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Abstract

This study investigates critical research gaps in procurement management challenges faced by
Chinese contractors in international engineering—procurement—construction (EPC) projects under the
Belt and Road Initiative (BRI), with a particular focus on sustainability-oriented outcomes. It
examines: (1) prevalent procurement inefficiencies, such as communication delays and material
shortages, encountered in international EPC projects; (2) the role of supply chain INTEGRATION in
enhancing procurement performance; (3) the application of social network analysis (SNA) to reveal
inter-organizational relationships in procurement systems; and (4) the influence of stakeholder
collaboration on achieving efficient and sustainable procurement processes. The findings
demonstrate that effective supply chain integration significantly improves procurement efficiency,
reduces delays, and lowers costs, thereby contributing to more sustainable project delivery. Strong
collaboration and transparent communication among key stakeholders—including contractors,
suppliers, subcontractors, and designers—are shown to be essential for mitigating procurement risks
and supporting resilient supply chain operations. SNA results highlight the critical roles of central
stakeholders and their relational structures in optimizing resource allocation and enhancing risk
management capabilities. Evidence from case studies further indicates that Chinese contractors
increasingly adopt sustainability-oriented practices, such as just-in-time inventory management,
strategic supplier relationship management, and digital procurement platforms, to reduce
inefficiencies and environmental impacts. Overall, this study underscores that supply chain
INTEGRATION, combined with robust stakeholder collaboration, is a key enabler of sustainable
procurement and long-term competitiveness for Chinese contractors in the global EPC market.

Keywords: procurement management; supply chain integration; social network analysis (SNA);
stakeholder collaboration; belt and road initiative (BRI)

1. Introduction

The “Go Global” policy and the “Belt and Road Initiative” (BRI) have significantly accelerated
the growth of China’s global contracting sector. Since 2009, Chinese contractors have persistently
penetrated worldwide markets, progressively encompassing regions like the Middle East, Asia,
Africa, Europe, the United States, Canada, and Latin America. The overall business volume has
persisted in its growth. The “Belt and Road Initiative,” initiated in 2013, has intensified China’s
involvement in global infrastructure development, fostering commerce, investment, and
collaboration across these areas. This effort has been a crucial catalyst for the globalization of Chinese
contractors, especially in the execution of massive infrastructure projects, including roads, trains,
electricity, and utilities. In the last ten years, Chinese contractors have progressively engaged in high-
value EPC (Engineering-Procurement-Construction) projects, utilizing their skills to obtain
significant contracts in growing markets. In 2023, China’s ENR Top 225 contractors maintain a
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substantial influence in these regions, as seen in Figure 1, with international revenues indicating their
expanding presence.

Data Source: Engineering News-Record (ENR), United States, from 2009 to 2023.
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Figure 1. Regional Distribution of International Business Revenue for Chinese ENR Top 225 Contractors from
2009 to 2023.

This tendency closely fits with the goals of the Belt and Road Initiative, which seeks to enhance
economic and infrastructure connections between China and the global community. The overseas
activities of Chinese contractors are predominantly focused in Africa, Asia, and the Middle East, but
also expanding into established markets such Europe, the United States, and Canada. Figure 2
illustrates the regional distribution of overseas revenues for China’s ENR Top 225 contractors in 2023,
emphasizing the growing presence of Chinese construction firms in global markets.

Data Source: Engineering News-Record (ENR), United States, 2023
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Figure 2. Regional Distribution of International Business Revenue for Chinese ENR Top 225 Contractors in 2023.
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With the increasing market share of Chinese contractors in the international contracting sector,
the EPC (Engineering-Procurement-Construction) integrated contracting model, recognized for its
efficient integration and resource allocation benefits, is progressively preferred by both clients and
contractors in global projects. Under the EPC model, the customer mandates the contractor to do
construction, as well as design, procurement, commissioning, and additional responsibilities [1]. This
approach is appropriate for projects characterized by elevated technical specifications, significant
professionalism, intricate procedures, and a substantial quantity of non-standard equipment [2,3]. In
recent years, the proliferation of high-tech projects in sectors such as power generation, chemicals,
and mining has led customers to favor a singular general contractor to execute the design,
procurement, building, and commissioning phases.

The EPC model necessitates that contractors have advanced management skills to effectively
coordinate various operations in design, procurement, and construction. If a contractor possesses
inadequate management skills, they will not only fail to fully exploit the EPC model’s benefits in
resource integration but may also incur substantial project losses. The intricacies of international EPC
project procurement frequently give rise to numerous challenges, including delayed communication
impacting procurement timelines, tardy delivery of design documents hindering procurement
strategies, incomplete or rigid procurement plans, absence of shortage warning systems resulting in
work interruptions due to material deficits, and inadequate communication between design and
construction teams leading to the use of inappropriate materials or equipment. Consequently,
enhancing procurement management is essential for the successful execution of the entire project.

Due to the pivotal role and management difficulties of procurement in international EPC
projects, general contractors must implement innovative strategies to improve procurement
management. In conventional procurement management, the interactions among stakeholders,
including contractors, suppliers, customers, and consulting engineers, are generally perceived as
transient contractual associations. Due to varying objectives and interests, each party competes to
obtain a greater share of benefits, frequently resulting in procurement challenges such as insufficient
collaboration, ineffective interface management, fragmented processes that diminish procurement
efficiency, and information asymmetry that escalates transaction costs, ultimately inflating
construction expenses or compromising quality [5-7].

