanization on energy intensity in Saudi Arabia. Sustainability 2016, 8, 375. [CrossRef]
7. Al-Douri, Y.; Waheeb, S.; Voon, C. Review of the renewable energy outlook in Saudi Arabia. J. Renew. Sustain. Energy 2019,

11, 015906. [CrossRef]

https://doi.org/10.1016/j.jclepro.2021.129392
https://doi.org/10.1016/j.techfore.2020.119970
https://doi.org/10.3390/su8040375
https://doi.org/10.1063/1.5058184


Sustainability 2023, 15, 14174 15 of 17

8. Zhao, X.; Ke, Y.; Zuo, J.; Xiong, W.; Wu, P. Evaluation of sustainable transport research in 2000–2019. J. Clean. Prod. 2020,
256, 120404. [CrossRef]

9. Alotaibi, A.; Edum-Fotwe, F.; Price, A.D. Critical barriers to social responsibility implementation within mega-construction
projects: The case of the Kingdom of Saudi Arabia. Sustainability 2019, 11, 1755. [CrossRef]

10. Ferme, L.; Zuo, J.; Rameezdeen, R. Improving collaboration among stakeholders in green building projects: Role of early
contractor involvement. J. Leg. Aff. Disput. Resolut. Eng. Constr. 2018, 10, 04518020. [CrossRef]

11. Balabel, A.; Alwetaishi, M. Towards sustainable residential buildings in Saudi Arabia According to the conceptual framework of
“Mostadam” rating system and vision 2030. Sustainability 2021, 13, 793. [CrossRef]

12. Olawumi, T.O.; Chan, D.W. A scientometric review of global research on sustainability and sustainable development. J. Clean.
Prod. 2018, 183, 231–250. [CrossRef]

13. Lim, S.K. Framework and Processes for Enhancing Sustainability Deliverables in Australian Road Infrastructure Projects. Ph.D.
Thesis, Queensland University of Technology, Brisbane, QL, USA, 2009.

14. Lingegård, S.; Olsson, J.A.; Kadefors, A.; Uppenberg, S. Sustainable public procurement in large infrastructure projects—Policy
implementation for carbon emission reductions. Sustainability 2021, 13, 11182. [CrossRef]

15. Carr, V.J.; Harris, F.; Raudino, A.; Luo, L.; Kariuki, M.; Liu, E.; Tzoumakis, S.; Smith, M.; Holbrook, A.; Bore, M. New South Wales
Child Development Study (NSW-CDS): An Australian multiagency, multigenerational, longitudinal record linkage study. BMJ
Open 2016, 6, e009023. [CrossRef] [PubMed]

16. Martens, K. Transport Justice: Designing Fair Transportation Systems; Routledge: Oxford, UK, 2016.
17. Gharehbaghi, K.; McManus, K.; Robson, K. Minimizing the environmental impacts of mega infrastructure projects: Australian

public transport perspective. J. Eng. Des. Technol. 2019, 17, 736–746. [CrossRef]
18. Adzar, J.A.; Zakaria, R.; Aminudin, E.; Rashid, M.H.S.A.; Munikanan, V.; Shamsudin, S.M.; Rahman, M.F.A.; Wah, C.K.

Development of operation and maintenance sustainability index for penarafan hijau jabatan kerja raya (pHJKR) green road rating
system. IOP Conf. Ser. Mater. Sci. Eng. 2019, 527, 012058. [CrossRef]

19. Kibert, C.J. Sustainable Construction: Green Building Design and Delivery; John Wiley & Sons: Hoboken, NJ, USA, 2016.
20. McBrien, R.S. Wichita Area Metropolitan Planning Organization Scenario Planning Workshop: Sponsored by the Federal Highway

Administration; No. FHWA-HEP-19-018; Federal Highway Administration: Washington, DC, USA, 2018.
21. Karunasena, G.; Rathnayake, U.; Senarathne, D. Integrating sustainability concepts and value planning for sustainable construc-

tion. Built Environ. Proj. Asset Manag. 2016, 6. [CrossRef]
22. Amiril, A.; Nawawi, A.H.; Takim, R.; Latif, S.N.F.A. Sustainability factors and performance. Asian J. Qual. Life 2018, 3, 151–160.

