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Abstract 

The management of supply chains in Engineering, Procurement, and Construction (EPC) 

projects is critical for ensuring timely and efficient project delivery. This paper provides an 

overview of the EPC contracting model and explores the unique characteristics and significance 

of supply chain management within EPC projects. It examines the key challenges faced in 

managing supply chains in EPC projects, including complexity, uncertainty, delays in delivery, 

material shortages, and communication issues. Strategies to address these challenges are 

discussed, such as cross-functional collaboration, effective contract management, supplier 

selection and evaluation, and the implementation of technological innovations and digital 

solutions. 

Understanding the complexities of supply chain management in EPC projects is crucial for 

stakeholders involved in large-scale construction endeavors. By identifying challenges and 

implementing effective strategies, project managers can enhance efficiency, mitigate risks, and 

improve project outcomes. This research contributes to the body of knowledge in the field of 

project management and offers valuable insights for future research and practical applications in 

the construction industry. 
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1. Introduction 
In contemporary engineering contracting, the Engineering, 

Procurement, and Construction (EPC) mode stands out as a 

pivotal framework. EPC encapsulates the comprehensive 

management of projects from design to procurement and 

construction under a single contract signed between the 

contracting entity and the construction firm. This approach 

ensures holistic lifecycle management of projects, epitomizing 

the essence of EPC endeavors (Hao W et al., 2022). 

At its core, EPC contracting embodies a model where the 

contractor assumes the responsibility of managing all project 

processes in alignment with the client's requisites, ensuring 

seamless project delivery. This model finds its niche in 

projects characterized by limited construction periods, 

intricate technological requirements, and clients lacking 

construction expertise. Notably, EPC contracting has garnered 

substantial experience in industrial domains such as 

metallurgy, petrochemicals, pharmaceuticals, and nuclear 

energy (Li Yuehua et al., 2023). 

Within the realm of EPC projects, supply chain management 

assumes paramount importance due to distinctive 

characteristics and inherent significance: 

Firstly, EPC contracting serves as the linchpin of the entire 

supply chain, necessitating adept coordination and 

management by the contracting entity. With multiple 

stakeholders involved in project management, seamless 

communication becomes imperative. For instance, in the 

domain of metallurgical environmental construction 

contracting, effective communication among raw material 

suppliers, design departments, construction units, equipment 

management departments, and governmental bodies is 

essential. Thus, the contractor must navigate through intricate 

communication processes to ensure seamless coordination. 

Secondly, effective communication among various 

stakeholders within EPC projects is indispensable, as any 

lapses in communication can reverberate throughout the 

project's quality. The interconnectedness among stakeholders 

in EPC project management underscores the need for clear 

delineation of rights and responsibilities through agreements, 

thereby mitigating internal and external risks to the minimum 

possible extent. 
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Thirdly, supply chain management emerges as a pivotal 

strategy for cost reduction in EPC project management. Given 

that the contractor bears all expenses in EPC project 

management, strengthening supply chain management 

throughout the project lifecycle can minimize expenditure in 

various segments, optimizing resource allocation and 

significantly reducing project management costs. 

The importance of supply chain management in EPC projects 

is further underscored by several factors: 

EPC projects typically involve extensive procurement of 

materials and coordination with suppliers. Optimized supply 

chain management ensures timely delivery of materials, 

reduces construction waiting time, enhances project execution 

efficiency, and mitigates project delays. 

Efficient supply chain management reduces procurement costs 

and mitigates project costs and risks by minimizing inventory 

holdings and the risk of material shortages. Effective supply 

chain management strategies prevent material wastage and 

high transportation costs, ensuring projects adhere to 

budgetary and time constraints. 

Supply chain management plays a crucial role in ensuring mat

erial quality and compliance with project requirements. Select

ing reliable suppliers and establishing quality control mechani

sms reduce the use of substandard materials, enhancing projec

t quality and reliability. Additionally, effective supplier selecti

on and assessment foster long-term partnerships, facilitate inf

ormation sharing and collaboration, and enhance supply chain 

transparency and stability. 

Supply chain management aids in identifying and evaluating p

roject risks, enabling the formulation of appropriate risk mitig

ation strategies. Establishing flexible supply chain networks a

nd emergency material reserves allows projects to address pot

ential supply interruptions or unforeseen events, ensuring smo

oth project progress. 

Optimized supply chain management enhances the overall per

formance of EPC projects. Improvements in material delivery 

time, cost reduction, quality enhancement, and risk control en

hance project competitiveness and meet customer expectation

s. 

In light of the foregoing, this paper delves into the intricacies 

of supply chain management in EPC projects, analyzing its 

challenges and proposing effective strategies to navigate these 

challenges. Through comprehensive discourse and analysis of 

strategies, this paper aims to provide actionable insights and 

guidance for effective supply chain management in EPC 

project contexts, ensuring adept response to evolving market 

environments and challenges. 