Numerous experts advocate for the incorporation of supply chain integration in building project
management to optimize disjointed operations and minimize costs and duration [8-10]. Supply chain
integration underscores enduring collaboration among stakeholders to synchronize intricate and
varied procurement procedures [11,12]. Its essence is in dismantling internal and external
organizational barriers, facilitating the effective transmission of essential information and resources
across participant borders, minimizing managerial and technological redundancy, and improving
supply chain efficiency [13-15]. Recent studies indicate that contractors ought to consolidate the
whole procurement process with an emphasis on supply chain value creation, therefore optimizing
the contributions of each stakeholder in international EPC project procurement [16-18]. This is
essential for attaining optimal procurement performance and securing a competitive edge [19-21].
Consequently, examining procurement management through the lens of supply chain integration in
multinational EPC projects is of considerable theoretical and practical significance for enhancing the
management capabilities of contractors in such projects.

This study is designed to examine critical difficulties in procurement management for
international EPC projects, emphasizing the role of Chinese contractors within the Belt and Road
Initiative. The initial part presents a summary of the global expansion of Chinese contractors and the
influence of the Belt and Road Initiative on international infrastructure. The second portion provides
a literature analysis, examining pertinent research on procurement management in EPC projects. The
third portion employs social network analysis and case studies to derive findings regarding
stakeholder interactions and procurement procedures. The fourth component presents supply chain
integration, analyzing its capacity to enhance procurement efficiency and diminish expenses. The
study ultimately examines the theoretical and practical ramifications of incorporating supply chain
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management into procurement strategies and finishes with suggestions for enhancing procurement
and project results.

2. Literature Review

2.1. Procurement Management in International Engineering EPC Initiatives

In international engineering EPC projects, the requisite materials and equipment are generally
classified into engineering materials, temporary construction materials, construction tools and
equipment, spare parts, construction materials, electromechanical equipment essential for the project,
permanent electromechanical equipment for the finalized project, auxiliary life and office facilities,
and testing equipment [22,23]. Recent studies have highlighted the essential function of procurement
management in the execution of international engineering EPC projects, primarily evident in the
following aspects: Procurement acts as a conduit between design and construction, with materials
and equipment constituting the essential basis for both phases. Equipment and material expenditures
represent a substantial portion of the total contract value in EPC projects. There exists a considerable
reliance on external entities, such as suppliers and logistics service providers. Procurement
necessitates extensive communication and negotiation with these external organizations. In contrast
to design and construction, the general contractor exercises diminished control over procurement,
especially concerning equipment with extended lead times. Unlike conventional manufacturing, EPC
projects frequently incorporate non-standard components, and suppliers typically do not maintain
buffer stocks for these projects. Large electromechanical equipment is expensive and entails
protracted production cycles. Effective procurement management can markedly improve overall
project performance.

Nonetheless, owing to the intricacies of procurement processes in international engineering EPC
projects, numerous critical concerns presently arise: Procurement activities in these projects comprise
numerous interdependent tasks, rendering the flow of information vital [38]; De la Garza (1994)
contends that procurement encompasses various stakeholders, including the owner, design team,
construction team, equipment and material suppliers, government agencies, equipment operators,
and maintenance teams, resulting in fragmentation of procurement activities due to the extensive
number of participants; ongoing and repetitive information exchange is necessary among project
participants, and fragmented work may foster adversarial relationships between organizations
[39.40]; Baily (1990) posits that in worldwide procurement, the time of procurement activities is
challenging to forecast, particularly concerning discussions, approvals, and transportation, with
extended procurement cycles for electromechanical equipment. This results in considerable
uncertainty regarding delivery timelines, and the communication and approval of drawings and data
among suppliers, designers, and owners may further impede procurement advancement. The
technical specifications of significant electromechanical equipment may be interconnected with
components from various suppliers; the overlap among procurement, design, and construction
processes heightens the risk of cost overruns and schedule delays due to inadequate information and
frequent modifications.

Numerous researchers have suggested strategies to enhance procurement performance in
projects, such as concurrent engineering [42,43], lean construction [44], partnerships [45,46], and
logistics and supply chain management [47-49]. Williams (1995) advocates for the selection of
familiar and dependable suppliers to streamline procurement processes and reduce procurement
cycles; Love et al. (1998) contend that downstream participants in procurement should engage in
upstream activities to actively mitigate issues such as rework and redundant design. They promote
collaboration from the project’s inception to mitigate and diminish tensions thereafter; Mohamed
(1996) advocates for the reorganization of procurement procedures and project information flows,
the elimination or reduction of duplicate processes, and the utilization of information technology to
enhance the storage, retrieval, and processing of information; Bresnen (2000) advocates for
dismantling barriers between organizations and project functions to enhance communication,
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coordination, and collaboration; An Zhiyu et al. (2014) developed incentive contracts predicated on
transfer payments and production costs for the strategic procurement of materials in large
engineering projects, with the objective of accurately reflecting suppliers’ true cost information and
promoting enhanced effort in production and manufacturing. Biet al. (2011) introduced a
procurement risk assessment model, which, through empirical research, demonstrated its capacity to
achieve a more efficient and precise evaluation of procurement risks in EPC projects, thereby
providing a foundation for the implementation of procurement risk management strategies. Yeo et
al. (2002) contend that partnerships can mitigate issues such as fragmented processes, lack of
integration, and adversarial relationships, advocating for the management of uncertainties in
procurement through supply chain integration.

2.2. Theory of Supply Chain Integration

The initial studies on supply chain management (SCM) originate from Kraljic (1983) and Shapiro
(1984), who authored significant articles on SCM and logistics in the Harvard Business Review. Since
that time, the notion of Supply Chain Management (SCM) has swiftly progressed, resulting in a
plethora of definitions in the literature [51.52].

