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Abstract: Social responsibility strategies are indispensable for the sustainable development of the
Belt and Road Initiative (BRI). Nonetheless, the application of social responsibility (SR) policies in
such mega infrastructure projects remains a pressing concern since a number of barriers impede
the effective integration of SR practices. Therefore, this paper seeks to identify these barriers and
determine the interrelationships among them. A list of barriers was first identified from a literature
review and expert consultation. Subsequently, a survey was designed to collect experts’ views on the
interrelations among these barriers. The Fuzzy DEMATEL method was employed to analyze these
barriers’ causal relationships and interdependencies. Subsequently, the ISM approach was used to
develop a hierarchical structure and establish the driving and dependence relationships among them.
The classification of barriers, based on driving power and dependence power, was accomplished
using the MICMAC analysis. The results reveal that barriers such as “The diverse institutions,
cultures, and social conditions among BRI countries”, “Lack of robust social responsibility laws and
regulations in the host countries”, “Lack of stringent and legally binding BRI policies and guidelines
governing social responsibility”, “The diverse environmental and social frameworks and standards
among BRI countries”, “The diverse international, national, and private funds for BRI projects”, and
“Lack of customer awareness and knowledge of CSR” are the most critical barriers and have the
greatest influence on social responsibility implementation. Identifying these key barriers and their
interrelationships will assist decision-makers, policymakers, and other stakeholders involved in BRI
mega infrastructure projects in minimizing or overcoming them, hence increasing the chances of
successfully integrating social responsibility practices within these projects.

Keywords: megaproject social responsibility; CSR; Belt and Road Initiative; BRI; DEMATEL; ISM

1. Introduction

Mega infrastructure projects are large-scale construction projects that involve de-
veloping infrastructures critical to a country or region’s economic growth and develop-
ment [1,2]. The term ‘infrastructure’ refers to different types of services, including public
utilities such as electricity, telecommunications, water supply, sanitation and sewerage,
solid waste collection and disposal, and pipelines, in addition to other forms of public
facilities such as bridges, tunnels, high-speed rail lines, airports, seaports, canals, and
dams [3]. Mega-infrastructure projects often necessitate extensive land use, long-term finan-
cial commitments, and substantial resource consumption [4,5], which can have significant
economic, environmental, and societal impacts. Therefore, their contribution to sustainable
development is crucial [1,6].

China’s Belt and Road Initiative (BRI) has captured the attention of the international
media and academia since its launch in 2013 [7]. By 2021, China had signed 206 BRI
partnership treaties with 140 nations and 32 international institutions [8]. The initiative
promotes regional and transcontinental collaboration and accessibility through investment
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opportunities, trade, and infrastructure initiatives [9]. This initiative covers the “Silk Road
Economic Belt” and “21st Century Maritime Silk Road”, in which several megaprojects like
railways, airports, dams, roads, bridges, and pipelines across several continents are being
developed. This could improve connectivity, reduce transportation costs, and stimulate
economic growth. The Belt and Road Initiative’s transportation projects have resulted in sig-
nificant benefits. These include a 12% decrease in travel time within economic corridors and
a 3% decrease in travel time globally. Moreover, there has been a trade increase of 2.8–9.7%
for corridor economies and 1.7–6.2% for the rest of the world. Additionally, these projects
have led to income growth of up to 3.4%, the elimination of extreme poverty for 7.6 million
individuals, and the reduction of moderate poverty for 32 million people [10]. Despite the
significant economic benefits, such mega transboundary infrastructure projects have some
considerable environmental and social risks in addition to the economic issues for the local
communities living in those areas where these projects are being developed [11,12]. These
environmental and social challenges are considered to be an obstacle to the development of
this initiative. With increased criticism from international organizations and the BRI host
countries, these challenges, if left unaddressed, will affect the image and reputation of this
initiative and hinder its progress [12].

Over the past few years, there has been a notable surge in the attention given by
professionals and academics to the concept of megaproject social responsibility [4,13,14].
It involves a diverse set of responsibilities and actions taken by relevant stakeholders
to address and mitigate any harmful impacts of a megaproject on social, economic, and
environmental outcomes [15,16]. The actions taken are intended to be socially responsible
and may cover a wide range of activities, such as environmental protection, community
engagement, labor rights, and decision-making transparency [13]. Megaprojects place
substantial demands on social resources, including materials, financial investments, and
human capital, during their construction phase. At the same time, these projects result in
significant environmental pollution and socioeconomic issues [17,18]. In highly complex
and dynamic environments of BRI mega infrastructure projects, the absence of social
responsibility (SR) poses a persistent issue that hinders sustainable development [13,15]. To
address this issue, it is crucial to implement adequate measures to ensure the maintenance
of social responsibilities during the governance of these megaprojects. Social responsibility
is widely recognized as one of the most effective strategies for tackling multiple challenges
simultaneously. By embracing social responsibility, organizations can effectively reduce
negative environmental impacts, promote social progress, and foster economic growth. This
approach provides a holistic framework that aligns environmental, social, and economic
objectives, leading to long-term success and sustainable development [19,20].

Obstacles to social responsibility performance in BRI mega infrastructure projects can
stem from multiple sources. These sources include the unique nature of these projects,
regulatory and legal frameworks, organizational factors, and project-based characteristics.
The nature of BRI projects, characterized by their large-scale, complex, and dynamic nature,
presents challenges in implementing social responsibility practices effectively. The diverse
geographical locations, extensive supply chains, and involvement of multiple stakeholders
further add to the complexity [21]. While existing research has contributed to our un-
derstanding of megaproject social responsibility behavior [6,18,22,23], there is a notable
scarcity of studies specifically addressing the barriers encountered by the organizations
responsible for executing BRI megaprojects. Additionally, a lack of empirical research
focused on identifying and prioritizing these barriers in the construction industry has been
observed [19,24]. Thus, there is a crucial need to fill these gaps in the literature and provide
decision-makers with reliable information to make informed decisions and facilitate the
successful implementation of SR in BRI megaprojects. Therefore, this study aims to:

• Explore and identify the barriers to the effective integration of social responsibility
practices within mega belt and road infrastructure projects.

• Analyze the interrelations and influence of the identified barriers using a hybrid
fuzzy Decision Making Trial and Evaluation Laboratory (DEMATEL), Interpretive
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Structural Modelling (ISM), and Matrice d’Impacts Croisés Multiplication Appliqués
à un Classement (MICMAC) approach.

The subsequent sections of this paper are structured as follows: Section 2 provides a
comprehensive review of the existing literature on social responsibility in the BRI megapro-
jects, accompanied by an assessment of the barriers identified. The methodology employed
in this study is elucidated in Section 3, while Section 4 presents the findings and analysis
derived from the research. In Section 5, the study findings are thoroughly discussed. Lastly,
the conclusion summarizes the study’s key findings and highlights the study’s implications,
limitations, and future research.

2. Literature Review
2.1. Social Responsibility in BRI Megaprojects

Megaproject social responsibility (MSR) encompasses the policies and practices im-
plemented by stakeholders throughout the life cycle of a project to demonstrate their
commitment to the well-being and welfare of the larger community [1]. It is a collaborative
effort among project sponsors, governments, private companies, non-governmental orga-
nizations (NGOs), and local communities to develop responsible strategies and practices
for managing the impacts of megaprojects on society and the environment. MSR differs
significantly from corporate social responsibility (CSR). CSR generally involves broad,
company-wide initiatives addressing social, environmental, and governance issues. Con-
versely, MSR is tailored to the specific context and challenges of individual megaprojects,
with a focus on managing the unique risks and opportunities associated with large-scale
development [1]. Unlike conventional projects, megaprojects are frequently designed to
transform society in an ambitious way. As well as potentially causing societal disturbances
and inequality, the magnitude of these projects places enormous pressure on the world’s
oceans, rivers, grasslands, forests, and atmosphere [25]. Thus, the interconnected difficul-
ties and growing controversy surrounding the creation of megaprojects frequently become
a cause célèbre, drawing attention and concern worldwide [26]. Because they have the
potential to alter human activity drastically and have long-lasting effects on the planet,
megaprojects are a significant concern in the context of global sustainability [16].

BRI mega infrastructure projects can potentially drive social and economic develop-
ment by improving agricultural access, facilitating transportation, and reducing production
costs. They play a vital role in connecting and promoting previously isolated communi-
ties [27]. However, when planned and built in significant ecological areas, they may affect
ecosystems and biodiversity significantly [27]. The sheer magnitude of this initiative has
prompted worries from academics and civil society organizations about its possible adverse
impacts on the environment [11,27]. A significant proportion of the BRI participating coun-
tries are developing countries with various environmental and climatic concerns [12]. Some
countries prioritize economic growth ahead of ecological conservation [28]. BRI projects
could exacerbate the situation. Furthermore, inadequate investment in workforce devel-
opment and neglecting employee protection and safety measures pose significant risks
within Chinese multinational corporations (MNCs). The high rate of accidents and fatalities
within these corporations reflects the shortcomings in corporate safety protocols. This issue
is of great concern, as it directly impacts the ability of Chinese MNCs to expand globally
under the BRI and hinders the overall progress of the initiative [29]. Additionally, several
studies [30,31] have highlighted the negative externalities associated with Chinese-funded
infrastructure projects. These externalities encompass issues such as local corruption, lower
levels of trade union participation, and labor employment conflict. Consequently, these
findings underscore the importance of addressing these concerns in order to ensure that the
BRI projects align with sustainable development goals and prioritize the well-being of local
communities. Concerns at both local and global levels regarding the adverse social impacts
of infrastructure construction have played a role in causing delays in railway projects.
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2.2. Barriers to SR Implementation in BRI Mega Infrastructure Projects

The barriers to SR implementation in BRI megaprojects have been categorized into five
main groups: BRI-related, regulatory, organizational, stakeholder-related, and industrial
barriers. These categories encompass a comprehensive range of barriers to SR implementa-
tion in BRI megaprojects, covering aspects from macro to micro levels. These categories are
outlined in Table 1 and are explained in detail as follows.

