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Abstract: As an important part of environmental sustainability and global value chain, green supply chain management is of 
great significance to enterprises and global economic development. By making full use of emerging technologies, optimizing 
resource utilization, and strengthening industry cooperation and shared value, companies can find a win-win path between 
environmental protection and economic development, contributing to the realization of global green and sustainable development. 
This paper explores the links between environmental sustainability and global value chains, as well as the challenges and 
opportunities of green supply chain management. 
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1. Introduction 
With the deepening of globalization and the continuous 

development of the global economy, environmental 
sustainability has become an increasingly urgent global 
challenge. As an important part of the global economy, global 
value chains link the production and distribution of goods and 
services, providing a wealth of choices for consumers around 
the world. However, the operation of global value chains has 
also brought great pressure on the environment, with 
excessive consumption of natural resources and irreversible 
damage to the environment becoming increasingly significant. 
In this context, the relationship between environmental 
sustainability and global value chains has attracted much 
attention. We must realize that economic development and 
environmental protection are not opposites, but complement 
each other. Achieving environmental sustainability is key to 
ensuring that future generations continue to enjoy healthy and 
prosperous lives.  

As a solution to promote environmental sustainability, 
green supply chain management has increasingly become the 
focus of global enterprises. Green supply chain management 
aims to reduce the waste of resources, the generation of 
emissions and the negative impact on the environment in all 
links of the global value chain, so as to promote the realization 
of sustainable development. However, to implement green 
supply chain management on a global scale is not an easy task, 
it faces various challenges and requires the joint efforts of 
businesses, governments and all parties in society.  

Through our research on green supply chain management, 
we hope to provide companies and the global community with 
important ideas and practical experience on sustainable 
development and contribute to building a more prosperous, 
healthy and sustainable future. At this critical moment, we 
believe that by working together, we can create a better 
tomorrow.  

2. Literature Review  
The relationship between environmental sustainability and 

global value chains has attracted increasing attention from 
academia and industry. As one of the important strategies to 

achieve environmental sustainable development, green 
supply chain management has attracted extensive research 
interest. This review of the relevant literature aims to explore 
in depth the links between environmental sustainability and 
global value chains, as well as the challenges and 
opportunities for green supply chain management in this 
context.  

2.1. Links between environmental 
sustainability and global value chains  

Seuring and Muller (2008) describe the close relationship 
between environmental sustainability and global value chains 
through a literature review and conceptual framework. They 
stressed that every link in the global value chain involves the 
consumption of resources and the impact on the environment, 
so achieving environmental sustainability in the global value 
chain is crucial. Carter and Rogers (2008) also proposed a 
framework of sustainable supply chain management from a 
new theoretical perspective, emphasizing the integration of 
environmental sustainability into all links of the global value 
chain, so as to realize the effective use of resources and 
minimize the damage to the environment.  

2.2. Challenges of green supply chain 
management  

Green supply chain management faces various challenges 
in practice. Sarkis (2012) illustrates the link between 
environmental sustainability and green supply chain 
management from the perspective of borders and flows, and 
explores cooperation and compliance among multinational 
enterprises in global value chains. Diabat and Govindan (2011) 
analyzed the factors driving the implementation of green 
supply chain management and found that the main challenges 
facing the implementation of green supply chain management 
were the uncertainty of environmental regulations and 
policies, the challenges in technology and innovation, and the 
impact of consumer awareness and demand.  

2.3. Opportunities for green supply chain 
management  

Green supply chain management also presents great 
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opportunities. Govindan et al. (2015) used fuzzy DEMATAL 
method to study sustainable innovation in green supply chain, 
pointing out that emerging technologies and innovations will 
become important opportunities to promote the development 
of green supply chain. Kannan and Govindan (2016) used 
fuzzy ANP balanced scorecard method to discuss 
performance measurement in green supply chain 
management, and believed that resource efficiency and cost 
advantage, brand reputation and market competitiveness 
improvement would bring new development opportunities for 
enterprises.  