2. Key Challenges in Supply Chain 

Management for EPC Turnkey 

Projects 
2.1 Complexity and uncertainty challenges 

2.1.1Multi-party involvement and project scale 

EPC general contracting projects involve multiple levels of 

supply chain networks, including suppliers, subcontractors, 

contractors, and so on. Communication and coordination 

between different participants face difficulties and 

information flow is impeded. At the same time, each 

participant pursues its own interests in the project, which may 

lead to tensions and increased difficulties in co-operation. In 

addition, multiple levels of decision-making are required in 

the project, such as supplier selection and material 

procurement, etc., and there may be conflicts and 

contradictions in the decision-making of different participants, 

leading to difficulties in decision-making and impeded 

progress of the project. 

2.1.2Cross-geographical and international operations 

Cross-geographical and international operations involve 

cooperation between suppliers, contractors, and owner parties 

from different regions and countries. Cultural differences can 

lead to communication barriers, different business practices, 

and management styles, requiring cross-cultural 

communication and coordination skills. Different regions and 

countries also have different laws, regulations, and 

compliance requirements. Supply chain management must 

comply with local laws and regulations, including 

procurement, transport, customs, and tax regulations, to 

ensure compliance and avoid potential legal risks. At the same 

time, cross-geographical and international supply chain 

management involves selecting and evaluating multiple 

suppliers. This may require consideration of factors such as 

supplier markets in different regions and countries, supplier 

reliability, quality control, and compliance capabilities. Cross-

geographical and international operations require dealing with 

complex logistics and transport issues. This includes 

challenges with international trade, customs procedures, 

logistics costs, shipment tracking, and transit times, and can 

also present difficulties with coordination across time zones. 

In addition, cross-geographical and international operations 

may face risks such as geopolitical risks, currency 

fluctuations, trade restrictions, and natural disasters. Supply 

chain management needs to consider and address these risks 

in order to safeguard the smooth running of projects (Guo 

Yannan et al., 2021). 

2.2 Delayed delivery and material shortage 

challenges 

2.2.1Material procurement and vendor management 

EPC general contracting projects usually require a large 

amount of material procurement involving multiple suppliers 

and a wide range of materials. Challenges include the accurate 

identification of procurement requirements, supplier selection, 

price negotiation, contract signing, and the coordinated 

management of material transport and warehousing. At the 

same time, in EPC turnkey projects, selecting the right 

suppliers is critical to the success of the project, and 

coordinating and cooperating with multiple suppliers is also a 

complex task. 

2.2.2Transport and logistics issues 

EPC projects usually involve large quantities of materials and 

equipment, which may need to be procured from different 
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suppliers and regions. Problems such as long transport times, 

traffic congestion, or breakdown of transport means may lead 

to delays in the delivery of materials and adversely affect the 

project schedule. Long distances, cross-country transport, or 

transport to remote areas can also lead to high transport costs. 

At the same time, additional costs during transport (e.g. 

customs duties, transport insurance, etc.) need to be 

reasonably controlled to ensure the financial viability of the 

project. 

In EPC turnkey projects, timely knowledge of the location and 

status of materials is critical to project management. However, 

due to the multiple links and participants involved in the 

supply chain, there may be poor information flow, untimely 

data sharing, and insufficient tracking capabilities, resulting in 

poor supply chain visibility. Materials may also suffer 

damage, wear and tear, or loss during transport and logistics. 

This can lead to additional costs and delays, requiring 

effective risk management and insurance measures to mitigate 

losses. 

For large EPC turnkey projects, planning and management of 

material deployment and temporary warehousing is necessary. 

If there is no reasonable warehousing and inventory 

management strategy to ensure the timely supply of materials, 

it will also result in unnecessary waste and additional 

transport costs. 

2.3 Information flow and communication challenges 

2.3.1Data sharing and information exchange 

EPC turnkey projects involve multiple suppliers, contractors, 

and subcontractors, and each participant may use different 

data management systems and formats, resulting in a diversity 

of data sources. This creates difficulties in collecting, 

integrating, and analyzing data. At the same time, different 

participants in the supply chain need to share data and 

information, but there are restrictions on information sharing 

and challenges in managing permissions. Data security and 

privacy issues between different organizations, as well as 

contractual constraints and commercial sensitivities may lead 

to difficulties in data sharing. 

Data accuracy and completeness are also critical in supply 

chain management. However, data may be inaccurate or 

missing due to human error, transmission problems, or poor 

information flow, which affects decision-making and 

performance evaluation in supply chain management. In 

addition, supply chain management involves information 

transfer and communication between multiple participants, 

including suppliers, contractors, design teams, and owner 

parties. Delayed, lost, or distorted information transfer can 

lead to misunderstandings, poor decision-making, or project 

delays. 