Copacino et al. (1997) characterize Supply Chain Management (SCM) as the administration of
the movement of resources and goods from suppliers to customers, highlighting the interrelation of
business processes. The Supply Chain Council (1997) defines Supply Chain Management (SCM) as
the processes involved in the production and delivery of the final product, including the entire range
from the original supplier to the end consumer, emphasizing its cross-functional and cross-enterprise
nature [53].

Cooper et al. (1997) characterize Supply Chain Management (SCM) as the amalgamation of
business processes from the end user to the primary suppliers, emphasizing the management of both
upstream and downstream relationships to provide value at reduced costs. Handfield et al. (2002)
define supply chain management (SCM) as the amalgamation of activities and information flows
from raw materials to the end user, highlighting the need of relationship management to attain
competitive advantage [54].

Mentzer et al. (2001) characterize the supply chain as a sequence of organizations engaged in the
movement of products, services, capital, and information, differentiating among direct, extended,
and ultimate supply chains. The Japanese Journal of Business Administration highlights supply chain
management (SCM) as a cohesive process that transcends corporate boundaries to optimize resources
and eradicate waste [55].

These definitions jointly emphasize three critical aspects: 1) the necessity for comprehensive
integration of supply chain activities; 2) the significance of managing product, service, and
information flows across enterprises; and 3) integration as the most effective strategy for attaining
supply chain efficiency.

Since the 1980s, supply chain integration has been acknowledged as fundamental to supply
chain management and a crucial determinant of performance and competitive advantage. Widely
recognized concepts of supply chain integration emphasize both internal and external collaboration
[57.58]. Internal integration pertains to collaboration across divisions, whereas external integration
concerns the exchange of information between companies.

Supply chain integration refers to the extent of collaboration between an organization and its
stakeholders, as well as the management of internal and external processes, to facilitate the efficient
movement of products, services, information, and decisions, thereby providing value to customers at
reduced costs and increased speed [59,60].

In summary, supply chain integration involves fostering cooperation and trust, improving
communication, and leveraging technology to accelerate information flow, ultimately enhancing
supply chain efficiency.

2.3. The Benefits of Supply Chain Integration
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Supply chain integration is frequently perceived as a collaborative competitive advantage,
signifying the strategic superiority achieved through supply chain collaboration that surpasses that
of market rivals. These advantages are linked to synergies derived from collaborative behaviors,
which individual organizations cannot attain alone [62]. Jap (1999) posits that integration can amplify
these benefits, yielding superior returns for all stakeholders involved [63]. Integration yields value
through cost reductions from best practice dissemination, enhanced collaborative capacities, superior
decision-making, increased profitability via resource synergies, and innovation fostered by the
interchange of ideas. While company synergies may not yield immediate gains, they might offer
enduring strategic advantages. Cao et al. (2011) delineate five principal advantages of supply chain
integration: process efficiency, flexibility, synergy, quality, and innovation [64].

Supply chain integration enables companies to get performance improvements that surpass the
whole expenditure, which is why several leading models in supply chain management prioritize it.
Recent research examining the link between integration and performance have produced
contradictory outcomes owing to varying assumptions regarding the components of integration
[65,66]. One research identified little advantages in concentrating on the content of integration, whilst
another revealed more substantial benefits by prioritizing the stakeholders engaged in integration
[67]. Much research predominantly concentrates on certain elements of integration, such as customer
or supplier integration, rather than the overarching notion, resulting in conflicting conclusions [67—-
69]. Consequently, a more thorough understanding of supply chain integration is necessary to
examine its benefits in a more rigorous and dependable manner.

2.4. The Imperative of Supply Chain Integration in Procurement Management for International EPC
Projects

Supply chain integration in construction is predominantly theoretical, since general contractors
possess little actual experience. He Bosen (2007) delineates strategies for effective supply chain
management, including long-term partnerships [70], supplier reduction [71], information sharing
[72], and trust-based collaboration [73], all underscoring the need of cooperation and communication
[74].

Manufacturing technologies for supply chain management are intricate and designed for stable
supply chains; however, their applicability in construction, which depends on transient, project-
based supply chains, is ambiguous [75]. Construction supply chain management must exhibit
flexibility to accommodate evolving project requirements.

Construction professionals routinely make supply chain choices; nevertheless, the management
of extensive data and coordination among many stakeholders continues to provide challenges [76.77].
Innovation is crucial for enhancing procurement management and managing many stakeholders
[78,79].

For international EPC projects, supply chain integration is crucial for leveraging resources and
improving procurement efficiency [80,81]. Research into supply chain integration can help identify
bottlenecks, enhance management capabilities, and improve project outcomes.

2.5. Theory of Stakeholder Management

The Project Management Institute (PMI, 2004) characterizes stakeholder management as the
methodical identification, analysis, and strategizing of actions to engage and influence stakeholders.
Contemporary research in the construction sector primarily concentrates on three domains: essential
components of stakeholder management, stakeholder management procedures and methodologies,
and stakeholder relationship management.

(1) Essential Components of Stakeholder Management

Jergeas et al. (2000) determined that “communication, shared objectives, and project priorities”
are essential for enhancing stakeholder management [82]. Olander et al. (2005) proposed five essential
components: stakeholder requirements analysis, transparent communication, solution assessment,
project organization, and media relations [83]. Yang et al. (2009) underscored social responsibility,
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prompt communication, and information contribution. In 2011, Yang et al. identified 15 essential
characteristics from the standpoint of construction practitioners, including regular contact with
stakeholders [84].