2.2.1. BRI-Related Barriers

• The diverse institutions, cultures, and social conditions among BRI countries (B1)

BRI countries’ diverse institutions, political contexts, cultures, and social conditions are
considered a barrier to implementing social responsibility in belt and road projects [9,32].
Social responsibility governance in these projects might be a significant concern for BRI-
participating countries. According to Huang [33], the Chinese government has little experi-
ence in leading transboundary projects, and there is no formal structure for coordination
among the BRI countries. Different national, geopolitical, and economic contexts play a
crucial role in determining the adoption of regional environmental agreements, includ-
ing considering whether they should be mandatory or voluntary. These factors have a
significant impact on shaping decisions across various regions [32].

• The diverse environmental and social frameworks among BRI countries (B2)

More than 140 nations across four continents are participating in the BRI, each with
its own unique social and environmental regulations, authority, and experience levels [8].
Different BRI countries may have different environmental and social standards and regula-
tions, making it challenging for companies operating in multiple countries to comply with
these requirements [32]. This can lead to confusion and a lack of clarity about what is ex-
pected of businesses regarding social and environmental responsibility, thereby hindering
social responsibility implementation, especially in transboundary projects involving more
than one country [32]. Ascensão et al. [27] suggested that the main actors in the BRI could
use the opportunity to create comprehensive yet adaptable Strategic Environmental and
Social Assessments frameworks and standards.

• The diverse international, national, and private funds for BRI projects (B3)

Given the extensive participation of numerous countries, private organizations, and
government agencies in the BRI, the funding sources for the initiative are highly diverse.
This wide array of funding sources reflects the global nature of the BRI and the involvement
of various public and private stakeholders [27]. This diversity in funding sources can
also pose a challenge to the implementation of social responsibility in BRI projects. With
multiple stakeholders and funding entities involved, there may be variations in their
expectations, priorities, and approaches to social responsibility.

2.2.2. Regulatory Barriers

• Lack of stringent and legally binding BRI policies governing social responsibility (B4)

In the absence of stricter guidelines outlining concrete sets of actions, China’s ambi-
tions for a “green BRI” are highly unlikely to be realized [34]. Since practically all forms of
BRI-specific regulations are informal documents rather than legally enforceable agreements,
“soft law” describes the normative framework through which China interacts with BRI
partner countries [35]. If not properly implemented, the “green BRI” principles may be
seen as superficial attempts to improve China’s global image rather than ensuring genuine
environmental protection [34].

• Lack of robust social responsibility laws and regulations in the host countries (B5)

China has been working to improve and expand the “green BRI” institutional frame-
work, but a truly “green BRI” will involve strong environmental governance in BRI recipient
countries [9,34]. A large part of the BRI’s social responsibility hinges on the political will
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and institutional capacity of BRI host countries to establish and impose robust social and
environmental rules, as many Chinese policies highly encourage Chinese enterprises to
comply with partner countries’ environmental and social regulatory requirements [34].
However, to attract foreign direct investment, certain low-income countries may put na-
tional economic growth ahead of environmental preservation and enact lax environmental
legislation [28]. The BRI poses significant environmental concerns, particularly to nations
with weak environmental governance history [36]. Environmental standards may be in
place, but they may not be strictly adhered to.

2.2.3. Organizational Barriers

• Lack of awareness and knowledge of SR within the firm (B6)

Insufficient awareness of social responsibility has been cited as a major barrier to its
incorporation into many construction firms and projects. This is due to the fact that most
small and medium-sized enterprises are run by individuals who, by virtue of ownership
rights, have little interest in or understanding of their firm’s social responsibilities. Alotaibi
et al. [19] indicated that the construction industry in the Kingdom of Saudi Arabia has
a hazy understanding of social responsibility as a concept, and social responsibility is
regarded as a charitable endeavor.

• Lack of capacity and expertise (B7)

The successful integration of social responsibility into an organization’s business
activities can be hindered by the lack of capacity and experts in the organization [37]. It is
crucial to create adequate training for personnel at all levels to advance their knowledge and
skills regarding social responsibility practices [38]. Ensuring the successful implementation
of social responsibility practices requires experts within the organization.

• Lack of full commitment and support from top management (B8)

Top management needs to integrate social responsibility into the company’s mission,
vision, and goals in order to ensure successful implementation [19]. For stakeholders,
both inside and externally, to change their perceptions, top management’s commitment
to social responsibility is necessary [19]. Conversely, inadequate social responsibility
implementation in any organization’s activities will undoubtedly arise from a lack of top
management support [38].

• Lack of internal resources (time, financial, and human resources) (B9)

Several organizations face challenges in implementing social responsibility in their
business, with one major obstacle being the lack of internal resources [39,40]. This issue is
particularly prevalent among small and medium-sized enterprises (SMEs) that often do
not have a dedicated CSR department. Instead, CSR management is typically assigned to
other departments within the organization whose primary focus lies outside the realm of
social responsibility. Consequently, these departments are primarily evaluated based on
their original scope of responsibilities rather than their CSR efforts [24].

• Lack of familiarity with host countries’ laws and regulations (B10)

Lack of familiarity with the laws and regulations of partner countries hinders the
smooth implementation of social responsibility in the host countries [41]. One possible
explanation is that Chinese enterprises simply do not have enough experience working
abroad. In 2014, the top 100 non-financial corporations around the globe had an average
internationalization index of 64.6%, whereas the top 100 Chinese mainland firms had an
internationalization index of only 28.2%. Not a single Chinese company scored above the
median on the internationalization index [42]. Given Chinese companies’ lack of familiarity
with the legal systems of host countries, there is a misunderstanding between Chinese and
local stakeholders [41]. For instance, the Polish central government fined China Overseas
Engineering Group Corporation USD 271.1 million and ordered the company to suspend
construction on the A2 government highway project [37]. It was found that not enough
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attention was paid to Polish local environmental protection legislation, which led to this
failure [43].

2.2.4. CSR Characteristics

• Incremental time and cost (B11)

Construction companies can be encouraged to implement social reasonability practices
by considering the non-financial benefits of integrating CSR into their businesses, which
include reputation and image, human resources, and a unique brand. Nevertheless, the
economic benefits of social responsibility activities in the built environment are still up
for debate in response to the difference in a business context (such as scope, scale, and
location [44]. The benefits of SR are often met with skepticism in the construction sector.
There is a shortage of solid evidence proving the efficiency of SR or connecting its deploy-
ment to higher revenues. [43] suggested that overestimating the cost of implementing CSR
practices could cause construction firms to incur high charges. It has been confirmed by [45]
that CSR initiatives, such as corporate volunteerism during the execution of the project
or community consultation prior to project delivery, are not implemented because of the
significant time and cost constraints.

• Lack of measurement of social responsibility benefits (B12)

Wang et al. [46] noted that construction enterprises often invest more in implementing
CSR practices but may see few returns at first, leading some to conclude that CSR initiatives
are a waste of time and money for their businesses. They asserted that this inaccurate
assessment of CSR’s economic benefit typically occurs before the U-inflection curve’s point.
Beyond this stage, however, CSR initiatives within construction firms will have ample time
to mature, yielding measurable results reflected in improved financial output [37].

• Limited sustainable materials and technologies (B13)

The advancement of technology and innovation may facilitate the environmental
protection aspects of megaproject social responsibility. In monetary terms, construction
expenses may be lowered due to technological advancement and innovation. For instance,
using environmentally friendly products like fiberglass windows might reduce costs [47].
The use of modern materials and technology by construction parties is encouraged in order
to conserve resources and improve energy efficiency [47]. However, enterprises continue to
be reluctant to implement strategies and regulations that can enhance resource and energy
performance through technical advancements like using renewable energy sources [48].

2.2.5. Stakeholder-Related Barriers

• Ineffective communication and coordination among stakeholders (B14)

Stakeholders are essential to the success of SR implementation; hence it is critical
to involve them in SR training programs. Examples of relevant stakeholders include
the government, contractors, consultants, and suppliers [49]. It is vital to involve these
stakeholders in the implementation of SR. However, insufficient information and poor
stakeholder communication frequently lead to inefficient SR implementation [37]. BRI
needs to reduce the social and institutional distance between China and its BRI partners as
it is managed by various interconnected governance systems [34]. Although countries may
be close in terms of geography, they may be institutionally and socially distant from one
another if they do not share governance systems or if they lack social networks, values, and
expertise. Significant transaction costs are associated with social responsibility management
because of the cultural distance and communication barrier between China and the BRI
countries.