2.3.2Communication coordination and decision 

support systems 

An EPC turnkey project involves multiple participants, such 

as the owner, designers, suppliers, and contractors. These 

participants come from different organisations and 

backgrounds, and communication coordination may be 

affected by factors such as organisational cultural differences, 

language barriers, and poor communication channels. 

Effective communication coordination needs to ensure smooth 

information sharing and communication among the 

participants. However, information silos are easily formed due 

to dispersed data sources, inconsistent information, or limited 

means of communication (Changle et al., 2023). 

Supply chain management in EPC projects involves a large 

number of decisions, such as procurement of materials, 

selection of suppliers, and inventory control. The decision-

making environment becomes complex and challenging due 

to factors such as large project scale, high uncertainty, and 

diversity. Different systems and tools used in EPC projects 

(e.g., design software, procurement system, ERP system, etc.) 

may be incompatible or difficult to integrate with each other, 

limiting the effectiveness of information flow and data 

sharing, and there is a lack of customized decision support 

systems specifically designed for supply chain management in 

EPC projects, which may lead to a lack of standardization and 

automation of the decision-making process, increasing the 

complexity and subjectivity of decisions. The lack of a 

customized decision support system specifically for supply 

chain management in EPC general contracting projects may 

lead to a lack of standardization and automation of the 

decision-making process, increasing the complexity and 

subjectivity of decision-making. 

3. Response Strategies for Supply 

Chain Management in EPC General 

Contracting Projects 
3.1 Cross-functional collaboration and contract 

management strategies 

3.1.1Partner selection and relationship management 

Find a partner whose goals and values are compatible with the 

project to ensure that the partner's goals are aligned with the 

project's success; assess in detail the potential partner's 

capabilities and experience, including technical expertise, 

project management capabilities, quality control systems, etc.; 

consider the reliability and credibility of the partner, including 

performance evaluation of its past projects, customer 

feedback, etc.; give priority to partners with good supply 

chain management capabilities Preferred partners are those 

with good supply chain management capabilities to ensure 

timely delivery and reduce supply risks. 

Establish good communication channels and collaboration 

mechanisms to promote effective communication and 

information sharing among partners; establish regular partner 

evaluation mechanisms, including performance evaluation, 

partner satisfaction surveys, etc., in order to identify and solve 

potential problems in a timely manner; determine clear 

contract terms and division of responsibilities, and clarify the 

rights and responsibilities of all parties to reduce potential 

cooperation conflicts; and develop risk management plans 

with partners to deal with risks that may affect the supply 

chain, and develop contingency plans to ensure the smooth 

running of the project. Develop risk management plans with 

partners to address risks that may affect the supply chain, and 
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formulate contingency plans to ensure the smooth 

implementation of the project. 

3.1.2Contract management and risk sharing 

Before entering into a contract with a supplier, conduct a 

thorough compliance review to ensure that the supplier meets 

the relevant regulatory and contractual requirements. This 

includes assessing the supplier's credibility, qualifications, and 

past performance, among others. The terms and conditions in 

the contract should be clear and detailed, ensuring that all key 

aspects of the project are covered, such as delivery times, 

quality standards, payment terms, and change management. 

The contract should have sufficient enforceability and 

quantifiable indicators. Establish a contract performance 

monitoring mechanism to ensure that the supplier delivers the 

promised products or services on time and in accordance with 

the quality standards specified in the contract. Monitoring 

may include regular inspections, progress tracking, and 

quality assessment. In the course of project execution, change 

requirements may arise. Change management procedures 

should be clearly defined in the contract, including 

procedures, division of responsibilities, and costing of 

changes. Ensure that any changes are properly approved and 

documented, and agreed with the supplier. 

Prior to project initiation, a comprehensive risk assessment is 

conducted to identify risk factors that may affect the success 

of the project. Categories and quantify risks to better 

understand the potential impact and likelihood of each risk. 

Based on the results of the risk assessment, rationally allocate 

risks to relevant parties, including contractors, suppliers, and 

owners. This can be achieved by clarifying risk-sharing 

responsibilities and obligations in the contract to ensure that 

all parties are held appropriately accountable in the event of a 

risk event. 

3.2 Supplier selection and evaluation strategies 

3.2.1Indicators and methods for vendor evaluation 

Comprehensive strength assessment: assess the supplier's 

licenses, certifications, and qualification documents, such as 

ISO certification, safety production licenses, etc.; assess the 

supplier's financial statements, including balance sheets, 

income statements, and cash flow statements, to ensure its 

financial stability; and examine the supplier's historical 

performance and project experience, including successful 

cases of similar projects and customer evaluations. 

