
International Journal Of Engineering Research And Development  

e- ISSN: 2278-067X, p-ISSN: 2278-800X, www.ijerd.com  

Volume 20, Issue 8 (August, 2024), PP. 317-324 

 

317 

Optimizing Supply Chains for Green Construction: Methods and 

Benefits 
 

Benfancy Kelechi Enobie 1, Azubuike Chukwudi Okwandu2, Sanni Ayinde 

Abdulwaheed 3, Obinna Iwuanyanwu 4 

1 Independent Researcher, Connecticut, USA 
2 Arkifill Resources Limited, Portharcourt, Rivers State Nigeria 

3 Construction Manager, Osun State, Nigeria 
4 Independent Researcher, Delta State,  Nigeria 

Corresponding author: benfancyenobie@gmail.com 

 

Abstract 

This review paper explores the intersection of green construction and supply chain optimization, highlighting the 

benefits and emerging trends within this field. The study begins by providing a comprehensive background on 

green construction, detailing its evolution, key principles, and the role of supply chain management. It then delves 

into techniques for optimizing supply chains, including sustainable procurement, lean construction, technology 

integration, and collaborative practices. The paper further examines the multifaceted benefits of optimized supply 

chains, encompassing environmental, economic, and social dimensions. Finally, the review identifies future trends 

such as advanced materials, digital tools, and policy recommendations for driving sustainable construction 

practices. The paper concludes by emphasizing the need for continuous innovation and strategic implementation 

to achieve sustainability goals and improve industry practices. 
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I. Introduction 

1.1.  Background 

In the face of mounting environmental challenges, the construction industry has increasingly turned its 

focus towards sustainable practices, giving rise to what is commonly referred to as green construction. Green 

construction, also known as sustainable building, involves using environmentally responsible and resource-

efficient processes throughout a building's life cycle, from site selection to design, construction, operation, 

maintenance, renovation, and deconstruction. This approach not only aims to reduce the overall impact on the 

environment but also seeks to enhance the health and well-being of occupants, thereby contributing to a 

sustainable future. 

The importance of green construction cannot be overstated. Buildings are significant consumers of 

resources and major contributors to greenhouse gas emissions. According to the United Nations Environment 

Programme, the construction and operation of buildings account for approximately 39% of global carbon dioxide 

emissions. The industry can play a pivotal role in mitigating climate change, conserving natural resources, and 

fostering a healthier living environment by adopting green construction practices. 

Central to the successful implementation of green construction is the optimization of supply chains. 

Supply chain optimization in this context refers to the strategic management of the flow of materials, information, 

and finances as they move from suppliers to manufacturers to wholesalers to retailers and finally to consumers. 

The goal is to enhance efficiency, reduce waste, and minimize the environmental impact at every stage of the 

supply chain. 

In green construction, supply chain optimization is particularly significant for several reasons. Firstly, it 

ensures the sourcing and use of sustainable materials, which is essential for meeting green building standards. 

Secondly, optimizing logistics and transportation reduces carbon emissions associated with the delivery of 

construction materials. Thirdly, effective waste management throughout the supply chain minimizes the 

ecological footprint of construction projects. By integrating sustainable practices into every facet of the supply 

chain, green construction can achieve its environmental objectives more effectively and economically (Wang, 

Ren, Zhang, & Liu, 2022; Xia, Li, & Yin, 2020). 
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1.2.  Research Objectives 

The primary purpose of this paper is to explore the methods and benefits of optimizing supply chains for 

green construction. The paper aims to provide a comprehensive understanding of how supply chain optimization 

can enhance the sustainability of construction projects and the advantages it offers to various stakeholders. The 

paper seeks to contribute to the broader discourse on sustainable development in the construction industry by 

examining the current practices, challenges, and innovations in this field. 

The key questions addressed in this paper include: What are the prevalent methods used to optimize 

supply chains in green construction? How do these methods contribute to the overall sustainability of construction 

projects? What are the tangible and intangible benefits of supply chain optimization for green construction from 

environmental, economic, and social perspectives? 