• Unclear stakeholder role and power (B15)

Social initiatives might be less effective due to the unclear distribution of power among
stakeholders and conflicts of interest among them [50]. This frequently happens when
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CSR is being implemented on a project level. When ‘stakeholders’ roles and power are
unclear, it can be challenging to determine who is responsible for what aspects of the social
responsibility initiative. This can lead to a lack of direction and coordination, resulting in a
disjointed effort that is less effective overall. When it comes to significant infrastructure
projects, for instance, the government, construction companies, and the general public
all have vested interests that might create conflict [1]. These conflicts of interest may be
difficult to detect and address, making the governance of social responsibility in these
projects more challenging.

• Lack of public participation and stakeholder engagement (B16)

The successful implementation of social responsibility in such projects may be ham-
pered by a lack of interest from external stakeholders and a reluctance to provide infor-
mation about their participation in responsible activities. These projects inherently offer
both positive and negative societal impacts. Thus, when there is a vital interaction be-
tween all stakeholders regarding social responsibility issues, this will enhance the social
responsibility performance of such organizations [1].

2.2.6. Industrial Barriers

• Lack of customer knowledge and awareness about CSR (B17)

Some social responsibility practices may be driven by market pressure [37]. On
the other hand, customers’ ignorance about the economic, social, and environmental
endeavors of construction firms may result in a low priority being given to CSR practices
in construction projects [37,51]. When customers become more conscious about social
responsibility, they may demand that the government enact stricter laws and regulations
that hold construction organizations accountable for their actions.

• Lack of evaluation frameworks, procedures, and tools to measure CSR performance
(B18)

The construction industry lacks standardized tools and procedures for CSR evaluation,
hindering the effective communication of the economic, social, and environmental impacts
of CSR activities to stakeholders [48,51,52]. Many construction organizations are small or
medium-sized enterprises that do not use standard reporting formats, and in most cases,
post-construction services lack defined operating processes. Therefore, there is a possibility
that consumer comments and complaints will be ignored [24].

• Lack of credibility of the disclosed CSR information (B19)

Since the construction industry has been widely criticized for its detrimental impacts
on society and the environment, it is challenging to confirm the accuracy and reliability
of the social responsibility data being provided [24]. Social responsibility requires a com-
mitment to transparency and accuracy in disclosing the impacts of these megaprojects.
Third-party verification for the disclosed CSR information is suggested by some researchers
as one potential solution [52–54].

Table 1. Barriers to social responsibility implementation in BRI mega infrastructure projects.

Main Barriers Definition Sub-Barriers Sources

BRI related
Challenges that arise specifically due
to the nature of BRI megaprojects.

B1. The diverse institutions, cultures, and
social conditions among BRI countries. [32]

B2. The diverse environmental and social
frameworks among BRI countries. [11,27,32,55–57]

B3. The diverse international, national,
and private funds for BRI projects. [27,56]
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Table 1. Cont.

Main Barriers Definition Sub-Barriers Sources

Regulatory Barriers

Challenges that arise from inadequate
and non-binding laws and
regulations, hindering the effective
implementation of SR practices in BRI
megaprojects.

B4. Lack of stringent and legally binding
BRI policies and guidelines governing
social responsibility.

[12,34,35,41,58]

B5. Lack of robust social responsibility
laws and regulations in the host
countries.

[11,34]

Organizational
Barriers

Barriers that pertain to challenges
within the entities responsible for
executing BRI mega infrastructure
projects.

B6. Lack of awareness and knowledge of
social responsibility within the firm. [19,37,44,47,59–63]

B7. Lack of capacity and expertise. [19,37,44,47,51,61,62]
B8. Lack of full commitment and support
from top management. [19,37,47]

B9. Lack of internal resources (time,
financial, and human resources). [32,37,62,64,65]

B10. Lack of familiarity with the laws
and regulations of host countries. [41,55]

CSR Characteristics
Barriers related to the unique
characteristics or nature of corporate
social responsibility (CSR).

B11. Incremental time and cost. [19,37,61,64,66,67]
B12. Lack of measurement of social
responsibility benefits. [37,47,61,62,64,65,68]

B13. Limited sustainable materials and
technologies. [37,47,64]

Stakeholder-Related
Barriers

Barriers that arise from challenges
with engaging and managing
stakeholders in BRI projects.

B14. Ineffective communication and
coordination among stakeholders. [19,37]

B15. Unclear stakeholder power and role. [37]
B16. Lack of public participation and
stakeholder engagement. [32,62,66,69]

Industrial Barriers

Barriers that are specific to the
industry or sector in which the BRI
projects operate. They may include
industry-specific challenges in
implementing SR practices.

B17. Lack of customer knowledge and
awareness about CSR. [37,44,47,51]

B18. Lack of evaluation frameworks,
procedures, and tools to measure CSR
performance.

[37,47,62,70]

B19. Lack of credibility of the disclosed
CSR information. [37,47]

3. Methods

Different multi-criteria decision-making (MCDM) techniques have been employed in
barrier studies. The widely utilized methods in this regard include DEMATEL, ISM, and
the Analytical Hierarchy Process (AHP) [24,38,39,71,72]. DEMATEL and ISM have proven
to be more effective in capturing the intricate interdependencies among factors compared
to the AHP, which, despite its widespread use due to its simplicity, falls short in analyzing
such complexities [71]. To overcome these drawbacks, the hybrid fuzzy DEMATEL ISM-
MICMAC approach is regarded as the most suitable approach for identifying critical
barriers. Table 2 provides an overview of the comparisons between AHP, DEMATEL,
ISM, and MICMAC. In their extensive analysis of various multi-criteria decision-making
techniques, Farooque et al. [73] concluded that DEMATEL is well-suited for barrier studies.
To address the inherent biases and uncertainties in decision-making, Wu & Lee [74] and
Lin [75] proposed extending the conventional DEMATEL technique to fuzzy DEMATEL,
utilizing fuzzy set theory.
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Table 2. A comparison of AHP, DEMATEL, ISM, and MICMAC.

Technique Description Purpose Key Features

AHP

A structured decision-making
method that uses pairwise
comparisons to prioritize and rank
criteria or alternatives based on
their relative importance.

To quantify subjective
judgments and determine
priorities in a
hierarchical structure.

• Hierarchical structure with criteria
and sub-criteria.

• Pairwise comparisons to establish
relative weights.

DEMATEL

A method that evaluates
interdependencies and causal
relationships among barriers to
determine their influence
and impact.

To analyze complex systems
and identify cause and effect
relationships.

• Causal relationship modeling
using a structural equation matrix.

• Identification of influential factors
based on direct and
indirect effects.

ISM

A technique that establishes
hierarchical relationships among
barriers to analyze their driving
power and dependence.

To determine the hierarchy of
barriers and their
interrelationships.

• Hierarchical structure
development using a
reachability matrix.

• Determination of driving and
dependence relationships.

• Graphical representation of the
hierarchical structure.

MICMAC

An analysis method that
categorizes barriers into four
distinct clusters according to their
driving and dependence powers.

To classify barriers based on
their influence and importance
in the system.

• Classification of factors as
autonomous, dependent, linkage,
or independent.

• Identification of key factors that
drive or are driven by others.

In 1972, Gabus et al. introduced the Decision-Making Trial and Evaluation Laboratory
(DEMATEL) method. This method was designed to analyze causal relationships and
significant impacts among variables, demonstrating robust validity [76,77]. A structural
modeling technique uses a cause-and-effect diagram to examine complex interactions
and significant impact values among significant factors [75]. One of the major benefits
of DEMATEL over other models is its capacity to produce substantial outcomes with
minimal input data [74]. The DEMATEL helps indicate the degree of connections between
subsystems to show direct subsystem relationships. Therefore, if we want to fully reflect
the cause-and-effect relationship across different components while analyzing a complex
system, DEMATEL is more effective than ISM [78]. The fuzzy DEMATEL method relies
on interpreting expert opinions conveyed through linguistic terms. These linguistic terms
are converted into fuzzy numbers to mitigate ambiguity and foster consensus. Lin was the
first to employ the fuzzy DEMATEL method in 2008, marking a significant advancement
in utilizing the approach within a fuzzy context [74]. The fuzzy DEMATEL method has
proven to be valuable in diverse research areas, including supply chain management,
environmental sustainability, healthcare quality assessment, and automotive parts re-
manufacturing [75,79–81]. Its application in these fields allows researchers and practitioners
to understand the complex interdependencies among variables, identify critical factors,
and make informed decisions for improved performance and outcomes.

ISM helps decision-makers by giving them a clear picture of how various elements in
a complex system are interrelated and creating a hierarchical structure that represents the
interdependence between these elements [82]. It converts vague and ambiguous models
into simple, manageable models. It is a technique for categorizing interactions between
specific objects that explain a subject or a factor. A complex problem may be tied to
numerous elements. Compared to relying on just one factor, the interactions between
different factors can far more precisely explain a complicated problem [82]. In light of
this, ISM offers constructive identifications of these relationships. Furthermore, MICMAC
analysis assesses the interdependence and driving forces among factors. The primary
objective of MICMAC analysis is to identify the key factors that significantly influence



Buildings 2023, 13, 1561 10 of 27

a system and categorize them accordingly [83]. These key factors can be classified into
different categories based on their driving and dependence powers.