2.4. Analysis of successful cases  
Pagell and Wu (2009) summarized the factors and lessons 

of successful implementation of green supply chain 
management through case studies of 10 enterprises. They 
found that leadership support, cross-functional collaboration, 
and the active involvement of supply chain partners are 
important factors in achieving success in green supply chain 
management. Zhu et al. (2008) also verified through empirical 
research that the implementation of green supply chain 
management has a significant impact on the environmental 
performance of enterprises, providing strong support for the 
sustainable development of enterprises.  

This paper synthesizes important literature on 
environmental sustainability, global value chains, and green 
supply chain management, highlighting the close links 
between environmental sustainability and global value chains, 
and the potential of green supply chain management to 
improve environmental performance, enhance corporate 
competitiveness, and achieve sustainable development. 
Through the analysis of successful cases of green supply 
chain management, the successful factors and lessons of 
implementing green supply chain management are 
summarized. These research results provide important 
references and practical experience for businesses and the 
global community to promote the realization of sustainable 
development.  

3. Environmental Sustainability and 
Global Value Chains  

3.1. Importance and background of 
environmental sustainable development  

Environmental sustainability is an important concern of the 
global community to ensure that current and future 
generations can live in a healthy and prosperous environment. 
In the past few decades, the rapid development of the global 
economy has brought great economic prosperity, but it has 
also caused serious environmental problems. Excessive 
consumption of resources, excessive use of energy, air 
pollution, water shortage, climate change and other problems 
have become increasingly prominent, causing serious impacts 
on human beings and the earth.  

Facing the increasingly severe environmental problems, 
the global society urgently needs to change the development 
model and realize the coordinated development of 
environment and economy. The concept of environmental 
sustainable development emphasizes the need to meet the 
current needs without harming the development needs of 
future generations, and achieve a harmonious coexistence 
between man and nature. This development model focuses on 
the efficient use of resources and the minimization of 
environmental damage, and promotes social, economic and 

environmental sustainable development. 

3.2. Concepts and characteristics of global 
value chains 

The global value chain is an important concept in the 
globalized economy, which covers the global production and 
distribution process of products and services. Global value 
chains span different countries and regions, bringing together 
companies, suppliers, producers, distributors and consumers. 
It connects the value addition and creation of each link, 
forming a complex network system.  

In the global value chain, participants in each link have 
their own professional expertise, and through cooperation and 
collaboration, the production process is refined and divided 
into divisions to achieve efficient use of resources and 
production optimization. Thus, global value chains are 
characterized by globality, division of labor, complexity of 
supply chains, and integration of global resources. The 
development of global value chains has promoted the 
integration and connectivity of the global economy, providing 
consumers around the world with a diverse and high-quality 
choice of products and services.  

3.3. Links between environmental 
sustainability and global value chains 

There are close links and interactions between 
environmental sustainability and global value chains. First, 
every link in the global value chain involves the consumption 
of resources and the impact on the environment. From the 
collection and processing of raw materials, to the 
manufacturing and distribution of products, to the disposal of 
waste, every link has an impact on natural resources and the 
environment. The operation of global value chains not only 
requires large amounts of energy and raw materials, but also 
leads to the production of large amounts of waste and 
emissions, causing irreversible damage to ecosystems. 
Secondly, the link between environmental sustainability and 
global value chains is also reflected in corporate social 
responsibility and sustainable development strategies. More 
and more enterprises realize the importance of environmental 
protection for their long-term development, and have taken 
measures such as green supply chain management, resource-
saving production and environmentally friendly product 
design to reduce the negative impact on the environment. 
These measures not only help to improve the corporate image 
and enhance brand reputation, but also improve the 
competitiveness of enterprises and gain the favor of more 
consumers and investors.  

Therefore, achieving environmental sustainability requires 
the active participation and joint efforts of global value chains. 
All parties in the world should strengthen cooperation, jointly 
formulate and implement environmental protection policies 
and measures, promote the green transformation of the global 
economy, and achieve a win-win situation of economic 
prosperity and environmental protection. Only with concerted 
global efforts can we create a better and more sustainable 
planet for future generations.  
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4. Concepts and Principles of Green 
Supply Chain Management  

4.1. Definition and evolution of green supply 
chain management 

Green supply chain management refers to the integration of 
environmental protection and sustainable development into 
all aspects of business operations and supply chain 
management in all links of the global value chain. It 
emphasizes environmentally friendly practices in the 
production, processing, transportation and distribution of 
goods and services in order to reduce resource consumption, 
emissions and waste generation and minimize adverse 
environmental impacts.  