 

1.3.  Scope and Limitations 

This paper will cover various topics related to optimizing supply chains in green construction. It will 

begin with a review of existing literature to provide context and background. The paper will then delve into 

specific techniques for optimizing supply chains, such as sustainable procurement, lean construction, technology 

integration, and collaborative practices. Each technique will be examined in terms of its principles, 

implementation strategies, and potential impact on green construction projects. 

The benefits of optimized supply chains will be discussed across three primary dimensions: 

environmental, economic, and social. This will include an analysis of how supply chain optimization can reduce 

the carbon footprint of construction projects, generate cost savings, improve market competitiveness, and enhance 

community and worker well-being. While the paper aims to explore the topic thoroughly, it is important to 

acknowledge certain limitations. Firstly, the scope of the paper is broad, and as such, some aspects of supply chain 

optimization and green construction may not be covered in exhaustive detail. Secondly, the paper will primarily 

focus on theoretical and conceptual discussions, with limited reference to specific case studies or empirical data. 

This is due to the vast diversity of construction projects and contexts, which makes it challenging to generalize 

findings from individual cases. 

 

II. Literature Review 

2.1  Green Construction 

The concept of green construction has evolved significantly over the past few decades, driven by growing 

environmental concerns and advancements in sustainable technologies. Historically, construction practices have 

prioritized cost, efficiency, and structural integrity, often at the expense of environmental considerations. 

However, the environmental movement of the late 20th century sparked a shift towards more sustainable building 

practices. The emergence of green construction was marked by the development of building standards and 

certifications, such as Leadership in Energy and Environmental Design (LEED) and the Building Research 

Establishment Environmental Assessment Method (BREEAM), which provided frameworks for evaluating and 

promoting sustainable building practices (Adebayo, Paul, Jane Osareme, & Eyo-Udo, 2024; Bradu et al., 2023; 

Eyo-Udo, 2024). 

The key principles of green construction revolve around reducing the environmental impact of buildings 

throughout their life cycle. This includes using renewable energy sources, sustainable materials, efficient water 

management systems, and waste reduction techniques. Green buildings are designed to minimize energy 

consumption and greenhouse gas emissions, enhance indoor environmental quality, and promote biodiversity. 

Practices such as site selection to reduce urban sprawl, integrating renewable energy systems, and using recycled 

or low-impact building materials are central to green construction. These principles benefit the environment and 

lead to healthier and more comfortable living and working spaces for occupants (Ibiyemi & Olutimehin, 2024; 

Tan et al., 2021). 

 

2.2  Supply Chain Management in Construction 

Supply chain management (SCM) in the construction industry involves coordinating various activities 

and stakeholders to ensure the timely and cost-effective delivery of construction projects. Traditional supply 

chains in construction are often linear and fragmented, characterized by a series of sequential activities from raw 

material extraction to final construction. This traditional model can lead to inefficiencies, such as delays, cost 

overruns, and excessive waste, exacerbated by poor stakeholder communication and coordination (Wuni & Shen, 

2023). 

In contrast, optimized supply chains aim to streamline these processes through better integration and 

collaboration. Optimized supply chains leverage advanced technologies, such as Building Information Modeling 

(BIM) and Internet of Things (IoT) devices, to enhance visibility, coordination, and efficiency across all stages of 

the construction process. For example, BIM allows for detailed planning and simulation of construction projects, 

identifying potential issues before they arise and enabling more accurate material procurement. IoT devices can 

monitor equipment and material usage in real time, reducing waste and improving resource allocation. 



Optimizing Supply Chains for Green Construction: Methods and Benefits 

319 

Additionally, techniques such as lean construction focus on minimizing waste and maximizing value through 

continuous improvement and stakeholder collaboration (Papadonikolaki, 2020). Despite these advancements, 

several key challenges persist in the construction supply chain. These include the complexity and variability of 

construction projects, the fragmentation of the industry with multiple subcontractors and suppliers, and the 

inherent uncertainties related to weather, site conditions, and regulatory changes. Addressing these challenges 

requires a holistic approach to SCM that integrates sustainability considerations and leverages technological 

innovations (Brandín & Abrishami, 2024; Eyieyien, Adebayo, Ikevuje, & Anaba, 2024). 