[CrossRef]
23. Sobuz, M.H.R.; Datta, S.D.; Akid, A.S.M.; Tam, V.W.; Islam, S.; Rana, M.J.; Aslani, F.; Yalçınkaya, Ç.; Sutan, N.M. Evaluating the

effects of recycled concrete aggregate size and concentration on properties of high-strength sustainable concrete. J. King. Saud.
Univ. Eng. Sci. 2022. [CrossRef]

24. Sobuz, M.H.R.; Datta, S.D.; Akid, A.S.M. Investigating the combined effect of aggregate size and sulphate attack on producing
sustainable recycled aggregate concrete. Aust. J. Civil Eng. 2022, 1–25. [CrossRef]

25. Litman, T. Developing indicators for comprehensive and sustainable transport planning. Transp. Res. Rec. 2007, 2017, 10–15.
[CrossRef]

26. Datta, S.D.; Sobuz, M.H.R.; Akid, A.S.M.; Islam, S. Influence of coarse aggregate size and content on the properties of recycled
aggregate concrete using non-destructive testing methods. J. Build. Eng. 2022, 61, 105249. [CrossRef]

27. Datta, S.D.; Sobuz, M.H.R.; Islam, S. Evaluation of Sustainable Recycled Aggregate Concrete Quality Using Non-Destructive
Testing Technique. In Proceedings of the 7th International Conference on Integrated Solid Waste & Faecal Sludge Management:
Blue Appropriate Social Oriented Solutions, Khulna, Bangladesh, 27–28 February 2021.

28. Datta, S.D.; Rana, M.J.; Assafi, M.N.; Mim, N.J.; Ahmed, S. Investigation on the generation of construction wastes in Bangladesh.
Int. J. Constr. Manag. 2022, 23, 2260–2269. [CrossRef]

29. Sobuz, M.H.R.; Datta, S.D.; Rahman, M. Evaluating the Properties of Demolished Aggregate Concrete with Non-destructive
Assessment. In Proceedings of the Advances in Civil Engineering, Singapore, 27–30 June 2022; pp. 223–233.

30. Nath, A.D.; Datta, S.D.; Hoque, M.I.; Shahriar, F. Various recycled steel fiber effect on mechanical properties of recycled aggregate
concrete. Int. J. Build. Pathol. Adapt. 2021; ahead of print. [CrossRef]

31. Hoque, M.I.; Hasan, M.; Datta, S.D. Effect Of Waste Plastic Strip On The Shear Strength And Permeability Characteristics of Black
Cotton Soil. J. Appl. Sci. Eng. 2023, 27, 2019–2028. [CrossRef]

32. Patlins, A. Improvement of sustainability definition facilitating sustainable development of public transport system. Procedia Eng.
2017, 192, 659–664. [CrossRef]

33. Nafe Assafi, M.; Hossain, M.M.; Chileshe, N.; Datta, S.D. Development and validation of a framework for preventing and
mitigating construction delay using 4D BIM platform in Bangladeshi construction sector. Constr. Innov. 2022; ahead of print.
[CrossRef]

34. Datta, S.D.; Rahman Sobuz, M.H.; Mim, N.J.; Nath, A.D. Investigation on the effectiveness of using building information modeling
(BIM) tools in project management: A case study. Rev. Constr. J. Constr. 2023, 2022, 306–320. [CrossRef]