The hybrid approach combines the strength of the three methods to provide a more
accurate analysis of the study problem. The hybrid DEMATEL–ISM–MICMAC approach
has demonstrated its robustness in studying cause–effect relationships, leading to its wide
application in various research studies. For instance, Feng et al. [84] used this approach
to analyze factors influencing employees’ green behavior, while Shanker and Brave [85]
employed it to assess sustainable concerns in the diamond supply chain. Vishwakarma
et al. [38] applied the hybrid approach to analyze barriers to the sustainable supply chain
in the apparel and textile sector. These studies highlight the effectiveness of the hybrid
DEMATEL–ISM approach in examining complex relationships and providing valuable
insights into different research areas. Figure 1 presents the proposed fuzzy DEMATEL–
ISM–MICMAC method.
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3.1. Triangular Fuzzy Numbers

The subjective judgments made by decision-makers often possess an inherent ambigu-
ity. To address this, fuzzy numbers are employed to represent subjective judgments as a
range instead of a single precise value. In this study, triangular fuzzy numbers (TFNs) are
utilized for their simplicity and ease of calculation [86]. Triangular fuzzy numbers were
introduced by Zadeh in 1965 as a concept of fuzzy sets to handle situations with limited
information [87]. Let Z be the universe of discourse, Z = {z1, z2, z3, . . . , zn}. Then, conduct
a fuzzy set as A of Z represents a set of pairs

{(
z1, fA (z1)

)
,
(
z2, fA (z2)

)
,
(
zn, fA (zn)

)}
where fA : Z ∈ [0, 1] is a membership function of A and fAz stands for the membership
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degree of z in A. A triangular fuzzy number (TFN) can be written as a triplet (a1, a2, a3),
and the membership function of the fuzzy number A is defined as [75]:

fAz =


0, z < a1

z−a1
a2−a1

, a1 ≤ z ≤ a2
a3−z
a3−a2

, a2 ≤ z ≤ a3

0, z > a3

(1)

3.2. The Hybrid Fuzzy DEMATEL–ISM–MICMAC Procedure

The subsequent explanation elucidates the stepwise process of the hybrid fuzzy
DEMATEL–ISM–MICMAC approach.

Step 1: The initial compilation of barriers was derived from a comprehensive literature
review, which served as the foundation for creating a preliminary list. A rigorous selection
process was undertaken through collaborative brainstorming sessions involving 10 es-
teemed academic scholars and industry professionals having expertise in the belt and road
mega infrastructure projects and social responsibility to refine this list. The purpose of these
sessions was to eliminate redundant barriers and combine those that were conceptually
interconnected.

Step 2: In this stage, the researchers invited experts from the industry and academia
and distributed the questionnaire designed for each expert. Using linguistic measures,
experts were asked to analyze the interrelationships between each barrier. The scales are
shown in Table 3 [88].

Table 3. Fuzzy linguistic scale.

Linguistic Expression Influence Score Corresponding (TFNs)

No influence 0 (0, 0.1, 0.3)
Very low influence 1 (0.1, 0.3, 0.5)
Low influence 2 (0.3, 0.5, 0.7)
High Influence 3 (0.5, 0.7. 0.9)
Very High Influence 4 (0.7, 0.9, 1.0)

Step 3: The experts’ opinions were transferred into TFNs and normalized to a crisp
score. The stepwise process for the defuzzification is presented below. Considering the k
experts in the decision group, taking the fuzzy weight into account Wk

ij =
(

wK
1ij, wK

2I J , wK
3I J

)
of the ith barrier, this impacts the jth barrier appreciated by the kth evaluators. These
equations should be rewritten as [75,88]:

1. Normalize the fuzzy numbers using the following Equation:

zwk
1ij =

(
wK

1ij −min wk
1ij

)
/∆max

min

zwk
2ij =

(
wK

2ij −min wk
2ij

)
/∆max

min

zwk
3ij =

(
wK

3ij −min wk
3ij

)
/∆max

min

(2)

where ∆max
min =

(
max wK

3ij −min wk
1ij

)
2. Generating normalized left (ls) and right (rs) as follows:

zlsk
ij = zwk

2ij/
(

1 + zwk
2ij − zwk

1ij

)
zrsk

ij = zwk
3ij/
(

1 + zwk
3ij − zwk

2ij

) (3)

3. Computing the overall crisp normalized value:
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zk
ij =

[
zlsk

ij

(
1− zlsk

ij

)
+
(

zrsk
ij

)2
]

/
[
1− zlsk

ij + zrsk
ij

]
(4)

4. Calculating the total normalized crisp values:

Wk
ij = min wn

ij − zn
ij∆

max
min (5)

5. Aggregating the crisp values of the k respondents and generate the initial direct
relation matrix:

Wk
ij = 1/k

(
W1

ij + W2
ij + . . . + Wk

ij

)
(6)

The initial direct relation matrix A =
[
xij
]
η × η is obtained. The extent to which

barrier j is affected by barrier i is expressed by xij.
Step 4: Calculating the normalized direct-influence matrix “B”.
The normalized direct-influence matrix “B” is obtained using Equations (7) and (8).

All values in this matrix range from zero to one:

B = K× A (7)

K =
1

max
1≤i≤n

∑n
j = 1Xij

, i, j = 1, 2, . . . , n (8)

Step 5: Computing the comprehensive influence matrix “Y”.
Using Equation (9), the comprehensive influence matrix “Y” is obtained, where I

denotes the identity matrix:
Y = B(I − B)−1 (9)

Step 6: Determining the Ro and Co values.
Ro is the sum of rows, and Co is the sum of columns of the comprehensive influence

matrix “Y”. Using the (Ro + Co), and (Ro − Co) values, a causal diagram is created in
the last step. The diagram depicts the most significant barriers among all barriers. Each
barrier’s (Ro + Co) and (Ro − Co) values are shown on the horizontal and vertical axes,
respectively.

Y =
[
yij
]

n×n (i, j = 1, 2, 3, . . . .n) (10)

Ro =
[
∑n

j=1 yij

]
n×1

(11)

Co =
[
∑n

i=1 yij

]
1×n

(12)

Step 7: Obtaining the holistic influence matrix H using the following Equation, where
I is the identity matrix:

H = Y + I =
[
hij
]

n×n (i, j = 1, 2, 3, . . . n) (13)

Step 8: Selecting threshold limit and generating the reachability matrix S.
Experts are required to define a threshold limit that will be used to screen out insignif-

icant effects. The value of λ directly influences the formation of the reachability matrix
and, as a result, shapes the subsequent hierarchical structure. The reachability matrix S is
computed based on the holistic influence matrix H using the following equations:

S =
[
Sij
]

n×n(i, j = 1, 2, . . . , n) (14)
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Sij =

{
1, hij > λ (i, j = 1, 2, . . . , n)
0, hij ≤ λ (i, j = 1, 2, . . . , n)

(15)

Step 9: Determining the level of hierarchy for all barriers.
From the reachability matrix, the output set P(ai), the input set T(ai), and the intersec-

tion set Q(ai) = P (ai)∩T(ai) for all barriers are determined. If Q(ai) = P(ai), this barrier is
then regarded as a first-level barrier; barriers are subsequently eliminated from the sets,
and this procedure is replicated until all barriers are hierarchically divided.

Step 10: Evaluating the driving and dependence power of all barriers.
The driving power and dependence power are computed by utilizing the reachability

matrix S. The driving power signifies the level of influence exerted by a specific barrier on
another barrier, while the dependence power indicates the extent to which other factors
influence the factor. The driving power, referred to as DRi, and the dependence power,
denoted as DEj can be calculated using the subsequent Equation [89]:

DRi =
n

∑
j=1

sij(i=1,2,3,...n), DEj =
n

∑
i=1

sji(j=1,2,3,...n) (16)

4. Results
4.1. Application of the Hybrid Fuzzy DEMATEL–ISM–MICMAC Approach
4.1.1. Fuzzy DEMATEL Results

First, a panel of experts was invited to assess the direct influence of pairwise barriers
for social responsibility implementation in belt and road megaprojects. Twenty experts
were invited to participate in this study, and only 14 accepted the invitation. The team of
experts consists of 5 academic scholars and 9 senior engineers and managers with consid-
erable expertise in corporate social responsibility and belt and road mega infrastructure
projects. They belong to different organizations, including consulting firms, contracting
companies, and academic institutions. Therefore, their background can be counted on to
deliver trustworthy findings regarding social responsibility literature. Most of the experts
interviewed had an average of 10 years of experience in the field (Table 4). Step 2 involved
determining the degree of impact between pairwise barriers, which was done by 14 experts
using the linguistic variables provided in Table 3. In Step 3, the linguistic variables provided
by each expert were converted into corresponding TFNs. These fuzzy numbers were then
transformed into crisp values through a defuzzification process using Equations (2)–(5).
The resulting average initial direct relation matrix, based on all expert inputs, is presented
in Table 5 using Equation (6). In Step 4, the normalized direct relation matrix was derived
using Equations (7) and (8).

Table 4. The background information of the experts.

Demographic Characteristics Percentage

Gender

Male 86

Female 14

Educational Background

Bachelor 14

Master 50

Doctoral 36
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Table 4. Cont.

Demographic Characteristics Percentage

Working experience

<5 years 7

5–10 years 36

>10 years 57

Job position

Academic Scholar 36

Engineer 14

Senior Manager 50

Table 5. Initial direct influence matrix (numbers multiplied by 100).