 

2.3  Intersection of Green Construction and Supply Chain Optimization 

The intersection of green construction and supply chain optimization is a critical area of research, as 

optimizing supply chains can significantly enhance the sustainability of construction projects. Previous research 

has highlighted several benefits of integrating supply chain optimization with green construction practices. For 

instance, a study by Karlsson, Rootzén, and Johnsson (2020) found that optimizing logistics and material 

management in green construction projects can substantially reduce carbon emissions and energy consumption. 

Another study by Singh and Chan (2022) and Chin, Malik, Tat, Sulaiman, and Choon (2020) demonstrated that 

sustainable procurement practices, such as sourcing eco-friendly materials and selecting suppliers based on their 

environmental performance, can improve the overall sustainability of construction projects. 

Despite these findings, there are several gaps in the existing literature. One notable gap is the need for 

more empirical research on the long-term impacts of supply chain optimization on the sustainability of green 

construction projects (Chen & Chan, 2023). While many studies focus on the immediate benefits, such as cost 

savings and reduced environmental impact, there is limited research on the broader and longer-term implications 

for the construction industry and the environment. Additionally, there is a need for more research on the barriers 

to implementing supply chain optimization in green construction, particularly in different geographical and 

regulatory contexts. Understanding these barriers is crucial for developing effective strategies to promote adopting 

sustainable supply chain practices across the industry (Toromade, Soyombo, Kupa, & Ijomah, 2024). 

Furthermore, the role of emerging technologies in optimizing supply chains for green construction is an 

area that warrants further exploration. Technologies such as blockchain, artificial intelligence, and advanced data 

analytics can revolutionize supply chain management by enhancing transparency, improving decision-making, 

and enabling more efficient resource allocation. However, there is limited research on how these technologies can 

be effectively integrated into the construction supply chain to support green building practices (Ibiyemi & 

Olutimehin, 2024). 

 

III. Techniques for Optimizing Supply Chains in Green Construction 

3.1  Sustainable Procurement 

Sustainable procurement is a cornerstone of optimizing supply chains in green construction. It involves 

sourcing eco-friendly materials and evaluating suppliers based on their environmental performance. This approach 

ensures that the materials used in construction projects have minimal adverse impacts on the environment 

throughout their lifecycle, from extraction to disposal. 

Sourcing eco-friendly materials requires a thorough understanding of the environmental impacts of 

different construction materials. For instance, recycled steel, bamboo, and reclaimed wood are often favored in 

green construction due to their lower carbon footprints than traditional materials like concrete and new timber. 

Additionally, eco-friendly materials often include those that are locally sourced, as this reduces the carbon 

emissions associated with transportation (Okogwu et al., 2023). 

Supplier evaluation and selection are critical aspects of sustainable procurement. This process involves 

assessing potential suppliers based on various criteria, including their environmental management practices, 

certifications (such as ISO 14001), and ability to supply sustainable materials consistently. By prioritizing 

suppliers who demonstrate a strong commitment to sustainability, construction companies can enhance the overall 

environmental performance of their projects. Furthermore, developing long-term relationships with such suppliers 

can lead to more stable supply chains and better collaboration on sustainability initiatives (Villena & Gioia, 2020). 

 

3.2  Lean Construction 

Lean construction is another effective technique for optimizing supply chains in green construction. From 

lean manufacturing principles, lean construction focuses on minimizing waste and maximizing value through 

continuous improvement and stakeholder collaboration. One of the key waste reduction techniques in lean 

construction is just-in-time (JIT) delivery, which ensures that materials and components are delivered to the 

construction site exactly when they are needed. This minimizes the need for on-site storage and reduces the risk 

of material damage and wastage. Additionally, lean construction practices emphasize prefabrication and modular 

construction, which can significantly reduce waste by allowing for more precise manufacturing in controlled 

environments (Ikevuje, Anaba, & Iheanyichukwu, 2024a; Obiuto, Olajiga, & Adebayo, 2024a). 
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Efficiency improvement strategies in lean construction also play a vital role in optimizing supply chains. 

Techniques such as value stream mapping help identify and eliminate non-value-adding activities within the 

supply chain, leading to more streamlined and efficient processes. Furthermore, continuous improvement 

methodologies, such as the Plan-Do-Check-Act (PDCA) cycle, encourage ongoing assessment and enhancement 

of construction processes, contributing to more sustainable outcomes (Peças, Encarnação, Gambôa, Sampayo, & 

Jorge, 2021). 