(2) Processes and Methods for Stakeholder Management

Karlsen (2002) delineated the stakeholder management process: identifying stakeholders,
understanding their attributes, facilitating communication, and formulating solutions [85]. Walker et
al. (2008) categorized the process into stages: identification, prioritization, visualization, involvement,
and communication monitoring [86]. Young (2013) delineated three stages: stakeholder identification,
information gathering, and impact assessment. Nonetheless, a cohesive process model is absent.
Chinyio et al. (2008) examined stakeholder engagement techniques in UK construction, whereas Reed
(2009) addressed stakeholder analysis in natural resource management. Stakeholder management
techniques are varied and insufficient [87,88].

3. Methods

3.1. Analysis of Inter-Organizational Stakeholder Relationships Utilizing Social Network Analysis

The survey data on stakeholder cooperation was analyzed using social network analysis to
examine the collaborative linkages between the general contractor and stakeholders. The nodes
labeled 1-117 signify the 117 participants in the survey research. The red nodes represent different
stakeholders, with the size of each node indicating its betweenness centrality and degree of influence,
the spatial arrangement reflecting their relative importance, and the distance between nodes denoting
their similarity. The survey data on inter-organizational links was evaluated using social network
analysis to examine the network relationships between the general contractor and stakeholder
organizations, resulting in the stakeholder inter-organizational relationship network illustrated in
Figure 3.
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The network diagram has been streamlined for improved clarity. Figure 4 illustrates the
distribution of inter-organizational relationships among stakeholders in the reduced form.

. Inter-organizational connection with Chinese contractors in the same overseas market

. Inter-organizational connection with domestic main material suppliers

. Inter-organizational connection with the construction party

. Inter-organizational connection with group headquarters

. Inter-organizational connection with the designer

. Inter-organizational connection with the owner

Inter-organizational connection with consulting engineer
. .Inter—u. i ion with foreign and material suppliers

. Inter-organizational connection with logistic service provider

.Inter—orgamzanona\ connection with foreign main material suppliers

.Iﬂter-m i ion with domestic and material suppliers

. Inter-or with ion service supplier

. Inter-organizational connection with foreign customs authorities

. Inter-organizational connection with domestic customs

Figure 4. An extended social network diagram showing the inter-organizational connections between

stakeholders.

The ranking of intermediary centrality among the inter-organizational links of the stakeholders
is shown in Table 1.

Table 1. Stakeholders’ intermediate centrality score for inter-organizational relationships.

Stakeholder Intermediate centrality Ranking
Inter-organizational connection with the construction party 623.777 1
Inter-organizational connection with installation service supplier 616.684 2
Inter-organizational connection with logistic service provider 579.404 3
Inter-organizational connection with the owner 565.026 4
Inter-organizational connection with domestic equipment and material 553.198 5
suppliers
Inter-organizational connection with consulting engineer 551.606 6
Inter-organizational connection with group headquarters 512.523 7
Inter-organizational connection with domestic customs 502.360 8
Inter-organizational connection with foreign main material suppliers 487.756 9
Inter-organizational connection with domestic main material suppliers 449.98 10
Inter-organizational connection with the designer 421.677 11
Inter-organizational connection w1tb foreign equipment and material 411.496 12
suppliers
Inter-organizational connection with Chinese contractors in the same
° overseas market 396.808 13
Inter-organizational connection with foreign customs authorities 393.705 14
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The aforementioned data indicate that the general contractor sustains strong inter-
organizational relationships with all stakeholders. The intermediary centrality scores of stakeholders
in inter-organizational links (Table 1) reveal that the construction party has the highest score,
represented by the largest node, indicating that its inter-organizational connections have the most
substantial impact on the overall procurement process. The foundational structure of the building
project must adhere to the requirements and designs of the mechanical and electrical systems, and
the construction process requires the general contractor to supply various materials and resources
that meet the construction standards. Therefore, collaboration and communication with the
construction team throughout all aspects of the procurement process are essential to ensure the
smooth implementation of interconnected procurement and construction activities.

The distribution of inter-organizational ties among stakeholders (Figure 4) indicates that both
domestic and foreign equipment suppliers, as well as the design party, occupy relatively important
positions, highlighting the significance of their inter-organizational links in the procurement process.
The quality and production schedule of significant mechanical and electrical equipment are essential
factors affecting the project’s timely and planned execution. Establishing strong inter-organizational
relationships with local and international equipment suppliers enables real-time monitoring of
production status, hence maintaining the quality and progress of critical mechanical and electrical
equipment. Furthermore, procurement involves executing the design intent, requiring excellent
communication with the design team to guarantee accurate execution of the design. The general
contractor must convey the owner’s procurement needs and viewpoints to the design team; hence,
establishing an efficient communication channel between the owner and the design team is crucial
for the project’s flawless execution.

Furthermore, as seen in Figures 4, the inter-organizational relationships between the general
contractor and the group headquarters/domestic equipment suppliers, together with the construction
party/domestic primary material suppliers, exhibit notable similarity. This suggests that individuals
tasked with sustaining relationships with diverse stakeholders exhibit a considerable degree of
resemblance. This discovery may assist the general contractor in refining the internal organizational
framework and personnel distribution to improve the efficiency of organizational structures and
business operations.

The network formed via collaboration and inter-organizational relationships with procurement
stakeholders is the general contractor’s social capital. This social capital, founded on trust and
communication within partnerships, allows the general contractor to enhance resource utilization
from the social network, thereby reducing formal transaction costs linked to contractual relationships
and informal transaction costs arising from trust-based interactions in complex procurement
processes. The results of the social network analysis illustrate the importance of social capital among
various players in the international EPC project procurement process. By leveraging these insights,
the general contractor may effectively utilize the social capital developed via network contacts, hence
improving procurement efforts and maximizing overall project execution.