With the increasing prominence of environmental 
problems, green supply chain management has gradually 
become an important strategy for the sustainable development 
of enterprises. Its evolution can be traced back to the late 
1980s and early 1990s, when some of the earlier concepts of 
environmental protection were applied in businesses. Over 
time, green supply chain management has evolved from 
simple environmental compliance to a more integrated and 
strategic approach to management. Modern green supply 
chain management has moved beyond environmental 
improvement within the enterprise to encompass the entire 
supply chain network and extend environmental 
responsibility to various actors such as suppliers, partners and 
consumers.  

4.2. Principles and objectives of green supply 
chain management 

The principles and objectives of green supply chain 
management aim to achieve the effective use of resources and 
minimize the damage to the environment, and promote the 
sustainable development of enterprises. Its main principles 
include:  

Environmental responsibility: Enterprises should assume 
responsibility for the environment, actively adopt 
environmentally friendly production and operation methods, 
and reduce the negative impact on the ecosystem.  

Continuous innovation: Promote the application of 
technology and innovation, develop environmentally friendly 
products and services, and continuously improve the 
environmental performance of the supply chain.  

And sharing: Through the cooperation and sharing of the 
supply chain, we can jointly solve environmental problems, 
realize the sharing of resources and information, and improve 
efficiency and sustainability.  

Systematic management: Establish a sound green supply 
chain management system, from supplier selection, 
procurement, production, logistics to consumer recycling and 
other links, fully implement green management and control.  

The objectives of green supply chain management include: 
Reduce carbon footprint: Reduce the carbon footprint of your 
business and supply chain by optimizing logistics and 
transportation to reduce energy consumption and emissions.  

Resource conservation: to achieve efficient use of 
resources and recycling, reduce waste, reduce the use of 
resources.  

Environmental compliance: Ensuring that companies 
comply with environmental regulations and standards on a 
global scale to reduce adverse environmental impacts.  

Improve enterprise competitiveness: Through green supply 

chain management, improve corporate image and brand 
reputation, and enhance market competitiveness.  

4.3. Importance and advantages of green 
supply chain management 

Green supply chain management has great significance and 
many advantages for both enterprises and global society. First 
of all, it helps enterprises to reduce costs, improve resource 
utilization efficiency, reduce waste and waste generation, thus 
improving the economic efficiency of enterprises. Secondly, 
green supply chain management can improve the social image 
and brand reputation of enterprises, and attract more 
environmentally conscious consumers and investors. In 
addition, green supply chain management helps enterprises 
fulfill their social responsibilities, achieve sustainable 
development, and meet the environmental protection 
requirements of the government and society.  

On a global scale, green supply chain management 
contributes to global environmental protection and climate 
change response. Through the cooperation and sharing of the 
global supply chain, countries and enterprises can jointly 
address environmental issues and promote the green 
transformation of the global economy. The implementation of 
green supply chain management is not only conducive to the 
long-term development of enterprises, but also creates a better 
and sustainable environment for future generations. Therefore, 
green supply chain management plays an important role in 
achieving a win-win situation between environmental 
sustainability and global economic development. 

5. Challenges of Green Supply Chain 
Management  

5.1. Uncertainty of environmental regulations 
and policies 

In the practice of green supply chain management, the 
uncertainty of environmental regulations and policies is a 
common challenge. Environmental regulations differ between 
countries and regions, and policies may change over time. 
This uncertainty is causing problems for companies operating 
in global supply chains. Companies may need to face 
environmental standards and regulations in different countries, 
which may lead to increased production costs, product design 
adjustments, and supply chain replanning. In addition, 
frequent policy changes may lead to uncertainty in long-term 
planning and investment decisions, affecting the level of 
enthusiasm and investment in environmental measures.  