 

3.3  Technology Integration 

The integration of digital tools and advanced technologies is transforming supply chain optimization in 

green construction. Technologies such as Building Information Modeling (BIM) and the Internet of Things (IoT) 

are particularly influential in enhancing the efficiency and sustainability of construction projects. 

BIM is a digital representation of the physical and functional characteristics of a building, which 

facilitates more accurate planning, design, and management throughout the construction lifecycle. By providing 

a comprehensive and integrated view of the project, BIM enables better coordination among stakeholders, reduces 

errors, and minimizes rework, contributing to more efficient use of resources and reduced waste. Additionally, 

BIM can simulate and analyze the environmental performance of different design options, helping to identify the 

most sustainable solutions (Okogwu et al., 2023). 

IoT devices are increasingly being used to monitor and manage construction activities in real time. For 

example, IoT sensors can track the usage and condition of equipment and materials, providing valuable data for 

optimizing resource allocation and reducing waste. Moreover, IoT-enabled supply chain management systems can 

enhance transparency and traceability, ensuring that materials are sourced and used in compliance with 

sustainability standards (Obiuto, Olajiga, & Adebayo, 2024b). 

Automation and data analytics are also key components of technology integration in supply chain 

optimization. Automated systems can streamline repetitive and labor-intensive tasks, improving efficiency and 

reducing the potential for human error. Data analytics, on the other hand, can provide insights into supply chain 

performance, identify trends, and support decision-making processes. By leveraging big data and advanced 

analytics, construction companies can optimize inventory levels, forecast demand more accurately, and enhance 

overall supply chain resilience (Tiwari, 2021). 

 

3.4  Collaborative Practices 

Collaborative practices are essential for optimizing supply chains in green construction. Partnering and 

stakeholder engagement fosters a cooperative environment where all parties work towards common sustainability 

goals. This approach not only enhances the efficiency of the supply chain but also ensures that sustainability 

considerations are integrated into every aspect of the construction project. 

Effective partnering involves building strong relationships with key stakeholders, suppliers, 

subcontractors, clients, and regulatory bodies. By establishing clear communication channels and fostering mutual 

trust, construction companies can create a collaborative culture that supports joint problem-solving and 

innovation. For example, early supplier involvement (ESI) in the design phase can lead to identifying more 

sustainable materials and processes. At the same time, ongoing collaboration with clients and regulatory bodies 

can ensure that sustainability standards are met throughout the project lifecycle (Afolabi, Owoade, Iyere, & 

Nwobi, 2024; Bello, Idemudia, & Iyelolu, 2024). 

Transparency and communication are fundamental to successful collaboration. Transparent practices, 

such as sharing information on supply chain performance and sustainability metrics, can build stakeholder trust 

and accountability. Regular communication through meetings, reports, and digital platforms ensures all parties 

are aligned and informed about project progress and sustainability objectives. Additionally, collaborative tools 

such as integrated project delivery (IPD) platforms can facilitate real-time information sharing and coordination, 

further enhancing the efficiency and sustainability of construction projects (Hwang, Ngo, & Her, 2020; Kupa, 

Adanma, Ogunbiyi, & Solomon, 2024). 

 

IV. Benefits of Optimized Supply Chains in Green Construction 

4.1 Environmental Benefits 

Optimizing supply chains in green construction yields significant environmental benefits, primarily 

through reducing carbon footprints and conserving resources. Green construction focuses on sustainability, which 

inherently involves minimizing the environmental impact of building activities. An optimized supply chain plays 

a crucial role in achieving these objectives. 

One of the most substantial environmental benefits is the reduction in carbon footprint. By optimizing 

supply chains, construction companies can significantly reduce greenhouse gas emissions associated with the 

transportation of materials. Efficient logistics and transportation strategies, such as consolidating shipments and 

utilizing low-emission vehicles, help reduce the carbon output of construction projects. Additionally, sourcing 

materials locally whenever possible reduces the distance materials need to travel, lowering emissions. Beyond 
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transportation, the use of eco-friendly materials, which often have lower embodied carbon than traditional 

materials, contributes to reducing the overall carbon footprint of a building (Calvin, Mustapha, Afolabi, & Moriki, 

2024; Daehn et al., 2022). 