3.2. Case Studies

Three exemplary case studies of international EPC projects have been selected for further
examination based on the previously indicated data analysis. The inquiry aims to identify the
principal challenges encountered in procurement and to outline the procurement management
strategies employed by general contractors.

3.2.1. The EPC Project for the Thai Binh Phase II Boiler Island in Vietnam

1) An overview of the project
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Figure 5. The Vietnam Thai Binh Phase II project.

The Vietnam Thai Binh Phase II project comprises two 600MW subcritical coal-fired power
stations located around 20 km southeast of Thai Binh city in Thai Binh province. The Vietnam Oil
and Gas Group (PVN) funds the effort. Upon the contract’s activation, Unit 1 is anticipated to be
commissioned in 39 months, while Unit 2 is expected to be commissioned in 45 months. The project’s
general contractor is undertaking its inaugural substantial EPC (Engineering, Procurement, and
Construction) project. Upon completion, it will significantly mitigate the power deficit in the Thai
Binh region of Vietnam.

(2) The principal challenges in procurement management

In Vietnam, the types of projects encounter the following principal procurement challenges:

A Procurement management is essential in EPC projects. Unlike traditional construction
projects, EPC projects need the general contractor to acquire mechanical and electrical equipment
and supplies, as well as to coordinate all aspects of the construction process. Expertise in managing
EPC projects is essential for the effective execution of the project. Nevertheless, Project A signifies the
inaugural large-scale EPC undertaking by the general contractor, which possesses insufficient
experience in project management.

A Design management is essential for acquiring permanent electromechanical equipment.
Designers must participate in the thorough procurement process for permanent electrical and
mechanical equipment in EPC projects, which includes preparing the procurement schedule per the
owner’s contract requirements, developing bidding documents, prequalifying suppliers, conducting
procurement bidding, selecting suppliers, executing contracts, overseeing production, inspecting
equipment, managing installation and delivery, and accepting completion and formal operation. To
ensure the project’s success, the general contractor must improve the designer’s oversight.

A Validation of supplier information is essential. Certain suppliers provide insufficient
information, and the filing process is lengthy. Owing to language and professional limitations, the
general contractor solely transmits the suppliers’ technical documents to the owners. The technical
requirements of mechanical and electrical equipment are often assessed by owners and consulting
engineers, leading to inefficient document approval processes.

A Domestic and foreign norms are distinct from each other. International projects often
adhere to European or American standards, and the general contractor frequently choose domestic
large-scale suppliers with existing cooperative connections when picking vendors. If domestic
suppliers do not meet the contract specifications and the owner rejects the provided goods, it will
significantly affect the contractor’s progress and costs.
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A Procurement of essential resources from other countries. The general contractor can get
cement, lumber, reinforcement, admixtures, fly ash, and other essential materials from the local
market. When sourcing materials from an overseas country, the general contractor must adeptly
oversee the procurement process, emphasizing disparities in material standards and associated
issues.

(3) A plan for procurement administration

The particular procurement management techniques for the various types of projects are as
follows:

A Develop a comprehensive procurement process management system and ensure its strict
execution. The procurement of permanent mechanical and electrical equipment for the project is
administered by the international business section of the general contractor, supervised by the group
headquarters. Enforce the procurement management process and system rigorously, guaranteeing
thorough dynamic oversight of the EPC general contract, procurement schedule formulation,
technical document preparation, bidding, supplier selection, contract execution, production
supervision, logistics and transportation, warehouse management, acceptance, installation, delivery,
and operation.

A Stakeholder management must be prioritized. The designer is tasked for delineating the
technical standards in the contract, ensuring that the technical specifications for equipment
procurement comply with the primary contract’s stipulations. The supervision and control of design
drawings must be prioritized to prevent delays in the submission and approval of mechanical and
electrical equipment design drawings, which might affect the procurement process. To ensure
equipment acceptance, the principal contract for permanent equipment technology and standards
must require that mechanical and electrical equipment suppliers comprehensively comprehend and
comply with the provisions of the main contract for equipment standards.

A An effective method for interface management An effective interface management
process and system is established through communication channels and information distribution
methods including stakeholders, such as owners, designers, and suppliers. This system specifies the
responsibilities of each party and facilitates the efficient integration between the owner and supplier.
By establishing an efficient interface management system with the owner’s personnel, the owner will
be able to participate in factory acceptance testing (FAT) and pre-approve technical documents. The
assembly of mutually agreed technical documents would streamline the approval procedure, hence
minimizing disputes during implementation and favorably impacting the equipment manufacture
timeline.

A Effective administration of information transfer. The general contractor has established a
specialized working group to ensure real-time control of the whole procurement process, focusing
on the full design and procurement of mechanical and electrical equipment while immediately
monitoring the procurement activities. Submit weekly procurement reports to corporate
headquarters about the status of equipment bids and data approvals. Prompt communication among
stakeholders and the seamless flow of information throughout the procurement supply chain
improve information flow management, allowing the general contractor to make accurate and
effective decisions.

A Developing a prudent purchasing plan requires thorough assessment of several factors.
Formulate a procurement strategy for primary construction materials proactively, conduct an
economic analysis of material acquisition costs, price volatility, supply dynamics, and price
determinants, and undertake a technical evaluation of the performance and standards of materials
obtained from foreign suppliers to create a logical purchasing plan and continuously enhance it based
on prevailing conditions. To reduce procurement expenses, it is crucial to ensure the quality and
quantity of materials meet construction criteria.

A To achieve success in the international market, establish a partnership with Chinese
contractors. Collaboration with Chinese contractors in the international market facilitates knowledge
transfer and mutual assistance. It may be necessary to enlist the assistance of a Chinese contractor
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within the same market if there is a shortage of steel bars during concrete pouring. To comply with
the construction schedule, the contractor provides substantial support and delivers steel bars at local
prices for this project.

