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Abstract

The increasing environmental impacts of logistics operations have intensified the need for
sustainable logistics practices that balance economic growth with environmental responsibility.
Green logistics has emerged as a strategic approach to reducing carbon emissions, minimizing
waste, improving energy efficiency, and enhancing resource utilization across supply chains.
Despite growing scholarly interest, the successful adoption of green logistics remains influenced
by multiple technological, organizational, regulatory, and operational factors, particularly in
emerging economies. This paper examines the key determinants of green logistics adoption and
their implications for sustainable supply chain performance. Adopting a qualitative desktop
research design based entirely on secondary literature synthesis, the study synthesizes evidence
from peer-reviewed journal articles, policy documents, and reports published by reputable
international organizations between 2020 and 2025. The review identifies environmental
regulations and policies, technological advancements and innovations, supply chain collaboration
and integration, energy efficiency in operations, waste minimization and sustainable packaging,
resource availability and sustainable sourcing, organizational culture, and corporate social
responsibility as critical drivers of green logistics implementation. The findings indicate that
technological innovation and supportive regulatory frameworks significantly enhance the adoption
of environmentally sustainable logistics practices, while collaboration among supply chain
partners, organizational commitment, and responsible resource management further strengthen

sustainability performance. The study concludes that an integrated approach combining
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technological advancement, effective governance, and stakeholder collaboration is essential for
accelerating green logistics adoption. It recommends strengthening environmental policies,
investing in digital logistics technologies, promoting sustainable business practices, and fostering
cross-sector partnerships to support resilient and environmentally sustainable logistics systems
that contribute to the achievement of the Sustainable Development Goals (SDGs).

Keywords: Green Logistics, Sustainability, Environmental Regulations, Digital Innovation,
Supply Chain Collaboration, Corporate Social Responsibility, Sustainable Logistics, SDGs.

Introduction

The need for effective supply chain management
and logistics has greatly expanded due to the rapid
growth of globalization, industrialization, and
international trade. Logistics plays an essential
role in facilitating the flow of commodities,
improving industrial productivity, strengthening
trade competitiveness, and promoting economic
growth (Zhu & Wen, 2021; Wu et al., 2021).
conventional operations

However, logistics

contribute  significantly to environmental
degradation through excessive fuel consumption,
(GHG)

generation, traffic congestion, and inefficient use

greenhouse  gas emissions, waste
of natural resources. The transportation and
logistics sector is therefore one of the critical
industries requiring sustainable transformation to
address climate change and environmental
sustainability challenges, given its substantial
contribution to global carbon dioxide (CO-)
emissions. Consequently, companies,
governments, and international organizations are
increasingly promoting environmentally
sustainable logistics systems capable of balancing
environmental protection with economic growth
(Lietal., 2021; Roy & Mohanty, 2024).

The concept of green logistics has emerged in

response to these challenges as a strategic

approach  that incorporates environmental
considerations into logistics ~ planning,
transportation, warehousing, packaging,

distribution, and reverse logistics. Green logistics
seeks to reduce the environmental footprint of

logistics operations through efficient resource

utilization, lower carbon emissions, waste
reduction, energy efficiency, and the adoption of
environmentally friendly technologies. Beyond
environmental protection, green logistics can
improve long-term organizational
competitiveness, enhance corporate reputation,
reduce logistics costs, and strengthen operational
efficiency (Roy & Mohanty, 2024; Nicoletti &
Appolloni, 2024). Accordingly, as sustainability
becomes increasingly important to business
strategy, organizations are integrating green
logistics into broader supply chain management
practices to achieve both environmental and
economic objectives (Zhu & Wen, 2021).

