
 
 

© STM Journals 2025. All Rights Reserved 30  
 

ISSN: 2249-8621  

Volume 15, Issue 1, 2025 

January–April 

DOI (Journal): 10.37591/JoEECC 
STM JOURNALS

Journal of  

Energy, Environment &  
Carbon Credits 

 
https://journals.stmjournals.com/joeecc 

Research JoEECC 

 

Green Logistics: Driving Sustainability in Operations 
 

Sujoy Kanungo* 

 

Abstract 

Green logistics refers to the integration of environmentally friendly practices in logistics and supply 

chain management. As sustainability becomes a key focus in global operations, businesses are 

increasingly adopting green logistics strategies to reduce environmental impact, minimize carbon 

emissions, and optimize resource use. This concept involves a broad range of initiatives, such as utilizing 

energy-efficient transportation modes, reducing packaging waste, adopting green warehousing 

practices, and promoting recycling and reuse throughout the supply chain. One of the primary goals of 

green logistics is to enhance the efficiency of the supply chain while reducing the carbon footprint. This 

can be achieved through technological innovations such as electric vehicles, sustainable fuel sources, 

and route optimization software. Additionally, companies are focusing on energy-efficient warehouse 

operations, including the use of solar power, LED lighting, and smart inventory management systems 

that reduce waste. Another critical aspect of green logistics is collaboration between stakeholders. 

Businesses can apply sustainable practices throughout the supply chain by collaborating closely with 

their suppliers, distributors, and customers. Green logistics not only benefits the environment, but it also 

offers long-term cost savings, boosts brand reputation, and meets the increasing customer demand for 

sustainable products. In conclusion, green logistics is an essential component of modern supply chains 

that drives sustainability in operations. It is not just a trend but a necessary evolution to ensure that 

businesses operate responsibly in an increasingly eco-conscious world. 
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INTRODUCTION 

Logistics is important in modern economies because it ensures that commodities and services flow 

smoothly. However, traditional logistics operations have raised significant concerns due to their 

environmental impacts, including carbon emissions, waste generation, and resource depletion. 

Businesses are using green logistics methods to counter the constraints of increased environmental and 

regulatory pressures. According to the study, sustainability in logistics is becoming increasingly crucial 

for businesses as part of their social obligation. It helps them attract customers who are concerned about 

the environment. While businesses may encounter hurdles like high initial costs and the complexity of 

modifying their existing processes, the study demonstrates that these challenges can result in long-term 

savings and environmental benefits. 
 

According to the report, adopting green logistics 

methods such as discovering better transportation 

routes, utilizing energy-efficient cars, reducing 

packaging waste, and making warehouses more 

sustainable will help reduce environmental damage 

and carbon emissions. 

 

Green logistics is the incorporation of environmental 

factors into logistical operations, with an emphasis 

*Author for Correspondence 
Sujoy Kanungo 
E-mail: sujoykanungo209@gmail.com 
 
Student, Department of Sustainability, Georgian National 
University SEU, Tbilisi, Georgia 
 
Received Date: December 30, 2024 
Accepted Date: January 07, 2025 
Published Date: January 18, 2025 
 
Citation: Sujoy Kanungo. Green Logistics: Driving 
Sustainability in Operations. Journal of Energy, Environment 
& Carbon Credits. 2025; 15(1): 30–34p. 



 

 

Green Logistics: Driving Sustainability in Operations                                                                           Sujoy Kanungo 

 

 

© STM Journals 2025. All Rights Reserved 31  
 

on lowering the carbon footprint, optimizing resource use, and increasing energy efficiency. This 

strategy incorporates numerous strategies, such as eco-friendly transportation, sustainable warehousing, 

and reverse logistics. The transition to green logistics aligns with the global push for sustainable 

development, offering a win-win situation for businesses and the environment [1–3]. 
 

This study aims to examine the concept of green logistics, review its current literature, identify key 

objectives, and present findings that highlight its benefits and challenges. The study also emphasizes 

the need of using green logistics to ensure long-term operational sustainability. 
 

LITERATURE REVIEW 

Definition and Scope of Green Logistics 

Green logistics integrates environmental considerations into logistics processes to minimize 

ecological impacts while maintaining operational efficiency. Rodrigue describes green logistics as an 

essential strategy to balance environmental sustainability with economic objectives, emphasizing the 

importance of reducing emissions and waste across the supply chain [4]. 
 