A Enhance expertise in warehouse management and the distribution of mechanical and
electrical equipment. The existence of equipment issues and the lack of accessories are the principal
obstacles affecting the installation and commissioning process; thus, identifying absent non-standard
components will significantly influence the building schedule. An excellent emergency response has
been instituted by the general contractor for cases of missing components, with the supplier’s
customer service staff arranged to do on-site inspections prior to delivery, and the manufacturer
promptly alerted to rectify the issue.

3.2.2. A Fijian Renewable Energy Project

(1) An overview of the project

Figure 6. A renewable energy project in Fiji B.

The Fiji Renewable Energy project is located northwest of Fiji’s main island and comprises a
high-voltage transmission line, a power plant structure, a switching station, a barrage, and a water
transport system. The Fiji National Electricity Authority possesses a comprehensive EPC contract for
this project. The construction duration is 1072 days, with a total contract value of around 125 million
US dollars. The project faces several hurdles, including Fiji's South Pacific location, excessive rainfall,
and adverse construction circumstances. Fiji is considered a high-risk market by the industry; its local
regulations and technical specifications are akin to those of Australia and New Zealand, while the
contract terms are stringent and the implementation standards are elevated.

(2) Critical challenges in procurement management

The subsequent critical procurement challenges pertain to Fiji B renewable energy initiatives:

A There is a deficiency of materials in the local market. The small geographical area and
emerging industry in Fiji create a restricted local material market, resulting in a shortage of
construction supplies. Some materials are not accessible for local acquisition, or their costs are three
to four times higher than those in the domestic market. Fiji’s ideal vacation system yields a greater
frequency of holidays, resulting in prolonged delivery delays from local vendors.

A There are differences in design principles and criteria. Due to historical considerations
concerning Fiji, Australia, and New Zealand, the project generally conforms to the Australian New
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Zealand standard, with technological equipment requirements mostly derived from this standard.
Furthermore, local vendors are either unfamiliar with the standard or have never seen it, leading to
a restricted understanding of its specific needs.

A Electrical and mechanical devices must comply with stringent quality standards. The
proprietor contends that welding and anti-corrosion treatment of pressure equipment are essential,
and that the welding must be executed by ASME-certified welders. Fiji, being an island nation,
possesses heightened salinity in its air and water, requiring rigorous anti-corrosion measures that
most local manufacturers either lack expertise in or fail to focus sufficiently.

(3) A technique for managing procurement

The procurement management of renewable energy projects in Fiji employs the following
strategies:

A An effective system for quality management is necessary. To ensure effective oversight of
the whole process, including bid invites, bid evaluations, contract negotiations, equipment
manufacture, inspections, and factory acceptance, it is prudent to enlist a competent equipment
manufacturing supervision firm. Furthermore, sustaining regular connection with the supervisory
firm will enable real-time oversight of production advancement and equipment condition.
Incorporate rigorous quality standards into communications with designers and suppliers,
emphasizing material selection, welding procedures, and corrosion protection specifications, while
reinforcing the project’s high quality benchmarks; in accordance with the contract, engage a
consultant to conduct the factory acceptance, and proceed with packing and shipping following
acceptance approval.

A Procurement of domestic materials. Develop a proactive procurement plan that
corresponds with the schedule of design drawings. The 316L stainless steel pipe employed in the
project’s oil, gas, and water pipelines was previously manufactured according to the design
specifications. The general contractor swiftly formulated a procurement plan, obtaining supplies
locally, which resulted in a cost that was fifty percent cheaper than the local pricing for this steel
component. Moreover, consumable supplies are sourced domestically wherever possible, hence
promoting construction projects and reducing procurement costs. Due to the high cost of procuring
explosives and associated materials locally, such as those employed in construction. To address this
issue, the general contractor, referencing the omission of this item in the contract and the production
of third-country products in China, agreed to source explosives from China following extensive
discussions with the owner and consulting engineers, thereby assuming a proactive role in the
construction process.

A Contractual risk transfer transpires when the acquisition of permanent home equipment.
The bidding and contract documentation for the permanent equipment includes relevant portions of
the EPC contract as appendices to the technical component, intended to transfer the risks related to
the permanent electromechanical equipment. The objective is to translate the entire set of contracts
into Chinese and identify the risk factors associated with the equipment, so improving the
understanding of the EPC contract provisions by procurement staff and suppliers.

A Acquiring goods and equipment locally might significantly impact the timeframe or fail
to meet domestic procurement rules. The lack of intermittent materials, such as pipe joints, bolts,
paint, and other flammable and explosive items that are difficult to transport, along with fire
extinguishers, hydrants, and other domestic products with particular specifications, does not meet
the fire safety standards for goods, fire systems, and water supplies. The domestic procurement of
drainage pipes and associated materials does not meet the progress criteria.

A Third Country Procurement: Employing the third country procurement technique is
crucial for the efficient implementation of the project concerning equipment and materials that are
difficult to get in the domestic or Fijian market. The contract stipulates that Belray brand oil must be
employed for hydraulic hoists, governors, and other hydraulic components, with the general
contractor sourcing the oil directly from Belray’s headquarters in the United States.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202512.2398.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 December 2025 d0i:10.20944/preprints202512.2398.v1

14 of 22

3.2.3. Zambian Energy Transmission and Transformation Project

(1) An overview of the project

Figure 7. Project for the transmission and transformation of electricity in Zambia C.