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16 B17 B18 B19

B1 86.2 66.6 67.2 46.8 32.2 26.6 28.3 18 18.1 60.6 5.6 15.1 20.8 74.6 47.9 35.2 21.1 26.6 51.9
B2 23.8 83.5 24.9 48.6 41.8 22.7 32.4 23.9 21.8 60.5 15.0 18.8 13.4 57.3 51.6 35.3 28.5 32.3 53.8
B3 8.6 68.1 84.9 52.7 22.7 5.8 11.4 23.7 27.7 27.5 5.6 22.5 30.2 61.3 67.1 54.4 17.1 32.2 41.7
B4 16.3 18.3 11.6 86.2 44 63.2 46.1 48.9 43.2 35.2 3.7 7.4 13.4 49.7 47.7 45 43.7 63.3 68.9
B5 12.4 12.5 32.4 45 87.5 63.3 57.4 64.2 64.1 41 20.7 0 53.6 53.5 51.6 62.4 57.3 76.5 65.2
B6 10.5 8.6 11.6 1 18.7 87.5 53.8 58.6 25.9 64.3 7.5 55.5 22.7 49.7 45.6 64.3 21.1 43.7 41.8
B7 4.7 6.7 7.6 1 1.9 34.2 87.5 31.4 37 68 37.9 63.1 37.8 61.3 57.5 56.7 32.3 41.7 51.6
B8 4.7 4.9 7.6 6.6 7.4 26.6 61.2 77.4 68 56.6 32.1 53.7 41.9 68.9 67.1 58.3 24.6 48 53.8
B9 4.7 4.9 11.6 5 1.9 9.5 51.6 41.2 86.2 58.6 51.7 51.7 30.2 57.5 36.2 53 20.7 51.7 53.7

B10 4.7 4.9 2 1 3.7 33.9 20.8 29.5 39 86.2 19.0 34 11.2 49.9 32.6 62.4 19.2 13.4 19
B11 4.7 3 7.6 6.6 7.4 1.9 14.9 54.5 44.9 8.4 87.5 38.2 20.8 32.3 1.9 27.7 5.8 32.3 30.4
B12 2.9 4.9 7.6 19.9 24.6 36.4 15 37.4 18 25.7 38.0 87.5 39.7 64.9 20.9 66.1 36.1 41.9 66.8
B13 4.7 4.9 7.6 6.6 7.4 1.9 9.5 33.6 16.1 4.8 34.4 32.4 87.5 9.5 3.8 3 5.8 3.8 11.5
B14 4.7 35.5 7.6 3 1.9 7.6 11.3 27.8 23.7 47 20.9 20.6 30.3 87.5 74.6 68.2 41.9 13.2 55.6
B15 6.6 8.6 7.6 1 5.6 15.3 7.4 39.2 14.4 25.6 32.3 5.6 7.6 59.5 87.5 60.6 15.3 9.5 11.5
B16 4.7 6.7 7.6 19.9 36 47.8 13.2 37.4 6.8 48.9 22.7 32.1 15.2 59.5 32.2 86.2 26.6 7.6 70.8
B17 2.9 4.9 7.6 54.5 51.6 55.6 36.1 41.4 14.1 6.8 42.1 40 38.2 53.6 5.6 71.8 87.5 51.9 57.6
B18 2.9 4.9 7.6 1 1.9 15.1 47.8 44.9 35.1 10.4 45.9 68.9 17 16.9 28.2 10.5 15.3 87.5 57.5
B19 2.9 8.8 7.6 6.6 1.9 9.5 49.6 18.1 8.6 8.7 5.6 7.6 5.6 19 11.4 52.9 19 20.9 87.5

In Step 5, the comprehensive influence matrix was obtained by employing Equation (9)
and is shown in Table 6. In Step 6, using Equations (10)–(12), the “prominence” horizontal
axis vector is created by summing the direct and indirect influence scores for each barrier Ro
to Co, indicating the significance of the barrier. Similarly, the vertical axis (Ro − Co) labeled
“Relation” is calculated by subtracting Co from Ro. This axis may serve as a cause group
barrier (Table 7). If (Ro − Co < 0), barriers are assigned to the effect group. Accordingly,
the cause-and-effect diagram can be generated by mapping the (Ro + Co, Ro − Co) data
(Figure 2).

Table 6. Comprehensive influence matrix (numbers multiplied by 100).

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16 B17 B18 B19

B1 12 12.2 11.4 9.9 8.2 9.9 11.2 11.4 9.5 16.8 6.98 9.8 8.7 21.5 16 17.3 9.2 11.1 18.4
B2 4.5 12.9 5.7 9.4 8.8 9 11.3 11.5 9.4 15.8 7.83 9.7 7.3 18.2 15.1 16.2 9.6 11.3 17.6
B3 2.6 11.4 12.5 9.9 6.4 6.4 8.1 10.9 9.6 11.3 6.38 9.6 8.9 18.1 16.6 17.6 7.8 10.7 15.6
B4 3.7 5.3 4.2 13.6 9.3 14.6 14.3 15.7 12.8 13.8 7.41 9.8 8.1 18.5 15.6 18.7 12 16.1 20.8
B5 3.5 5.3 7.2 9.7 14.9 15.8 17.2 19.5 16.9 16.2 11.14 11 14.4 21.3 17.9 23.2 14.9 19.3 22.7
B6 2.6 3.7 3.7 3 5.5 16.3 13.6 15.5 9.8 16.2 7.27 14.8 8.5 17.2 14.1 19.6 8.4 12.3 15.9
B7 1.9 3.3 3.1 2.8 3.4 9.8 17 12.2 10.8 16.2 11.07 15.6 10.2 18.3 15 18.5 9.6 11.8 16.8
B8 2 3.3 3.3 3.6 4.2 9.3 14.8 18.1 15.1 15.6 11.02 15.2 11.2 20.1 17 19.6 9.1 13.2 18
B9 1.8 3 3.4 3.1 3.1 6.4 12.7 12.9 16.3 14.6 12.47 13.9 9 17.2 12.1 17.2 7.8 12.7 16.6

B10 1.5 2.3 1.7 2 2.7 8.1 7.2 9.4 9.1 15.9 6.64 9.6 5.2 13.7 9.7 15.6 6.3 6.3 9.7
B11 1.3 1.9 2.3 2.5 2.7 3.5 6.2 11.7 9.6 5.8 14.28 9.6 6.1 10.4 5.2 10.1 4.1 8.3 10.3
B12 1.6 3 3 5.2 6.2 9.9 8.4 12.4 8.1 10.3 10.35 17.4 10.1 17.6 10 18.5 9.8 11.6 18.2
B13 1.1 1.5 1.8 1.9 2.1 2.2 3.7 7.2 4.6 3.4 6.62 6.9 12.6 5.1 3.3 4.4 2.7 3.2 5.3
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Table 6. Cont.

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16 B17 B18 B19

B14 1.7 6.4 2.7 2.9 3.1 5.5 6.7 9.9 7.7 12 7.45 8.3 7.9 19 15.4 17.4 9.5 6.7 15
B15 1.6 2.7 2.2 1.8 2.6 5.1 4.7 9.6 5.5 7.9 7.48 5.1 4.1 13.6 15.3 14 5.2 4.9 7.6
B16 1.8 3.1 2.9 5 7.3 10.9 7.6 11.6 6.3 12.7 7.62 10 6.6 16.2 10.9 20.1 8.2 6.8 17.5
B17 1.9 3.4 3.5 10.1 10.3 13.5 12.5 14.5 9 9.5 11.74 13.3 11 18 9.6 21 16.8 14.4 19.1
B18 1.2 2.3 2.5 2 2.4 5.7 11 11.5 9 6.9 10.39 14.3 6.3 9.8 9.1 9.5 5.8 15.5 14.7
B19 1 2.3 2 2.2 1.9 4.1 9.4 6.2 4.1 5.1 3.61 4.8 3.4 7.6 5.4 11.9 5.1 5.9 15.6

Table 7. Results of the cause-and-effect model (numbers multiplied by 100).

Ro Rank Co Rank Ro + Co Rank Ro − Co Cause/Effect

B1 232.7 3 49.6 19 282.3 17 183.2 Cause
B2 212.6 6 90.2 17 302.8 16 122.4 Cause
B3 201.4 9 79.4 18 280.8 18 121.9 Cause
B4 235.7 2 101.5 16 337.2 15 134.2 Cause
B5 284.2 1 105.8 15 390.0 7 178.3 Cause
B6 209.0 7 167.8 12 376.8 10 41.2 Cause
B7 208.6 8 198.8 10 407.4 4 9.8 Cause
B8 225.1 4 231.3 5 456.4 3 (6.3) Effect
B9 197.4 10 182.6 11 380.0 9 14.7 Cause