35. Berssaneti, F.T.; Carvalho, M.M. Identification of variables that impact project success in Brazilian companies. Int. J. Proj. Manag.
2015, 33, 638–649. [CrossRef]

https://doi.org/10.1016/j.jclepro.2020.120404
https://doi.org/10.3390/su11061755
https://doi.org/10.1061/(ASCE)LA.1943-4170.0000278
https://doi.org/10.3390/su13020793
https://doi.org/10.1016/j.jclepro.2018.02.162
https://doi.org/10.3390/su132011182
https://doi.org/10.1136/bmjopen-2015-009023
https://www.ncbi.nlm.nih.gov/pubmed/26868941
https://doi.org/10.1108/JEDT-12-2018-0223
https://doi.org/10.1088/1757-899X/527/1/012058
https://doi.org/10.1108/BEPAM-09-2014-0047
https://doi.org/10.21834/ajqol.v3i9.86
https://doi.org/10.1016/j.jksues.2022.04.004
https://doi.org/10.1080/14488353.2022.2088646
https://doi.org/10.3141/2017-02
https://doi.org/10.1016/j.jobe.2022.105249
https://doi.org/10.1080/15623599.2022.2050977
https://doi.org/10.1108/IJBPA-07-2021-0102
https://doi.org/10.6180/jase.202402_27(2).0003
https://doi.org/10.1016/j.proeng.2017.06.114
https://doi.org/10.1108/CI-08-2021-0160
https://doi.org/10.7764/RDLC.22.2.306
https://doi.org/10.1016/j.ijproman.2014.07.002


Sustainability 2023, 15, 14174 16 of 17

36. Amiril, A.; Nawawi, A.H.; Takim, R.; Latif, S.N.F.A. Transportation infrastructure project sustainability factors and performance.
Procedia Social. Behav. Sci. 2014, 153, 90–98. [CrossRef]

37. Di Vaio, A.; Palladino, R.; Hassan, R.; Escobar, O. Artificial intelligence and business models in the sustainable development goals
perspective: A systematic literature review. J. Bus. Res. 2020, 121, 283–314. [CrossRef]

38. Datta, S.D.; Tayeh, B.A.; Hakeem, I.Y.; Abu Aisheh, Y.I. Benefits and Barriers of Implementing Building Information Modeling
Techniques for Sustainable Practices in the Construction Industry—A Comprehensive Review. Sustainability 2023, 15, 12466.
[CrossRef]

39. Maglad, A.M.; Othuman Mydin, M.A.; Dip Datta, S.; Tayeh, B.A. Assessing the mechanical, durability, thermal and microstructural
properties of sea shell ash based lightweight foamed concrete. Constr. Build. Mater. 2023, 402, 133018. [CrossRef]

40. Leal Filho, W.; Shiel, C.; Paço, A. Implementing and operationalising integrative approaches to sustainability in higher education:
The role of project-oriented learning. J. Clean. Prod. 2016, 133, 126–135. [CrossRef]

41. Tafazzoli, M. Strategizing sustainable infrastructure asset management in developing countries. In Proceedings of the International
Conference on Sustainable Infrastructure, New York, NY, USA, 26–28 October 2017; pp. 375–387.

42. Pham, H.; Kim, S.-Y.; Luu, T.-V. Managerial perceptions on barriers to sustainable construction in developing countries: Vietnam
case. Environ. Dev. Sustain. 2020, 22, 2979–3003. [CrossRef]

43. Datta, S.D.; Assafi, M.N. Offsite construction (OSC) in Bangladesh: Barriers and future prospects. In Proceedings of the
6th International Conference on Civil Engineering for Sustainable Development (ICCESD 2022), KUET, Khulna, Bangladesh,
10–12 February 2022; pp. 10–12.

44. Datta, S.D.; Mannan, M.B.; Islam, M.N.; Rahman, M.H. Assessment of Crisis Factors in the Construction Industry of Dhaka City
in Bangladesh. In Proceedings of the 6th International Conference on Engineering Research, Innovation and Education School of
Applied Sciences & Technology, Sylhet, Bangladesh, 26–28 February 2021.