Resource conservation is another critical environmental benefit of optimized supply chains in green 

construction. Lean construction techniques and advanced technologies like Building Information Modeling (BIM) 

and the Internet of Things (IoT) help minimize waste by ensuring that materials are used more efficiently. For 

instance, precise material planning and prefabricated components reduce on-site waste. Moreover, optimizing the 

procurement process to prioritize sustainable materials can lead to using recycled or renewable resources, further 

conserving natural resources. Efficient water management systems and energy-efficient building designs also 

contribute to resource conservation, enhancing the sustainability of construction projects (Amaral et al., 2020; 

Kedi, Ejimuda, Idemudia, & Ijomah, 2024a; Raji et al., 2023). 

 

4.2  Economic Benefits 

The economic benefits of optimizing supply chains in green construction are manifold, including cost 

savings, improved financial performance, and enhanced market competitiveness. While green construction often 

requires an initial investment, the long-term financial gains can be substantial. 

Cost savings are a significant economic benefit of optimized supply chains. Efficient supply chain 

management reduces waste, lowers transportation costs, and minimizes delays, reducing overall project costs. For 

example, just-in-time (JIT) delivery systems ensure that materials arrive exactly when needed, reducing the need 

for storage and decreasing the risk of material damage or obsolescence. Additionally, digital tools like BIM can 

prevent costly rework by identifying potential issues early in planning. Over time, these savings can offset the 

initial costs of implementing green construction practices. 

Improved financial performance is closely linked to cost savings. Optimized supply chains can enhance 

a company's bottom line by improving project efficiency and reducing expenses. Furthermore, buildings 

constructed using green methods often have lower operating costs due to reduced energy and water consumption. 

These savings can be passed on to building owners and occupants, making green buildings more attractive 

investments. The growing demand for sustainable buildings can also lead to higher property values and rental 

rates, further enhancing financial performance (Kedi, Ejimuda, Idemudia, & Ijomah, 2024b). 

Market competitiveness is another significant economic benefit of optimized supply chains in green 

construction. As sustainability becomes more critical for consumers, businesses demonstrating their commitment 

to green practices gain a competitive edge. Green certifications, such as LEED and BREEAM, are valuable 

marketing tools that attract environmentally conscious clients and investors. Moreover, many governments and 

organizations offer incentives for green building projects, such as tax breaks and grants, providing further financial 

benefits. By adopting optimized supply chains, construction companies can position themselves as leaders in 

sustainability, gaining a distinct advantage in the marketplace (Chi, Lu, Ye, Bao, & Zhang, 2020). 

 

4.3  Social Benefits 

The social benefits of optimizing supply chains in green construction extend beyond environmental and 

economic gains, encompassing improvements in community and worker well-being and enhanced reputation and 

stakeholder trust. These benefits contribute to the broader goal of sustainable development, which seeks to balance 

environmental, economic, and social considerations. 

Community well-being is significantly enhanced through green construction practices. Sustainable 

buildings often feature improved indoor air quality, natural lighting, and superior ventilation systems, contributing 

to healthier living and working environments. These improvements can reduce the incidence of respiratory 

illnesses and other health issues associated with poor indoor air quality. Additionally, green buildings are often 

designed with the community in mind, incorporating green spaces, promoting biodiversity, and reducing noise 

pollution. These features enhance the quality of life for residents and foster a stronger sense of community (Vidal, 

Barros, & Maia, 2020). 

Worker well-being is also critical to the social benefits of optimized supply chains in green construction. 

By adopting safer and more efficient construction practices, companies can reduce the risk of accidents and 

injuries on-site. For instance, prefabricated components and automated systems can minimize the need for 

hazardous manual labor, enhancing worker safety. Furthermore, sustainable procurement practices prioritizing 

fair labor conditions and ethical sourcing ensure that workers in the supply chain are treated fairly and work in 

safe conditions. This commitment to worker well-being can improve job satisfaction and productivity, benefiting 

employees and employers (Bradu et al., 2023; Ikevuje, Anaba, & Iheanyichukwu, 2024b). 