5.2. Transnational cooperation and compliance 
issues 

In global value chains, companies and suppliers often come 
from different countries and regions, involving cross-border 
cooperation and compliance issues. Differences in laws, 
regulations, cultural backgrounds and ways of working 
together in different countries can pose challenges to common 
goals and standards for environmental sustainability. Partners 
may face barriers to communication and understanding, and 
compliance requirements may vary depending on national 
policies. These issues may affect the effectiveness of 
environmental improvement measures in the supply chain and 
the overall greening process.  
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5.3. Technological and innovation challenges 
The implementation of green supply chain management 

requires enterprises to constantly adopt new technologies and 
innovative methods to reduce resource consumption and 
environmental pollution. However, technological and 
innovation challenges cannot be ignored. On the one hand, the 
development and application of new technologies require a 
large amount of research and development investment, which 
may require the economic strength and research and 
development ability of enterprises. On the other hand, the 
promotion and application of technology may face the 
problems of technical adaptability, technical cost and 
technical standards. In addition, the speed of technological 
update is fast, and the emergence of new technologies may 
also make old technologies quickly obsolete, which brings 
challenges to the technology selection of enterprises.  

5.4. Impact of consumer awareness and 
demand 

The increasing concern of consumers about environmental 
issues and the enhancement of environmental awareness also 
have an impact on green supply chain management. 
Consumers are increasingly inclined to choose 
environmentally friendly products and services, and they are 
increasingly demanding environmental responsibility and 
sustainability of enterprises. This has forced companies to 
consider environmental factors in their supply chains, from 
raw material procurement to product packaging, which needs 
to meet environmental standards. If the enterprise can not 
meet the environmental protection needs of consumers, it may 
lead to the decline of market competitiveness and brand 
image damage.  

In summary, the uncertainty of environmental regulations 
and policies, cross-border cooperation and compliance issues, 
technological and innovation challenges, and the impact of 
consumer awareness and demand are all important challenges 
faced by green supply chain management in practice. 
Enterprises need to actively respond to these challenges, 
strengthen international cooperation, promote technological 
innovation, and improve environmental awareness to achieve 
the common goal of environmental sustainable development. 
At the same time, the government and society should also 
provide support and encouragement to create a good policy 
environment and social atmosphere for enterprises to 
implement green supply chain management.  

6. Opportunities for Green Supply 
Chain Management  

6.1. Emerging Technologies and Sustainable 
Innovation 

Emerging technologies and sustainable innovation are 
important factors driving green supply chain management. 
With the continuous progress of science and technology, 
many new technologies have been applied in supply chain 
management, which provides a new way for enterprises to 
realize efficient use of resources and environmental 
protection. For example, iot technology can enable real-time 
monitoring and data analysis of all links in the supply chain, 
helping enterprises optimize logistics and transportation, and 
reduce energy consumption and emissions. Intelligent 
manufacturing technology can improve production efficiency 
and resource utilization efficiency, and reduce waste 

generation. Renewable energy technologies can replace 
traditional fossil fuels and reduce carbon emissions. The 
application of these emerging technologies makes green 
supply chain management more efficient and sustainable.  

6.2. Resource efficiency and cost advantage 
An important advantage of green supply chain 

management is to improve resource efficiency and reduce 
costs. By optimizing the operation of the supply chain, 
enterprises can reduce the waste of resources and the 
consumption of energy, thus reducing production costs. For 
example, the use of energy-saving equipment and 
environmentally friendly processes can reduce energy 
consumption and reduce energy expenses. Recycling waste 
and recycling recycled materials can reduce raw material 
procurement costs. In addition, by improving production 
efficiency and optimizing logistics, unnecessary links and 
intermediate links in the supply chain can be reduced, further 
reducing costs. These resource efficiency and cost advantages 
make companies more competitive in the global marketplace.  

6.3. Improvement of brand reputation and 
market competitiveness 

Green supply chain management has a positive impact on 
the brand reputation and market competitiveness of 
enterprises. In modern society, consumers are more and more 
concerned about the social responsibility and environmental 
awareness of enterprises, and they are more inclined to choose 
those enterprises with a good environmental image. By 
actively implementing green supply chain management, 
enterprises can improve their environmental image, establish 
a good brand reputation, and attract more consumers with 
strong environmental awareness. In addition, green supply 
chain management also opens up new markets and business 
opportunities for enterprises. In some countries and regions, 
government and consumer demand for environmentally 
friendly products and services is gradually increasing, green 
supply chain management can help enterprises to meet these 
needs and expand market share.  