45. Datta, S.D.; Sobuz, M.H.R.; Nafe Assafi, M.; Sutan, N.M.; Islam, M.N.; Mannan, M.B.; Akid, A.S.M.; Hasan, N.M.S. Critical project
management success factors analysis for the construction industry of Bangladesh. Int. J. Build. Pathol. Adapt. 2023; ahead of print.
[CrossRef]

46. Omotayo, T.; Olanipekun, A.; Obi, L.; Boateng, P. A systems thinking approach for incremental reduction of non-physical waste.
Built Environ. Proj. Asset Manag. 2020, 10, 509–528. [CrossRef]

47. Skorobogatova, O.; Kuzmina-Merlino, I. Transport infrastructure development performance. Procedia Eng. 2017, 178, 319–329.
[CrossRef]

48. Patrman, D.; Splichalova, A.; Rehak, D.; Onderkova, V. Factors influencing the performance of critical land transport infrastructure
elements. Transp. Res. Procedia 2019, 40, 1518–1524. [CrossRef]

49. Cigu, E.; Agheorghiesei, D.T.; Gavrilut,ă, A.F.; Toader, E. Transport infrastructure development, public performance and long-run
economic growth: A case study for the Eu-28 countries. Sustainability 2018, 11, 67. [CrossRef]

50. Yap, J.B.H.; Chow, I.N.; Shavarebi, K. Criticality of construction industry problems in developing countries: Analyzing Malaysian
projects. J. Manag. Eng. 2019, 35, 04019020. [CrossRef]

51. Boone, H.N.; Boone, D.A. Analyzing Likert Data. J. Ext. 2012, 50, 48. [CrossRef]
52. Khatib, B.A.; Poh, Y.S.; El-Shafie, A. Delay factors management and ranking for reconstruction and rehabilitation projects based

on the relative importance index (RII). Sustainability 2020, 12, 6171. [CrossRef]
53. Subedi, B.P. Using Likert type data in social science research: Confusion, issues and challenges. Int. J. Contemp. Appl. Sci. 2016,

3, 36–49.
54. Thomas, A.V.; Sudhakumar, J. Critical analysis of the key factors affecting construction labour productivity–An Indian Perspective.

Int. J. Constr. Manag. 2013, 13, 103–125. [CrossRef]
55. Bishara, A.J.; Hittner, J.B. Testing the significance of a correlation with nonnormal data: Comparison of Pearson, Spearman,

transformation, and resampling approaches. Psychol. Methods 2012, 17, 399. [CrossRef] [PubMed]
56. Islam, M.S.; Suhariadi, B.T. Construction delays in privately funded large building projects in Bangladesh. Asian J. Civil. Eng.

2018, 19, 415–429. [CrossRef]
57. Bridge, G.; Bouzarovski, S.; Bradshaw, M.; Eyre, N. Geographies of energy transition: Space, place and the low-carbon economy.

Energy Policy 2013, 53, 331–340. [CrossRef]
58. Bond, T.C.; Sun, H. Can reducing black carbon emissions counteract global warming? ACS Publ. 2005, 39, 5921–5926. [CrossRef]

[PubMed]
59. Alomari, M.A.; Heffron, R.J. Utilising law in the transition of the Kingdom of Saudi Arabia to a low-carbon economy. Environ.

Innov. Soc. Transit. 2021, 39, 107–118. [CrossRef]
60. Swart, R.; Raes, F. Making integration of adaptation and mitigation work: Mainstreaming into sustainable development policies?

Clim. Policy 2007, 7, 288–303. [CrossRef]
61. Lofrano, G.; Brown, J. Wastewater management through the ages: A history of mankind. Sci. Total Environ. 2010, 408, 5254–5264.

[CrossRef]
62. Al-Shihri, F.S. Principles of sustainable development and their application in urban planning in Saudi Arabia. JES J. Eng. Sci.

2013, 41, 1703–1727. [CrossRef]
63. Daily, B.F.; Huang, S. Achieving sustainability through attention to human resource factors in environmental management. Int. J.