Two switch station upgrades and a 129.2 km single-loop double-split 330KV transmission line
are part of Project Zambia C. The project is an EPC general contract controlled by the Zambia National
Power Company. The contract stipulates a duration of 18 months. This is the inaugural overseas
transmission project executed by the general contractor, encountering multiple hurdles, such as a 65
km mountainous segment, 18 km of swamps, and traversing hills, mountains, rivers, marshes, as well
as roads, railways, and high-voltage lines.

(2) The principal challenges in procurement management

Several critical procurement challenges are linked to the Zambia transmission and
transformation line project:

A Geographical restrictions: Because Zambia is a landlocked country in central Africa, a lot
of its imports and exports are transshipped through the ports of Beira, Mozambique, Durban, South
Africa, and Dar es Salaam, Tanzania.

A Transportation of materials for specialized use. The equipment for the C project is
procured from China, a considerable distance away, and metal components, such as tower materials,
are susceptible to corrosion during maritime shipping.

A Building under adverse situations. Due to the terrain constraints of the project,
transporting equipment and materials to the construction site is exceedingly challenging.

3) A plan for procurement administration

The procurement management strategies for the Zambia transmission and transformation line
project are as follows:

. A perfect logistics management system is needed. To facilitate the effective movement of
equipment and supplies to the project site, it is essential to develop specific transportation
management strategies. In this project, all cables and tower materials are procured domestically and
carefully packaged into containers before to shipping. This is a deliberate measure to safeguard the
materials from any damage or corrosion during transit and to ensure their arrival at the building site
in optimal condition.

Approximately 150 containers are utilized for transporting the tower materials. This form of
containerized shipping is preferred over bulk bundling utilized by some organizations because of its
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enhanced protection for the products. Bulk bundling, while often cost-effective, can lead to significant
losses due to environmental exposure, mistreatment, or other risks associated with unsecured
transportation.

Additionally, the containers may serve as provisional storage units at the project location,
offering protection from environmental factors and unauthorized access until the materials are
needed for construction. This dual feature is particularly beneficial in remote or undeveloped areas
where safe storage facilities may be limited.

The use of containerized shipping for the tower materials in this project indicates a strategic
approach to transportation management. It underscores the imperative of protecting high-value
goods during transportation and aligns with the goal of ensuring timely and efficient delivery, which
is essential for maintaining the project schedule and minimizing losses.

J Establishing a robust working partnership and managing the interface with foreign
customs authorities are crucial.

The general contractor of Project C has implemented a strategy of consistent contact and
communication to foster a positive relationship with the Zambian customs officers. This ongoing
dialogue is crucial for staying informed about changes in customs legislation and for obtaining
information on tax exemption processes. The project possesses tax-exempt status; nevertheless, this
benefit relies on the timely approval of tax exemptions, which is closely linked to the project owner’s
ability to provide initial funds.

The lack of initial funding from the project owner was an obstacle throughout the project’s initial
phase. The financial deficit hindered the prompt approval of the tax exemption, resulting in a
potential tax liability that may exceed the project’s designated expenditures. Despite this obstacle,
the general contractor maintained diligent communication and effective interface management with
the Zambian customs department.

The general contractor’s adept management of the problem underscores the need of proactive
stakeholder engagement, especially while traversing bureaucratic processes in a foreign country.
Through maintaining clear communication and using their understanding of local customs processes,
the general contractor effectively reduced risks and secured a successful project conclusion.

. Cultivate a collaborative partnership with the logistics service provider.

Under extraordinary circumstances, logistical difficulties may occur due to constraints related
to equipment size and the specifics of the construction site. Establishing a collaborative alliance with
logistics service providers is crucial for overcoming these logistical obstacles. This project includes a
building site where the wide river requires the installation of a tower on a central island in the water.
However, the challenge arises from the absence of significant vessels capable of navigating the river
for the transportation of essential equipment and supplies, complicating the logistics considerably.

To address this difficulty, the general contractor resourcefully employed tower poles as makeshift
lifting and hoisting devices, demonstrating adaptability and inventiveness. A partnership with
Autoworld UK yielded a solution for providing suitable vessels capable of navigating the river’s
conditions and carrying significant cargoes. This partnership was crucial for transporting the large
and heavy tower components to the main island, where the trans-river tower was to be erected.

In addition to securing the boats, the general contractor coordinated the construction of temporary
piers on both banks of the river. These piers served as vital infrastructure, enabling the safe loading
and unloading of materials and offering robust platforms for assembly and lifting operations. The
erection of these provisional structures required careful design and execution to ensure their capacity
to support the weight and dimensions of the equipment while withstanding the river’s current and
diverse environmental conditions.

The general contractor’s proactive approach and effective partnership with Autoworld UK highlight
the importance of strategic problem-solving in project management. The team adeptly resolved the
logistical challenges of the river crossing by utilizing the expertise of specialized logistics suppliers
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and unconventional methods. This ensured that the project adhered to the deadline and that the
trans-river tower installation was conducted without compromising safety or quality.

4. Discussion

This report offers significant insights into the procurement management challenges encountered
by Chinese contractors in international EPC projects, especially with the Belt and Road Initiative (BRI).
The research identifies many crucial areas where procurement inefficiencies, including
communication delays, material shortages, and logistical obstacles, can severely impede project
performance. Nonetheless, it illustrates how measures such as supply chain integration and
stakeholder collaboration may alleviate these challenges and enhance procurement performance [89].