B10 143.1 15 227.8 6 370.9 11 (84.7) Effect
B11 125.4 16 167.7 7 293.2 14 (42.3) Effect
B12 192.8 11 208.8 8 401.6 5 (15.9) Effect
B13 79.4 19 160.0 14 239.4 19 (80.7) Effect
B14 166.0 13 303.0 2 469.0 2 (137.0) Effect
B15 121.4 17 235.7 4 357.0 12 (114.3) Effect
B16 173.8 12 312.5 1 486.3 1 (138.7) Effect
B17 224.6 5 163.2 13 387.8 8 61.4 Cause
B18 150.4 14 202.2 9 352.6 13 (51.8) Effect
B19 101.3 18 296.8 3 398.2 6 (195.5) Effect
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Table 7 and Figure 2 reveal several findings. The vertical axis in the cause and effect
diagram determines the cause and effect groups. The values along this axis range from
(195.5) to +183.2. The barriers, “Lack of robust social responsibility laws and regulations
in the host countries (B5)”, “Lack of stringent and legally binding BRI policies and guide-
lines governing social responsibility (B4)”, “The diverse institutions, cultures, and social
conditions among BRI countries (B1)”, “The diverse environmental and social frameworks
and standards among BRI countries (B2),” “The diverse international, national, and private
funds for BRI projects (B3)”, “Lack of customer awareness and knowledge about CSR
(B17)”, “Lack of awareness and knowledge of social responsibility within the firm (B6)”,
“Lack of capacity and expertise (B7)”, and “Lack of internal resources (time, financial, and
human resources) (B9)”, are the influence-forwarding barriers. These barriers will influence
“Lack of full commitment and support from top management (B8)”, “Lack of familiarity
with host countries’ laws and regulations (B10)”, “Incremental time and cost (B11)”, “Lack
of measurement of social responsibility benefits (B12)”, “Limited sustainable materials and
technologies (B13)”, “Ineffective communication and coordination among stakeholders
(B14)”, “Unclear stakeholder role and power (B15)”, “Lack of public participation and
stakeholder engagement (B16)”, “ Lack of evaluation frameworks, procedures, and tools to
measure CSR performance (B18)”, and “Lack of credibility of the disclosed CSR informa-
tion (B19)”. On the horizontal axis, the values along this axis range from +239.4 to +486.3.
Furthermore, the significance of the barriers can be ranked from highest to lowest along
this axis, moving from far right to far left: (B16), (B14), (B8), (B7), (B12), (B19), (B5), (B17),
(B9), (B6), (B10), (B15), (B18), (B11), (B4), (B2), (B1), (B3), and (B13).

4.1.2. ISM Results

Equation (13) is used to calculate the holistic influence matrix H (see Table 8). In
Step 8, the reachable matrix S (Table 9) is calculated based on the holistic influence matrix
using Equations (14) and (15). In this study, λ = 0.100 was selected based on the experts’
opinions. In Step 9, the level of the barriers was determined. From the reachability matrix,
the output set P(ai), the input set T(ai), and the intersection set Q(ai) = P (ai)∩T(ai), for
all the barriers, are determined. If Q(ai)= P(ai), this barrier is then regarded as a first-level
barrier; barriers are subsequently eliminated from the sets, and this procedure is replicated
until all barriers are hierarchically divided, as shown in Table 10.

Table 8. Holistic F matrix (numbers multiplied by 100).

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16 B17 B18 B19

B1 112 12.2 11.4 9.9 8.2 9.9 11.2 11.4 9.5 16.8 7.0 9.8 8.7 21.5 16 17.3 9.2 11.1 18.4
B2 4.5 112.9 5.7 9.4 8.8 9 11.3 11.5 9.4 15.8 7.8 9.7 7.3 18.2 15.1 16.2 9.6 11.3 17.6
B3 2.6 11.4 112.5 9.9 6.4 6.4 8.1 10.9 9.6 11.3 6.4 9.6 8.9 18.1 16.6 17.6 7.8 10.7 15.6
B4 3.7 5.3 4.2 113.6 9.3 14.6 14.3 15.7 12.8 13.8 7.4 9.8 8.1 18.5 15.6 18.7 12 16.1 20.8
B5 3.5 5.3 7.2 9.7 114.9 15.8 17.2 19.5 16.9 16.2 11.1 11 14.4 21.3 17.9 23.2 14.9 19.3 22.7
B6 2.6 3.7 3.7 3 5.5 116.3 13.6 15.5 9.8 16.2 7.3 14.8 8.5 17.2 14.1 19.6 8.4 12.3 15.9
B7 1.9 3.3 3.1 2.8 3.4 9.8 117 12.2 10.8 16.2 11.1 15.6 10.2 18.3 15 18.5 9.6 11.8 16.8
B8 2 3.3 3.3 3.6 4.2 9.3 14.8 118.1 15.1 15.6 11.0 15.2 11.2 20.1 17 19.6 9.1 13.2 18
B9 1.8 3 3.4 3.1 3.1 6.4 12.7 12.9 116.3 14.6 12.5 13.9 9 17.2 12.1 17.2 7.8 12.7 16.6

B10 1.5 2.3 1.7 2 2.7 8.1 7.2 9.4 9.1 115.9 6.6 9.6 5.2 13.7 9.7 15.6 6.3 6.3 9.7
B11 1.3 1.9 2.3 2.5 2.7 3.5 6.2 11.7 9.6 5.8 114.3 9.6 6.1 10.4 5.2 10.1 4.1 8.3 10.3
B12 1.6 3 3 5.2 6.2 9.9 8.4 12.4 8.1 10.3 10.3 117.4 10.1 17.6 10 18.5 9.8 11.6 18.2
B13 1.1 1.5 1.8 1.9 2.1 2.2 3.7 7.2 4.6 3.4 6.6 6.9 112.6 5.1 3.3 4.4 2.7 3.2 5.3
B14 1.7 6.4 2.7 2.9 3.1 5.5 6.7 9.9 7.7 12 7.4 8.3 7.9 119 15.4 17.4 9.5 6.7 15
B15 1.6 2.7 2.2 1.8 2.6 5.1 4.7 9.6 5.5 7.9 7.5 5.1 4.1 13.6 115.3 14 5.2 4.9 7.6
B16 1.8 3.1 2.9 5 7.3 10.9 7.6 11.6 6.3 12.7 7.6 10 6.6 16.2 10.9 120.1 8.2 6.8 17.5
B17 1.9 3.4 3.5 10.1 10.3 13.5 12.5 14.5 9 9.5 11.7 13.3 11 18 9.6 21 116.8 14.4 19.1
B18 1.2 2.3 2.5 2 2.4 5.7 11 11.5 9 6.9 10.4 14.3 6.3 9.8 9.1 9.5 5.8 115.5 14.7
B19 1 2.3 2 2.2 1.9 4.1 9.4 6.2 4.1 5.1 3.6 4.8 3.4 7.6 5.4 11.9 5.1 5.9 115.6
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Table 9. The reachability matrix.

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16 B17 B18 B19 DR

B1 1 1 1 0 0 0 1 1 0 1 0 0 0 1 1 1 0 1 1 11
B2 0 1 0 0 0 0 1 1 0 1 0 0 0 1 1 1 0 1 1 9
B3 0 1 1 0 0 0 0 1 0 1 0 0 0 1 1 1 0 1 1 9
B4 0 0 0 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 1 14
B5 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15
B6 0 0 0 0 0 1 1 1 0 1 0 1 0 1 1 1 0 1 1 10
B7 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 13
B8 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 12
B9 0 0 0 0 0 0 1 1 1 1 1 1 0 1 1 1 0 1 1 11
B10 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 3
B11 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 1 0 0 1 5
B12 0 0 0 0 0 0 0 1 0 1 1 1 1 1 0 1 0 1 1 9
B13 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
B14 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 1 5
B15 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 3
B16 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 4
B17 0 0 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 13
B18 0 0 0 0 0 0 1 1 0 0 1 1 0 0 0 0 0 1 1 6
B19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 2
DE 1 3 2 2 2 5 10 13 5 13 8 9 6 16 11 17 3 12 16

Table 10. Level partition of the ISM model.

P(ai) T(ai) Q(ai) Level

B1 1, 2, 3, 7, 8, 10, 14, 15, 16, 18, 19 1 1 8
B2 2, 7, 8, 10, 11, 14, 15, 16, 18, 19 1, 2, 3 2 6
B3 2, 3, 8, 10, 14, 15, 16, 18, 19 1, 3 3 7
B4 4, 6, 7, 8, 9, 10, 11, 12, 14, 15, 16, 17, 18, 19 4, 17 4, 17 6
B5 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 5, 17 5, 17 6
B6 6, 7, 8, 10, 12, 11, 14, 15, 16, 18, 19 4, 5, 6, 7, 17 6, 7 5
B7 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 18, 19 1, 2, 4, 5, 6, 7, 8, 9, 17, 18 6, 7, 8, 18 5
B8 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 18, 19 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 17, 18 7, 8, 9, 11, 18 4
B9 7, 8, 9, 10, 11, 12, 14, 15, 16, 18, 19 4, 5, 7, 8, 9 7, 8, 9 5
B10 10, 14, 16 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 14, 16 10, 14, 16 1
B11 8, 11, 14, 16, 19 2, 4, 5, 6, 7, 8, 9, 11, 12, 17, 18 8, 11 3
B12 8, 10, 11, 12, 13, 14, 16, 18, 19 4, 5, 6, 7, 8, 9, 12, 17, 18 8, 12, 18 4
B13 13 5, 7, 8, 12, 13, 17 13 1
B14 10, 14, 15, 16, 19 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 15, 16, 17 10, 15, 16 2
B15 14, 15, 16 1, 2, 3, 4, 5, 6, 7, 8, 9, 14, 15 14, 15 3
B16 10, 14, 16, 19 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 15, 16, 17, 19 10, 14, 16 2
B17 4, 5, 6, 7, 8, 11, 12, 13, 14, 16, 17, 18, 19 4, 5, 17 4, 5, 17 6
B18 7, 8, 11, 12, 18, 19 1, 2, 3, 4, 5, 6, 7, 8, 9, 12, 17, 18 7, 8, 18 4
B19 16, 19 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 14, 16, 17, 18, 19 16, 19 1