6.4. Strategic cooperation and shared value 
Green supply chain management encourages strategic 

cooperation and shared value among enterprises to jointly 
promote environmental sustainability. Companies can work 
with suppliers, partners and relevant stakeholders to develop 
and implement environmental policies and measures. 
Through information sharing, technological innovation and 
resource integration, the green improvement of the entire 
supply chain can be achieved. Strategic collaboration and 
shared value help reduce duplication of inputs and waste of 
resources, and improve efficiency and sustainability across 
the supply chain. At the same time, shared value is also 
conducive to improving the status and influence of enterprises 
in the supply chain, and promoting long-term cooperation and 
common development between supply chain partners.  

In summary, emerging technologies and sustainable 
innovation, resource efficiency and cost advantages, brand 
reputation and increased market competitiveness, as well as 
strategic cooperation and shared value are important 
advantages and opportunities for green supply chain 
management. By taking full advantage of these advantages, 
companies can achieve a win-win situation of environmental 
sustainability and economic prosperity in global value chains. 
At the same time, the government and society should also 
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strengthen support and encouragement to provide a good 
policy environment and social atmosphere for green supply 
chain management.  

7. Applicability of Green Supply Chain 
Management in Different Industries  

7.1. Characteristics and challenges of green 
supply chain in different industries 

Different industries face their own unique characteristics 
and challenges in green supply chain management. Here are 
a few examples of representative industries:  

Manufacturing: Manufacturing usually involves a large 
amount of raw material procurement, production processes 
and product distribution, and therefore has a large 
environmental impact throughout the supply chain. 
Challenges include how to optimize the use of raw materials, 
reduce waste, optimize production processes, and save energy 
and reduce emissions. In addition, supply chains in the 
manufacturing industry often involve multiple countries, 
facing cross-border cooperation and compliance issues.  

Retail: The retail supply chain is complex and includes 
procurement, warehousing, logistics and retail terminals. The 
challenges focus on how to optimize logistics and 
transportation to reduce carbon emissions, reduce packaging 
material use, drive green improvements from suppliers, and 
reduce inventory waste.  

Agriculture and Food: The supply chain of the agriculture 
and food industry is directly involved in issues such as natural 
resources and food security. Challenges include how to 
improve the resource efficiency of agricultural production, 
reduce the use of pesticides and fertilizers, promote organic 
agriculture and sustainable fisheries, and ensure the quality 
and traceability of food supply chains.  

Energy and Mining: Energy and mining supply chains are 
linked to environmental protection. The challenge is to reduce 
the environmental impact of resource extraction, promote the 
use of clean energy, improve environmental regulation, and 
protect ecosystems.  

Electronics: The electronics industry has a large amount of 
e-waste in the supply chain, and the challenges are how to 
recycle old equipment, reduce toxic use, promote green 
design and production, and solve transnational e-waste 
disposal problems.  

7.2. Explore the feasibility of promoting green 
supply chain management in different 
industries 

Promoting green supply chain management is feasible in 
different industries, although each industry faces different 
challenges. The following are some feasible measures to 
promote green supply chain management:  

Industry-specific standards and guidelines: The 
development and promotion of green supply chain 
management standards and guidelines for different industries 
can provide enterprises with clear environmental 
requirements and operational guidelines. These standards can 
be based on internationally recognized environmental 
standards or customized with industry characteristics.  

Technology and innovative applications: By introducing 
emerging technologies and innovative applications, different 
industries can optimize supply chain management, improve 
resource efficiency, and reduce environmental impact. 

Governments and enterprises can jointly promote technology 
research and development and application, and reduce the 
cost of spreading new technologies.  

Cross-border cooperation and shared value: Different 
industries can collaborate across borders to address 
environmental issues in the supply chain. For example, the 
manufacturing and energy industries can work together to 
promote clean energy applications, and the retail and 
agriculture industries can work together to promote green 
packaging and supply chain traceability.  