This study highlights the significance of supply chain integration in improving procurement
efficiency. By consolidating procurement procedures over the whole project life cycle, Chinese
contractors may mitigate delays, guarantee material availability, and diminish the risk of cost
overruns. This corresponds with prior research that emphasizes the significance of supply chain
integration in building projects. This study’s findings further demonstrate that in international EPC
projects, where stakeholders encompass various countries and cultures, supply chain integration
transcends logistics to include the alignment of communication, decision-making, and resource
allocation processes. The effective integration of these procedures proved essential for maximizing
procurement results and minimizing inefficiencies [1].

Collaboration among stakeholders emerges as a significant issue in the study. Efficient
collaboration and communication among contractors, suppliers, subcontractors, and designers were
identified as essential for facilitating seamless procurement and project execution. This underscores
that procurement is not a solitary endeavor but a collaborative process involving several stakeholders
whose activities are interconnected. Social network analysis (SNA) shown that robust, coordinated
networks among stakeholders enhance resource allocation, expedite problem-solving, and mitigate
procurement risks. This discovery underscores the necessity for Chinese contractors to cultivate
robust, enduring relationships with overseas suppliers and subcontractors, a strategy that may be
especially advantageous in projects characterized by intricate supply chains and varied stakeholders.

This study’s application of social network analysis (SNA) provides a unique contribution to
procurement research. SNA offered a distinctive viewpoint on the influence of inter-organizational
connections on procurement management in EPC projects. The results indicate that the prominence
and robustness of linkages within the project network significantly affect procurement efficiency.
Central stakeholders in the network, including primary suppliers or subcontractors, can enhance
collaboration and expedite decision-making, hence minimizing delays and expenses. This
underscores the necessity of meticulously maintaining stakeholder networks to guarantee the
seamless flow of information and the prompt and precise execution of decisions. The function of
Social Network Analysis in identifying pivotal actors and enhancing interactions among stakeholders
warrants additional investigation, particularly in international and cross-cultural settings [2].

Furthermore, the survey indicates that procurement tactics, including just-in-time (JIT)
inventory management, supplier relationship management, and the utilization of digital
procurement platforms, are progressively being embraced by Chinese contractors to improve
procurement performance. These solutions, although well-established in supply chain management,
demonstrate notable efficacy in international EPC projects, where the control of supply chain risks is
critical. The utilization of digital platforms facilitates real-time communication, improves
transparency, and optimizes procurement procedures, hence reducing mistakes and delays [90].

The study highlights the competitive edge that supply chain integration and efficient
stakeholder collaboration afford Chinese contractors in the global EPC industry. By enhancing
procurement procedures and minimizing inefficiencies, Chinese contractors are more effectively
positioned to compete with global enterprises. This is especially significant with the Belt and Road
Initiative, where the growing number of multinational projects offers both benefits and constraints.
The capacity to oversee intricate supply chains, alleviate procurement risks, and cultivate robust
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stakeholder relationships provides Chinese contractors a significant advantage in effectively
obtaining and implementing overseas contracts.

This study underscores the essential importance of supply chain integration, stakeholder
participation, and social network analysis in addressing procurement difficulties and enhancing
project results in multinational EPC projects. The findings expand comprehension of how Chinese
contractors may adeptly maneuver the intricacies of global procurement and improve their
competitive stance in the international EPC market. Future study may investigate the influence of
cultural variances on procurement methodologies, the function of technology in improving
stakeholder participation, and the enduring advantages of strategic supplier partnerships in
multinational initiatives [3].

5. Conclusions

This study offers significant insights into the procurement management challenges encountered
by Chinese contractors in international EPC projects under the Belt and Road Initiative (BRI),
emphasizing the need of supply chain integration and stakeholder participation. The results indicate
that efficient supply chain integration markedly enhances procurement efficiency, minimizes delays,
and decreases costs. Robust coordination among stakeholders—contractors, suppliers,
subcontractors, and designers—is essential for reducing procurement risks and ensuring effective
project execution. Furthermore, social network analysis (SNA) provides a distinctive viewpoint,
emphasizing the significance of inter-organizational interactions and the pivotal role of important
stakeholders in enhancing procurement results. Case studies demonstrate how tactics including just-
in-time inventory management, supplier relationship management, and digital procurement
platforms successfully mitigate supply chain risks and improve procurement performance in
multinational EPC projects [91].

This study possesses many drawbacks. The research relies on a limited number of case studies
from multinational EPC projects, which may not adequately reflect the variety of procurement
management approaches across all international EPC projects. Secondly, whereas social network
research offers significant insights into stakeholder connections, the influence of cultural disparities
on procurement processes and stakeholder collaboration remains little examined. Cultural
differences can significantly influence cross-border initiatives and impact the efficacy of supply chain
integration. Ultimately, although the study emphasizes the utilization of digital procurement
platforms and supply chain integration methodologies, their actual efficacy across various project
types and scales need more confirmation.

Subsequent investigations may examine various critical domains: 1) Increasing the sample size
to encompass a wider array of worldwide EPC projects across various locations and project kinds, to
improve the generalizability of the results; 2) Examining the influence of cultural variances on
procurement practices, especially in cross-cultural environments, to enhance comprehension of how
culture affects stakeholder collaboration and supply chain integration; 3) Assessing the efficacy of
digital procurement technologies across diverse project scales and complexities, to evaluate their
practical applications and challenges; and 4) Investigating the long-term sustainability of supplier
relationships in international projects, analyzing how strategic supplier partnerships impact long-
term procurement performance and risk management [92].

This study enhances the comprehension of procurement management in multinational EPC
projects, highlighting the essential significance of supply chain integration and stakeholder
participation. The results offer theoretical and practical insights for Chinese contractors aiming to
enhance procurement strategies and elevate project outcomes in the progressively globalized EPC
market. Subsequent study will enhance these findings and yield more complete strategies for
managing procurement in intricate international projects.
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