The hierarchical structure was established, as illustrated in Figure 3. “The diverse
institutions, cultures, and social conditions among BRI countries (B1)” occupies the eighth
level, and “The diverse international, national, and private funds for BRI projects (B3)” is at
the seventh level. The barriers, namely “The diverse environmental and social frameworks
and standards among BRI countries (B2)”, “Lack of stringent and legally binding BRI
policies and guidelines governing social responsibility (B4)”, “Lack of robust and enforcing
social responsibility laws and regulations at the host countries (B5)”, and “Lack of customer
awareness and knowledge about CSR (B17)” occupy the sixth level. “Lack of awareness and
knowledge of social responsibility within the firm (B6)”, “Lack of capacity and expertise
(B7)”, and “Insufficient internal resources (time, cost, human) (B9)” occupy the fifth level.
“Lack of full commitment and support from top management (B8)”, “Lack of measurement
of social responsibility benefits (B12)”, and “Lack of evaluation frameworks, procedures,
and tools to measure CSR performance (B18)” occupy the fourth level. “Unclear stakeholder
role and power (B15)” and “Incremental time and cost (B11)” occupy the third level.
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“Ineffective communication and coordination among stakeholders (B14)”, and “Lack of
public participation and stakeholders’ engagement (B16)”, occupy the second level. “Lack of
familiarity with host countries’ laws and regulations (B10)”, “Limited sustainable materials
and technologies (B13)”, and “Lack of credibility of the disclosed CSR information (B19)”
occupy the first level.
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Figure 3. The eight-level hierarchical structure model of the barriers to SR implementation in BRI
mega infrastructure projects.

4.1.3. MICMAC Analysis Results

MICMAC analysis was performed to analyze the reachability matrix and categorize
barriers according to their driving and dependency power. Equation (16) was utilized to
obtain their driving and dependence power, as shown in Table 9. The barriers are classified
into the following four categories (see Figure 4):

• Autonomous: These are the barriers with weak driving and dependence power. These
barriers are less integrated with the rest of the barriers and have less effect. Only one
barrier (B13) is located in this cluster

• Dependent: These are the barriers with low driving power and high dependence
power. These barriers represent the system’s output and are thus highly sensitive to
variations in the system’s driver and linkage barriers. (B10), (B11), (B14), (B15), (B16),
(B18), and (B19) are located in this cluster.

• Linkage: These are the barriers that have strong driving and reliance power. They not
only impact other barriers but are also significantly impacted by other barriers. Any
changes to these barriers will have an influence on other barriers. The three barriers in
this cluster are (B7), (B8), and (B12)

• Independent: These are the barriers that have a significant driving power but a weak
reliance power. They are often unaffected by other barriers and have considerable
influence. Depending on the effectiveness with which these barriers are managed, the
entire system will be significantly affected. (B1), (B2), (B3), (B4), (B5), (B6), (B9), and
(B17) are in this cluster.
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Figure 4. Clustering of barriers to SR implementation in BRI mega infrastructure projects through
MICMAC analysis.

5. Discussion

The findings derived from the application of the hybrid fuzzy DEMATEL–ISM–
MICMAC model highlight the critical role of certain barriers in hindering SR implemen-
tation in mega BRI infrastructure. Notably, the identified barriers include: “The diverse
institutions, cultures, and social conditions among BRI countries (B1)”, “Lack of robust
social responsibility laws and regulations in the host countries (B5)”, “Lack of stringent
and legally binding BRI policies and guidelines governing social responsibility (B4)”, “The
diverse international, national, and private funds for BRI projects (B3)”, “The diverse envi-
ronmental and social frameworks and standards among BRI countries (B2), and “Lack of
customer awareness and knowledge about CSR (B17)”. These barriers emerge as the most
influential, exerting a significant impact on all other barriers. These barriers are considered
causal barriers, as shown in Figure 2, situated in the first quadrant of Figure 4, and occupy
the bottom three levels of the hierarchical model (Figure 3), signifying their pivotal position
in the developed hierarchical model.

According to the hierarchical model, as shown in Figure 3, “The diverse institutions,
cultures, and social conditions among BRI countries (B1)” is associated with “The di-
verse international, national, and private funds for BRI projects (B3)” and “The diverse
environmental and social frameworks and standards among BRI countries (B2)”. These
interconnections create a ripple effect, impacting other barriers within the model. This is in
line with previous reports [27,32,33] which found that these factors are major challenges
in the governance of social responsibility of the BRI mega infrastructure projects. Several
scholars acknowledge that variations in environmental and social assessment frameworks
and processes arise from diverse political regimes, regional environmental priorities, and
cultural values, despite the presence of a consistent main framework [32,90]. Therefore,
the differences in institutions, cultures, and social conditions among the BRI countries
influence the establishment and effectiveness of unified and consistent environmental and
social frameworks. Similarly, the diversity of funding sources impacts the prioritization
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and application of these frameworks and standards [27]. The interplay of these factors
creates a dynamic environment where the successful implementation of social responsibility
becomes increasingly intricate and multifaceted.

The remaining three barriers at the lower three levels of the hierarchical model are
“Lack of robust and enforcing social responsibility laws and regulations in the host countries
(B5)”, “Lack of stringent and legally binding BRI policies and guidelines governing social
responsibility (B4)”, and “Lack of customer awareness and knowledge about CSR (B17)”.
According to Coenen et al. [34] and Carrai [41], the commitment of host countries to
enforcing environmental and social regulations and laws is vital for upholding social and
environmental responsibilities in BRI projects. These studies highlight that the effectiveness
of social responsibility governance in BRI projects relies not solely on Chinese actors but
also on the host countries’ capacity to execute, monitor, and enforce environmental and
social laws and regulations. Gallagher et al. [91] further emphasized the inadequacy
of regulations governing the social and environmental impact of Chinese investments
overseas. These regulations are predominantly voluntary and inconsistent when compared
to those governing domestic investments. This discrepancy raises concerns about the
efficacy of domestic environmental laws in effectively regulating foreign direct investments
(FDIs) that have detrimental environmental impacts [12]. Enforcement mechanisms ensure
that decision-makers remain focused on broader financial goals and do not neglect their
social responsibilities [24]. The success of social responsibility strategies depends on the
presence of effective enforcement mechanisms, which are an integral component in any
new legislation [24,92]. Moreover, the absence of robust legal frameworks can perpetuate
inadequate customer and end-user awareness. Without clear regulations and guidelines,
there may be limited education or information campaigns to raise customer awareness
about the significance of corporate social responsibility. Conversely, a lack of customer
demand for socially responsible projects can reduce the pressure on governments and
project developers to establish robust legal frameworks and policies.

The barriers at the fourth and fifth levels of the hierarchical model are considered to
be the linkage between the critical obstacles at the bottom levels and the direct barriers
at the top levels. Most of these barriers are organizational-related and are influenced by
regulatory and BRI-related barriers. Regulatory and BRI-related barriers can influence an
organization’s internal awareness and commitment. The barriers “Lack of awareness and
knowledge of social responsibility within the firm (B6)”, “Lack of capacity and expertise
(B7)”, “insufficient internal resources (time, cost, human) (B9)”, “Lack of full commitment
and support from top management (B8)”, “Lack of measurement of social responsibility
benefits (B12)”, and “Lack of evaluation frameworks, procedures, and tools to measure CSR
performance (B18)” are interconnected, interdependent, and relate to issues in recognizing
the economic benefits and the role of construction firms and organizations in social change
and development. The organization’s limited awareness of social responsibility, the absence
of top management support, the lack of resources and experts, and the lack of measurement
of SR benefits to this business are all barriers that hinder the successful implementation of
SR practices in such projects. Due to the limited knowledge and information about social
responsibility, there is a shortage of experts in the field [24,37]. Consequently, this shortage
leads to a lack of understanding and awareness regarding the implementation of social
responsibility [24]. Moreover, a lack of support from top management hinders the effective
performance of SR strategies, as it may result in a lack of resources, inadequate allocation of
responsibilities, and insufficient integration of SR principles into the organizational culture.
This finding suggests that there is a lack of widespread recognition and acceptance of SR
as a fundamental element of corporate strategy. Many organizations still have a limited
understanding of the crucial role that SR plays in achieving sustainable long-term objectives
and maximizing overall business performance [19].

The barriers at the fourth level, specifically (B8), (B12), and (B18), have an influence
on “Incremental time and cost (B11)” at the third level of the hierarchical model. The
absence of top management support and measurement of social responsibility benefits
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makes it challenging to quantify the positive impacts and returns on investment of CSR
practices. Without this measurement, it becomes difficult to justify the additional time
and cost investments. Numerous organizations find themselves lacking the necessary
financial resources to implement comprehensive CSR strategies. This deficiency stems from
a prevailing reluctance to integrate social responsibility practices, fueled by the mistaken
belief that such endeavors entail extra expenses and time investments [47,93].