Oper. Prod. Manag. 2001, 21, 1539–1552. [CrossRef]

https://doi.org/10.1016/j.sbspro.2014.10.044
https://doi.org/10.1016/j.jbusres.2020.08.019
https://doi.org/10.3390/su151612466
https://doi.org/10.1016/j.conbuildmat.2023.133018
https://doi.org/10.1016/j.jclepro.2016.05.079
https://doi.org/10.1007/s10668-019-00331-6
https://doi.org/10.1108/IJBPA-01-2022-0006
https://doi.org/10.1108/BEPAM-10-2019-0100
https://doi.org/10.1016/j.proeng.2017.01.056
https://doi.org/10.1016/j.trpro.2019.07.210
https://doi.org/10.3390/su11010067
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000709
https://doi.org/10.34068/joe.50.02.48
https://doi.org/10.3390/su12156171
https://doi.org/10.1080/15623599.2013.10878231
https://doi.org/10.1037/a0028087
https://www.ncbi.nlm.nih.gov/pubmed/22563845
https://doi.org/10.1007/s42107-018-0034-3
https://doi.org/10.1016/j.enpol.2012.10.066
https://doi.org/10.1021/es0480421
https://www.ncbi.nlm.nih.gov/pubmed/16173547
https://doi.org/10.1016/j.eist.2021.03.003
https://doi.org/10.1080/14693062.2007.9685657
https://doi.org/10.1016/j.scitotenv.2010.07.062
https://doi.org/10.21608/jesaun.2013.114898
https://doi.org/10.1108/01443570110410892


Sustainability 2023, 15, 14174 17 of 17

64. Alshuwaikhat, H.M.; Abubakar, I. An integrated approach to achieving campus sustainability: Assessment of the current campus
environmental management practices. J. Clean. Prod. 2008, 16, 1777–1785. [CrossRef]

65. Rehan, R.; Nehdi, M. Carbon dioxide emissions and climate change: Policy implications for the cement industry. Environ. Sci.
Policy 2005, 8, 105–114. [CrossRef]

66. Wong, F.W.M.H.; Foley, A.; Del Rio, D.F.; Rooney, D.; Shariff, S.; Dolfi, A.; Srinivasan, G. Public perception of transitioning to a
low-carbon nation: A Malaysian scenario. Clean Technol. Environ. Policy 2022, 24, 3077–3092. [CrossRef]

67. Dey, A.; LaGuardia, P.; Srinivasan, M. Building sustainability in logistics operations: A research agenda. Manag. Res. Rev. 2011,
34, 1237–1259. [CrossRef]

68. Denoas, N.; Martland, C. Transportation Infrastructure In Asia: Priorities That Will Facilitate Trade With Europe. In Proceedings
of the 46th Annual Transportation Research Forum, Washington, DC, USA, 6–8 March 2005.

69. Martens, M.L.; Carvalho, M.M. Key factors of sustainability in project management context: A survey exploring the project
managers’ perspective. Int. J. Proj. Manag. 2017, 35, 1084–1102. [CrossRef]

70. Krajangsri, T.; Pongpeng, J. Effect of sustainable infrastructure assessments on construction project success using structural
equation modeling. J. Manag. Eng. 2017, 33, 04016056. [CrossRef]

71. Bunn, F.; Zannin, P.H.T. Assessment of railway noise in an urban setting. Appl. Acoust. 2016, 104, 16–23. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.jclepro.2007.12.002
https://doi.org/10.1016/j.envsci.2004.12.006
https://doi.org/10.1007/s10098-022-02345-7
https://doi.org/10.1108/01409171111178774
https://doi.org/10.1016/j.ijproman.2016.04.004
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000509
https://doi.org/10.1016/j.apacoust.2015.10.025

	Introduction 
	Literature Review 
	Sustainability Factors of Transportation Infrastructure Project 
	Sustainability Performance of Infrastructure Projects 
	Existing Research Gap and Research Opportunities 

	Methodology 
	Questionnaire Design 
	Data Collection 
	Respondent Demographics 
	Data Analysis 
	Relative Important Index (RII) 
	Data Validation Test 
	Spearman Correlation Test 


	Results and Discussion 
	Reliability Assessment 
	Spearman Correlation Assessment 
	Overall Ranking of Factors 
	Promoting the Decrease of Carbon Emissions (RII = 0.714) 
	Minimize Pollution and Environmental Impacts (RII = 0.709) 
	Encourage the Use of Energy-Efficient Clean Technology (RII = 0.692) 
	Promoting Financial and Investment Opportunities (RII = 0.688) 
	Noise and Vibration Minimization (RII = 0.687) 


	Conclusions 
	References