Assessment of supply capacity: assess the production capacity 

of suppliers, including the level of equipment, technology, 

and processes, to meet project requirements; examine the 

supply capacity and delivery lead time of suppliers to ensure 

that the required materials and equipment can be provided on 

time; and assess the inventory management capacity of 

suppliers to ensure that a reasonable level of inventory can be 

maintained during the project. 

Quality management assessment: Understand the supplier's 

quality control system, including inspection, testing, and 

validation processes, to ensure that the delivered products and 

services meet the requirements; examine the supplier's 

product defective rate and customer complaints to assess its 

quality performance. 

Cost-benefit assessment: Compare suppliers' quotations with 

market prices to assess their price competitiveness; and assess 

their impact on overall procurement costs, taking into account 

suppliers' prices, quality, and delivery capabilities. 

3.1.2. Vendor coordination and performance 

management 

Ensure good communication channels are in place with 

suppliers to allow for timely communication and resolution of 

issues. Regular supplier meetings are held to share project 

progress, requirements, and expectations, and to provide 

feedback and suggestions. Maintaining transparency in 

communication contributes to improved supplier coordination 

and performance management; 

Work with suppliers to identify and set key performance 

indicators to measure supplier performance. These metrics 

may include on-time delivery, quality levels, cost control, etc. 

Ensure that these metrics are clear, measurable, and shared 

with suppliers so that both parties have a clear understanding 

of expectations; 

Establish a mechanism to evaluate supplier performance and 

conduct regular supplier evaluations and audits. This can 

include on-site audits, quality inspections, supplier surveys, 

etc. Based on the results of the assessment, work with 

suppliers to develop improvement plans, jointly resolve 

existing problems, and continuously improve performance; 

Establish long-term partnership with suppliers and make 

continuous improvement. Through regular evaluation and 

communication, we jointly identify problems, resolve issues, 

and work together to develop improvement plans. 

Establishing a relationship of mutual trust and co-operation 

improves the effectiveness of supplier co-ordination and 

performance management. 

3.3 Technology innovation and digital solutions 

strategy 

 3.3.1 Digitalization and IoT Technology Applications 

Digital tools and systems are used to manage the procurement 

process, including supplier selection, enquiry, contract 

management, and payment. Through digital supply chain 

management systems, manual errors and processing time can 

be reduced and procurement efficiency can be improved, 

thereby standardizing processes and management, which is 

conducive to the efficiency of supply chain management. 

Intelligent management of warehouses and logistics can be 

realized by using IoT technology. advanced technologies such 

as RFID and QR codes can also track the location and status 

of materials and equipment, providing real-time inventory 

information and delivery status and reducing errors and 

delays. 

Through automation and IoT technologies, data from different 

segments can be automatically collected, integrated, and 

analyzed. This data can be used for supply chain visualization 

and monitoring, providing real-time project status and 

performance indicators to support decision-making and 
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process optimisation. The project team of an EPC turnkey 

project also establishes a collaborative and cooperative 

platform based on cloud computing and IoT technologies for 

real-time communication and information sharing among 

project participants. This improves communication efficiency, 

enhances collaborative working, and facilitates collaboration 

among all parties in the supply chain (Jing Wu et al., 2022). 

3.3.2. Data analysis and predictive modeling 

Before the project begins, data related to the supply chain first 

needs to be collected and organized. This includes supplier 

information, delivery times, quality metrics, cost data, etc. 

Specialized supply chain management software can be used to 

record and manage this data. 

Association analysis is a data mining technique used to 

discover association rules in data. In supply chain 

management, correlation analysis can be used to identify 

relationships between different suppliers, e.g. late deliveries 

from certain suppliers may be related to specific material 

shortages. This helps to predict potential problems and take 

action accordingly. 

Supply chain forecasting models can be built based on 

historical data and trend analysis. For example, time series 

analysis can be used to predict future demand for a particular 

material in order to procure and schedule deliveries in a 

timely manner. Other common forecasting models include 

regression analysis, neural networks, and decision trees. Also, 

through data analysis and forecasting models, inventory 

optimisation models can be created to determine optimal 

inventory levels and replenishment strategies. This helps to 

avoid over- or under-stocking issues and ensures timely 

availability of materials while minimizing inventory costs. 

 

4. Conclusion 
Supply chain management has a key role and importance in 

EPC turnkey projects. In this complex project environment, 

effective implementation of supply chain management can 

improve project execution efficiency, reduce costs and risks, 

and ultimately enhance project competitiveness and 

performance. By analyzing the challenges and strategies for 

supply chain management in EPC turnkey projects, this paper 

proposes several key points, including communication and 

coordination, contract management and supplier selection, as 

well as technological innovation and digital solutions. By 

highlighting these points and adopting corresponding response 

strategies, project performance, and successful delivery can be 

improved to meet the changing market demands and 

challenges. 
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