The second barrier at the third level of the hierarchical model is “Unclear stakeholder
roles and power (B15)”. Projects under the BRI involve many stakeholders and actors, each
possessing distinct roles, powers, and interests. This complex web of stakeholders often
leads to conflicts of interest that impede the successful integration of social responsibility
practices. Consequently, achieving effective stakeholder engagement becomes challenging
within these projects, where multiple stakeholders compete with differing interests and pri-
orities. Furthermore, stakeholders’ varying levels of power and influence pose a formidable
obstacle in achieving comprehensive inclusion and consideration of all perspectives. This
challenge stems from the ambiguity surrounding stakeholder power to effectively address
diverse social issues, thereby undermining the effectiveness and efficiency of their collective
social endeavors [50]. This barrier significantly leads to the barriers in the second level,
namely, “Ineffective communication and coordination among stakeholders (B14)”, and
“Lack of public participation and stakeholders’ engagement (B16)”. These two barriers are
considered the most significant at the top levels with the most links in this model. They
are considered the most significant barriers in the cause and effect diagram (Figure 2). The
stakeholder theory places considerable emphasis on the imperative involvement of various
stakeholders to attain effective social responsibility performance. Consequently, the theory
elucidates the underlying rationale behind the diminished feasibility of the CSR pathway
in instances where support and active participation from a particular party are lacking [24].

The barriers “Ineffective communication and coordination among stakeholders (B14)”
and “Lack of public participation and stakeholders’ engagement (B16)” are profoundly
impacted by and exert a substantial influence on “Lack of familiarity with host countries’
laws and regulations (B10)”. A key hurdle encountered by Chinese international contrac-
tors operating abroad stems from the limited acquaintance of Chinese organizations with
the legal frameworks of host countries [55]. This deficiency engenders a lack of sufficient
consideration by these organizations toward environmental and social responsibility prac-
tices. Chinese State-Owned Enterprises (SOEs) faced challenges when it came to effectively
communicating with the host country’s local communities regarding various disputes such
as wages, employment benefits, land compensation, environmental impact, and supply
contracts [94]. These difficulties stemmed from the lack of familiarity of Chinese SOEs with
strikes and divergent interpretations of labor laws [41]. It is essential for project participants
to invest in understanding the legal and regulatory landscape of the host country and to
ensure compliance with all relevant regulations. This may involve partnering with local
experts or legal counsel or investing in education and training initiatives to ensure that all
project participants are aware of their legal obligations.

The final two barriers at the first level of the hierarchical model, namely “Limited
sustainable materials and technologies (B13)” and “Lack of credibility of the disclosed
CSR information (B19)”, exhibit distinctive characteristics warranting closer examination.
Barrier (B13) emerges as an autonomous factor compared to other barriers, as evidenced
by its low driving and dependence power, positioning it within the third quadrant of
the MICMAC analysis (Figure 4). The scarcity or high costs associated with sustainable
materials and technologies present significant challenges in realizing the consistent and
effective implementation of sustainable practices. Consequently, ensuring the widespread
adoption of sustainable approaches becomes arduous, given the regional and country-
specific constraints regarding the availability and affordability of such resources.

Regarding the final barrier (B19), it is noteworthy that the construction industry
still faces challenges in maintaining the credibility of disclosed CSR information [37].
This issue stems from the absence of social audits and the limited involvement of public
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media [39]. Consequently, project stakeholders may perceive CSR initiatives as mere
“greenwashing” or superficial attempts by companies to appear socially responsible without
actually implementing substantial measures. To address this concern, it is crucial for the key
stakeholders of the BRI to prioritize transparency and accountability in their CSR initiatives.
This entails timely and transparent disclosure of CSR information and investment in
independent verification and auditing processes to ensure the credibility and authenticity
of CSR initiatives [12].

6. Conclusions and Implications

This study contributes significantly to the field of social responsibility in megaprojects
by advancing the understanding of social responsibility through an extensive investigation
and identification of barriers that hinder the integration of social responsibility practices
within the context of BRI mega infrastructure projects. By comprehensively examining
these barriers, this research sheds light on the intricate interrelationships that underlie
their dynamics, providing valuable insights into their complex nature. Previous studies
(e.g., [19,24,47]) have made notable contributions to the knowledge surrounding social
responsibility barriers in the construction industry. However, these studies did not compre-
hensively explore the interdependencies among the challenges that impede the effective
implementation of social responsibility practices. Consequently, this study aims to bridge
this gap in the current literature by explicitly addressing this critical aspect. The findings of
the integrated fuzzy DEMATEL–ISM–MICMAC analysis concluded the following:

• By computing the cause degree and prominence degree of each influencing barrier
using the fuzzy DEMATEL method, nine influencing barriers and ten affected barriers
to SR implementation in BRI mega infrastructure projects are identified.

• A multilevel hierarchical structure model of influencing barriers is developed using
interpretative structural modeling and MICMAC analysis. Nineteen significant barri-
ers are subdivided into eight different levels and clustered into four clusters. From the
top to the bottom level, the degree of influence and mutual influence connection of the
various barriers to the implementation of social responsibility is evaluated.

The results show that the key causes and most critical barriers to SR implementation
in mega BRI infrastructure projects include: “Lack of robust social responsibility laws and
regulations in the host countries”, “Lack of stringent and legally binding BRI policies and
guidelines governing social responsibility”, “The diverse institutions, cultures, and social
conditions among BRI countries”, “The diverse environmental and social frameworks and
standards among BRI countries”, “The diverse international, national and private funds for
BRI projects”, “Lack of customer awareness and knowledge of CSR”, “Lack of awareness
and knowledge of social responsibility within the firm”, “Lack of capacity and expertise”,
and “Lack of internal resources (time, financial, and human resources)”. In addition, the
other significant direct factors may include: “Ineffective communication and coordination
among stakeholders”, “Lack of public participation and stakeholder engagement”, and
“Lack of full commitment and support from top management”.

This study has both theoretical and practical implications for decision-makers. From
the theoretical perspective, the described research framework and methodology provide
a novel theoretical approach for future research on social responsibility in megaprojects.
Moreover, this study sheds light on the research gap identified by [19,24] by examining the
interdependencies among CSR barriers. The research highlights that many of the barriers
have notable connections with one another, suggesting that any progress made in one area
can have significant implications for other barriers.

Currently, the existing body of research on environmental and social responsibility
challenges in BRI megaprojects primarily examines the impact of specific challenges and
tends to concentrate on the macro-level implementation of CSR [9,32,34]. However, to
contribute to the advancement of knowledge in this field, this study takes a comprehensive
approach by identifying and analyzing several barriers that can impede social responsi-
bility efforts within BRI megaprojects by categorizing these barriers into distinct levels,
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namely institutional, industrial, organizational, and project levels. In addition, the barriers
related to CSR attributes are also considered in this study, which offers a more nuanced
understanding of the multifaceted challenges faced in promoting social responsibility
within the context of BRI megaprojects. This categorization framework allows for a sys-
tematic examination of the various factors and dynamics that contribute to the barriers
at different levels, shedding light on the specific areas that need to be addressed to foster
effective social responsibility implementation. Moreover, using novel MCDM techniques
like fuzzy DEMATEL, ISM, and MICMAC can identify the intrarelationships among these
barriers instead of the conventional ranking tools like the relative importance index. This
helps scholars refine their thinking as they attempt to address the challenges of social
responsibility in mega belt and road infrastructure projects.

From a practical point of view, this study yields significant practical implications that
decision-makers engaged in mega BRI megaprojects should consider. These implications
revolve around reinforcing legal frameworks and formulating comprehensive policies
concerning social responsibility practices by the BRI actors. For countries with weak legal
systems, Chinese contractors working under the BRI umbrella can adopt domestic social
and environmental laws as part of their social responsibility initiatives. By voluntarily
adhering to and implementing these laws, Chinese contractors can help fill the gaps in
regulatory frameworks and contribute to sustainable development in the host countries.
This approach demonstrates a commitment to social responsibility and helps address the
barriers posed by inadequate legal systems, promoting better practices and positive impacts
on local communities and the environment. In addition, decision-makers ought to accord
utmost importance to fostering cross-cultural understanding and aligning environmental
and social frameworks. As suggested by Ascensão et al. [27], the diverse environmental
and social frameworks among BRI countries or regions present an opportunity for the
key stakeholders to develop comprehensive and adaptable frameworks and standards for
Strategic Environmental and Social Assessments (SESA). BRI actors can establish robust
assessment mechanisms that consider each country or region’s unique environmental and
social contexts. These frameworks and standards can play a vital role in promoting sus-
tainable development and responsible practices throughout the BRI projects. Furthermore,
key considerations need to be addressed to overcome the barriers to SR implementation in
BRI mega infrastructure projects. These include increasing public awareness about social
responsibility, strengthening internal organization capabilities, improving communication
and stakeholder engagement, and securing unequivocal support from top management.
By taking proactive measures in these areas, decision-makers can effectively navigate
challenges such as lax regulations, diverse institutional and cultural conditions, resource
limitations, communication inefficiencies, and limited stakeholder participation. Ultimately,
implementing these measures promises to advance social responsibility and sustainability
practices across BRI countries.

This study is not without conceptual and analytical limitations. This study inves-
tigates a limited number of barriers to SR implementation within Belt and Road mega
infrastructure projects. Further research may investigate other barriers not considered in
this study. Future research can reveal the interrelations and relative importance of barriers
by using other advanced decision-making techniques. The limited number of experts may
not accurately reflect all BRI projects across different regions. Although MCDM techniques,
such as the fuzzy DEMATEL and ISM, are powerful tools for prioritizing SR barriers, it
is essential to note that they do not offer statistical evidence of the barriers’ significance.
While these techniques provide valuable insights into the interrelationships among SR
barriers, further research is required to delve deeper into the specific implications and
nuances of these barriers. In light of these limitations, it is crucial to interpret the findings
of this study as indicative rather than conclusive. Therefore, future research should build
upon this study by addressing the identified limitations and exploring additional avenues
for investigation.
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