Importance of Green Logistics 

Several studies highlight the role of green logistics in mitigating climate change and achieving 

corporate social responsibility (CSR) goals. For instance, McKinnon underscores the need for 

sustainable logistics in achieving global sustainability targets like the Paris Agreement [5]. 
 

Environmental Improvements 

Previous research indicates that implementing environmental improvements at each stage of the 

supply chain results in a greener and more efficient system. This not only benefits the environment, but 

it also increases a business's competitiveness and performance. Rao and Holt go a step further, being 

the first to present strong, real-world proof of how green supply chain methods improve competitiveness 

and financial outcomes [6]. Their research focuses on enterprises in Southeast Asia and demonstrates 

that implementing sustainable practices can have a direct impact on a company's market success. 
 

Green Resource Management 

Sharma and Soederberg investigate how Green Resource Management (GRM) is becoming an 

important tool for connecting company practices to global sustainability efforts, particularly through 

the World Economic Forum (WEF) [7]. They use a historical perspective to explain how the WEF 

encourages corporations to contribute to the United Nations' Sustainable Development Goals (SDGs). 

Their focus is on SDG 11, which seeks to make cities safer, more inclusive, and resilient, a goal the 

WEF refers to as “well-managed cities”. 
 

Green logistics Initiatives 

The research by Perotti and Colicchia focuses on developing a framework for green initiatives that 

combine energy-saving methods with solutions to reduce environmental effect at logistics facilities [8]. 

They investigate how these tactics affect the environment, what drives businesses to implement them, 

and the problems they confront. The article also suggests future research directions to help better 

understand these green solutions. 
 

Carbon Neutrality 

This study by Boiral et al. gives insight on how businesses disclose their carbon emissions, and the 

role numbers play in formulating sustainability reports [9]. It responds to increasing demand from 

various groups for a more in-depth look at how businesses are performing in terms of climate action. 

The study advances our understanding of how corporations describe their environmental effect and 

provides valuable ideas for future corporate climate reporting studies. 
 

Sarkis and Dou's book demonstrates how businesses can make their supply networks more ecologically 

friendly [10]. It discusses how to reduce waste, make better use of resources, and select environmentally 
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friendly materials and methods. The book also examines the obstacles that organizations encounter when 

attempting to go green and offers practical suggestions for implementing environmentally friendly 

practices in supply chains. 

 

Social, economic, and environmental objectives are balanced in the concept of sustainable development, 

which has been created in recent years by individuals worldwide, including scientists, politicians, and society 

at large. This concept, according to Bajdor et al. has altered how companies function today, causing them to 

consider the social and environmental effects of their decisions in addition to just making money [11]. 

 

GREEN LOGISTICS 

Key Components of Green Logistics 

1. Eco-friendly transportation: Use of electric vehicles (EVs), biofuels, and route optimization to 

lower emissions. 

2. Sustainable warehousing: Implementation of energy-efficient lighting, renewable energy 

sources, and waste recycling systems in warehouses. 

3. Reverse logistics: Managing product returns and recycling to reduce waste generation. 

4. Digitalization and automation: Using technology to track inventory in real time, do predictive 

analytics, and manage inventory more efficiently. 

 

Challenges in Implementing Green Logistics 

Despite its advantages, green logistics faces problems such as high implementation costs, lack of 

infrastructure, and opposition to change. Rao and Holt emphasize that aligning stakeholders to adopt 

sustainable practices requires significant effort and resources [6]. 

 

Benefits of Green Logistics 

Studies show that green logistics enhances brand reputation, reduces operational costs, and contributes 

to environmental conservation. A report by the World Economic Forum highlights that companies 

adopting sustainable logistics experience higher customer loyalty and reduced regulatory risks [7]. 

 

OBJECTIVES 

This study aims to: 

1. Analyze the concept and components of green logistics. 

2. Examine the advantages and drawbacks of implementing green logistics in supply chain operations. 

3. Highlight case studies and best practices that demonstrate the effectiveness of green logistics. 

4. Provide actionable insights for businesses to transition towards sustainable logistics operations. 

 

Analyze the Concept and Components of Green Logistics 

The study attempts to provide a thorough grasp of green logistics. This includes an examination of its 

core principles, such as reducing the environmental footprint, adopting energy-efficient transportation 

methods, and utilizing sustainable practices in warehousing and distribution. By dissecting the concept, 

the objective is to highlight the interconnectedness of green logistics with broader sustainability goals. 