Enhancing reputation and stakeholder trust is another significant social benefit of optimized supply 

chains in green construction. Companies prioritizing sustainability and ethical practices are viewed more 

favorably by the public, clients, and investors. This positive perception can lead to increased business 

opportunities and stronger stakeholder relationships. Transparent supply chain practices, such as sharing 

information on sustainability metrics and progress, build trust and demonstrate a company's commitment to its 
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social and environmental responsibilities. This transparency is particularly important in an era where consumers 

and investors increasingly demand business accountability and ethical conduct (Brun, Karaosman, & Barresi, 

2020; Wong, Wong, Boon-Itt, & Tang, 2021).  

 

V. Future Trends and Recommendations 

5.1  Emerging Trends 

As the construction industry embraces sustainability, several emerging trends are poised to shape the 

future of green construction and supply chain management. Innovations in materials, technologies, and processes 

are at the forefront of this transformation. 

One notable trend is the increasing use of advanced materials with lower environmental impacts. 

Innovations such as cross-laminated timber (CLT), which is both sustainable and structurally robust, are gaining 

traction. CLT is made from renewable resources and has a smaller carbon footprint than traditional materials like 

steel and concrete. Developing new insulation materials, such as aerogels and phase-change materials, also 

enhances energy efficiency in buildings. 

Technological advancements are also driving the future of green construction. Building Information 

Modeling (BIM) is becoming more sophisticated, enabling more accurate and efficient project planning. 

Integrating Internet of Things (IoT) devices allows for real-time monitoring of construction processes and building 

performance, leading to more efficient resource use and reduced waste. Furthermore, applying artificial 

intelligence and machine learning in construction management improves decision-making and predictive 

maintenance, enhancing overall project efficiency and sustainability. 

 

5.2  Recommendations for Industry Practice 

The industry must adopt strategic approaches and supportive policies to implement optimized supply chains in 

green construction effectively. 

5.2.1 Strategies for Effective Implementation 

 IPD must foster collaboration among all stakeholders from the project's inception to completion, ensuring 

that sustainability goals are consistently pursued. This collaborative approach enhances communication, reduces 

conflicts, and aligns the interests of all parties involved. 

 The construction industry should fully embrace digital tools like BIM and IoT to enhance transparency, 

coordination, and efficiency. By integrating these technologies, companies can optimize material usage, minimize 

waste, and improve overall project management. 

 Prioritizing suppliers with strong environmental credentials and sourcing materials that meet sustainability 

standards are crucial steps. Establishing long-term partnerships with eco-friendly suppliers can ensure a reliable 

supply of sustainable materials. 

 Continuous education and training for construction professionals on the latest sustainable practices and 

technologies are vital. This investment will enable the workforce to implement green construction techniques 

effectively and stay updated on emerging trends. 

 

5.2.2 Policy and Regulatory Suggestions 

 Governments should offer incentives, such as tax breaks and grants, for projects that achieve green 

certifications like LEED or BREEAM. These incentives can offset the initial costs of green construction and 

encourage wider adoption of sustainable practices. 

 Implementing stringent regulations that mandate sustainable practices in construction can drive industry-

wide change. For example, using renewable energy and eco-friendly materials in new buildings can significantly 

reduce the sector's environmental impact. 

 Governments and industry bodies should fund research into new materials, technologies, and processes 

that enhance sustainability in construction. This support can accelerate innovation and the development of more 

effective green construction solutions. 

 

VI. Conclusion 

Optimizing supply chains in green construction offers numerous benefits, including reduced carbon 

footprints, resource conservation, cost savings, improved financial performance, and enhanced community and 

worker well-being. As the construction industry evolves, embracing advanced materials, digital tools, and 

collaborative practices will be crucial for achieving sustainability goals. 

The future of green construction lies in the continuous innovation of materials and technologies alongside 

strategic industry practices and supportive policies. The construction industry can effectively implement 

optimized supply chains by adopting integrated project delivery, leveraging digital tools, promoting sustainable 

procurement, and investing in education. Furthermore, government incentives, mandatory standards, and support 

for research and development are essential for driving industry-wide change. 
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