Policy support and incentives: The government can 
introduce incentive policies and support measures to 
encourage enterprises to promote green supply chain 
management. This includes tax incentives, subsidies and 
certification incentives that can reduce the costs and risks of 
green supply chains.  

Consumer guidance and education: Consumer awareness 
and demand for environmental protection are critical to 
promoting green supply chain management. Through 
consumer education and guidance, the demand for 
environmentally friendly products and services can be 
increased and enterprises can actively implement green 
supply chain management.  

In summary, although different industries face their own 
challenges in promoting green supply chain management, 
through the development of industry-specific standards, 
promoting technological innovation, cross-border 
cooperation and shared value, policy support and incentives, 
and consumer guidance and education, green supply chain 
management can be promoted in different industries and bring 
about a win-win situation of environmental sustainability for 
enterprises and society. 

8. Research Conclusion  

8.1. Summary of research results and findings  
In this paper, we conduct an in-depth study of 

environmental sustainability and green supply chain 
management in global value chains. Through literature review 
and discussion, we obtained the following research results 
and findings:  

The importance of green supply Chain Management: Green 
supply chain management is important for the sustainable 
development of enterprises and the environmental 
sustainability of global value chains. By optimizing all links 
in the supply chain and reducing resource waste and 
environmental pollution, enterprises can achieve efficient use 
of resources, reduce production costs, and enhance brand 
reputation and market competitiveness.  

Environmental regulation and policy uncertainty: 
Environmental regulation and policy uncertainty is an 
important challenge in green supply chain management. 
There are differences in environmental regulations in 
different countries and regions, and frequent changes in 
policies may lead to uncertainty in long-term planning and 
investment decisions of enterprises, affecting their 
enthusiasm and investment in environmental measures.  

Transnational cooperation and compliance issues: In global 
value chains, companies and suppliers often come from 
different countries and regions, which involves transnational 
cooperation and compliance issues. Differences in laws, 
regulations, cultural backgrounds and ways of working 
together in different countries can pose challenges to common 
goals and standards for environmental sustainability.  
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Technology and innovation challenges: Implementing 
green supply chain management requires enterprises to 
continuously adopt new technologies and innovative methods 
to reduce resource consumption and environmental pollution. 
However, the challenges of technology and innovation cannot 
be ignored, and the development and application of new 
technologies require a large amount of research and 
development investment, which may require the economic 
strength and research and development ability of enterprises.  

The impact of consumer awareness and demand: the 
increasing concern of consumers about environmental issues 
and the enhancement of environmental awareness have an 
impact on the brand reputation and market competitiveness of 
enterprises. Green supply chain management can help 
enterprises meet the environmental protection needs of 
consumers and improve market competitiveness.  

8.2. Prospects and suggestions for future 
development  

In the future, green supply chain management will continue 
to be an important strategy for the sustainable development of 
enterprises. In order to promote the development of green 
supply chain management, we propose the following 
prospects and recommendations:  

Strengthening international cooperation: In the face of the 
global challenges of environmental sustainable development, 
countries and regions should strengthen cooperation and 
promote common environmental standards and policies. 
Increased international cooperation can reduce the regulatory 
and compliance issues that businesses encounter in their 
global supply chains.  

Invest in scientific and technological innovation: 
Continuously invest in research and development and 
application of emerging technologies to promote the 
innovative development of green supply chain management. 
The government and enterprises should jointly promote the 
research and development and promotion of technology, and 
reduce the application cost of new technology.  

Encourage corporate social responsibility: The government 
can introduce incentive policies to encourage enterprises to 
assume more social responsibility in the supply chain and 
promote the full implementation of environmental protection 
measures.  

Consumer education and guidance: Strengthen the 
education and guidance of consumers' environmental 
awareness, promote consumers to choose environmentally 
friendly products and services, increase market demand for 
environmentally friendly products, and thus promote 

enterprises to actively implement green supply chain 
management.  

Industry cooperation and shared value: There can be deeper 
cooperation between different industries to jointly solve 
environmental problems, realize the sharing of resources and 
information, and promote the overall upgrade of the green 
supply chain. 
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