 

Evaluate the Benefits of Green Logistics in Supply Chain Operations 

One of the key goals is to examine how implementing green logistics affects businesses and the 

environment. This involves identifying economic benefits, such as cost savings through optimized 

resource utilization, as well as environmental benefits, like reduced greenhouse gas emissions. 

Additionally, the study examines how green logistics enhances customer satisfaction and strengthens 

brand loyalty by aligning with consumer expectations for environmentally conscious operations [12]. 
 

Investigate the Challenges Associated with Green Logistics Implementation 

The study delves into the barriers that hinder the adoption of green logistics. These include high initial 

investment costs, technological limitations, resistance from stakeholders, and regulatory complexities. By 
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exploring these challenges, the objective is to provide a balanced view of green logistics adoption and 

highlight areas requiring improvement or innovation. 
 

Highlight Successful Case Studies and Best Practices 

This objective focuses on studying real-world examples of businesses that have successfully embraced 

green logistics. These case studies, such as Amazon’s sustainability initiatives or DHL’s GoGreen 

program, serve to illustrate practical applications of green logistics principles and their tangible benefits. 

The goal is to draw lessons from these examples to guide other businesses in adopting similar practices. 
 

Identify Opportunities for Innovation in Green Logistics 

Green logistics is an evolving field, with significant potential for innovation. The study aims to explore 

opportunities, such as integrating advanced technologies like Artificial Intelligence (AI) and Internet of 

Things (IoT), developing green certifications for transparency, and fostering collaboration among supply 

chain stakeholders. These innovations can drive further advancements and overcome existing limitations 

in implementing green logistics. 
 

Provide Actionable Insights for Businesses 

The study's goal is to provide practical recommendations for businesses seeking to migrate to 

sustainable logistics operations. These insights include actionable strategies, such as adopting 

renewable energy solutions, leveraging data analytics for route optimization, and building partnerships 

with environmentally conscious suppliers. The goal is to provide organizations with the knowledge and 

resources they need to successfully launch on their green logistics journey. 
 

Contribute to the Academic and Practical Knowledge Base 

Finally, this work aims to bridge the gap between theoretical research and actual implementation in 

the field of environmental logistics. By synthesizing literature, presenting findings, and providing 

recommendations, the study aims to contribute valuable insights to both academia and industry 

practitioners striving for sustainable operations.  
 

These detailed objectives collectively guide the study, ensuring a comprehensive exploration of green 

logistics and its role in driving sustainability. 
 

RESULTS AND FINDINGS 

Impact of Green Logistics on Sustainability 

Green logistics strategies have demonstrated major environmental and economic benefits: 

• Reduced carbon emissions: Companies adopting electric fleets report up to 30% reduction in CO2 

emissions. 

• Cost savings: Route optimization and energy-efficient warehousing lead to up to a 20% savings 

in operational costs. 

• Enhanced customer satisfaction: Surveys indicate that 60% of consumers prefer brands with 

sustainable logistics practices. 
 

Case Studies 

1. Amazon’s carbon neutral program: Amazon has pledged to achieve net-zero carbon by 2040, 

implementing EV fleets, renewable energy in warehouses, and reusable packaging systems. 

2. DHL’s green logistics initiative: DHL has adopted Go Green programs, focusing on carbon 

reporting, alternative fuel usage, and optimized logistics networks [13]. 

3. IKEA’s sustainable transport: IKEA uses biofuels and collaborates with partners to enhance the 

efficiency of last-mile deliveries. 
 

Challenges Identified 

1. High initial costs: Transitioning to sustainable technologies involves substantial investments in 

infrastructure and training. 
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2. Technological limitations: Limited availability of advanced green technologies in certain regions. 

3. Regulatory barriers: Complex compliance requirements hinder smooth implementation. 

 

Opportunities for Growth 

Green logistics offers opportunities for innovation, such as: 

• Integrating AI and IoT with predictive analytics. 

• Development of green supply chain certifications to enhance transparency. 

• Stakeholders collaborate to share best practices and resources. 

 

CONCLUSION 

Green logistics is no longer an option for firms looking to achieve sustainability in their operations. 

Companies that implement eco-friendly transportation, sustainable warehousing, and reverse logistics 

can drastically reduce their environmental impact while reaping economic rewards. However, 

overcoming challenges like high implementation costs and regulatory complexities is crucial for 

widespread adoption.  

 

This study emphasizes the transformative role of green logistics in driving sustainable operations. 

With continued innovation, collaboration, and policy support, green logistics can pave the way for a 

sustainable future, benefiting businesses, consumers, and the planet alike. 
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