Rapid technological developments associated
with the Fourth Industrial Revolution and the
emerging Logistics 5.0 paradigm have further
accelerated the transition toward green logistics.
Technologies such as artificial intelligence (Al),
the Internet of Things (IoT), big data analytics,
blockchain,

robotics,

cloud computing, digital twins,

and autonomous systems are
transforming logistics operations through real-
time monitoring, predictive decision-making,
route automated

intelligent optimization,

warehousing, demand forecasting, predictive
maintenance, and improved resource allocation.
These technologies can enhance operational
efficiency while simultaneously reducing fuel
consumption, emissions, and operational waste,

thereby supporting more sustainable logistics
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management (Nicoletti & Appolloni, 2024; Guan, 2022). Consequently, digital transformation has
become an important enabler of environmentally sustainable logistics systems (Jayarathna et al., 2024).
However, technological advancement alone does not guarantee successful green logistics
implementation. The adoption and effective maintenance of environmentally responsible logistics
practices are shaped by interconnected technological, organizational, environmental, regulatory, and
operational conditions. These include government environmental regulations, corporate social
responsibility, organizational culture, energy efficiency initiatives, sustainable sourcing, supply chain
collaboration, and waste minimization practices. Collaboration among supply chain partners can
facilitate resource sharing, information exchange, and coordinated sustainability initiatives, while
supportive regulatory frameworks can encourage compliance with environmental standards. Similarly,
organizations with strong sustainability-oriented cultures and corporate social responsibility
commitments may be more willing to invest in green logistics innovations and environmentally
responsible practices (Baah et al., 2020; Zhang et al., 2020; Wu et al., 2021).

These challenges are particularly relevant in emerging economies, where the transition toward green
logistics often occurs under conditions that differ substantially from those of developed economies. In
many emerging markets, logistics organizations face infrastructure deficiencies, limited financial
resources, institutional and regulatory constraints, uneven technological capabilities, and difficulties
accessing sustainable resources. Such conditions can affect the extent to which technological
innovations and organizational initiatives translate into effective green logistics practices.
Consequently, evidence derived predominantly from developed economies may not fully explain the
determinants of green logistics adoption in emerging-market contexts. This contextual difference
creates a need for studies that examine how technological, organizational, regulatory, operational, and
stakeholder-related factors interact within specific emerging-economy environments.

Vietnam provides a particularly relevant context for examining these issues. The country's rapid
industrialization, expanding international trade, growing manufacturing sector, and increasing
integration into global supply chains have generated substantial demand for efficient logistics services.
At the same time, the expansion of logistics activities has increased concerns regarding energy
consumption, emissions, waste generation, and environmental sustainability. Vietnamese logistics and
manufacturing firms are therefore increasingly exposed to environmental regulations, changing
customer expectations, international sustainability requirements, technological transformation, and
pressures from global supply chain partners. These developments make the Vietnamese logistics sector
an important setting for understanding the factors that facilitate or constrain the adoption of green
logistics practices in an emerging economy.

The Sustainable Development Goals (SDGs) of the United Nations, particularly SDG 9 (Industry,
Innovation and Infrastructure), SDG 11 (Sustainable Cities and Communities), SDG 12 (Responsible
Consumption and Production), SDG 13 (Climate Action), and SDG 17 (Partnerships for the Goals), are
closely aligned with these developments. Green logistics contributes to these objectives by encouraging
cleaner transportation systems, reducing GHG emissions, improving resource efficiency, supporting
circular economy practices, and promoting collaborative partnerships for sustainable supply chain
development (Li et al., 2021; Nicoletti & Appolloni, 2024). For Vietnamese organizations operating
within increasingly integrated international supply chains, alignment with these sustainability
objectives is particularly important for maintaining competitiveness, meeting environmental
expectations, and improving long-term organizational performance.

Although the body of literature on green logistics has expanded considerably, important limitations
remain. First, existing studies have frequently examined individual determinants such as environmental
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regulation, technological innovation, organizational capabilities, or supply chain collaboration
separately, making it difficult to understand how these factors collectively shape green logistics
adoption. Second, much of the established evidence has emerged from developed economies
characterized by relatively mature infrastructure, stronger institutional frameworks, and greater
technological readiness. Findings from such contexts may not adequately capture the realities of
emerging economies where financial, technological, infrastructural, and institutional constraints can
alter the implementation process. Third, although emerging technologies are increasingly recognized as
important enablers of green logistics, limited attention has been given to their interaction with
organizational culture, regulatory pressures, resource availability, energy efficiency, waste
management, and corporate social responsibility within a single integrated framework. These
limitations indicate that further context-specific synthesis is required to develop a more comprehensive
understanding of green logistics adoption in emerging economies, particularly Vietnam.

Against this background, this study examines the key determinants influencing green logistics adoption
in Vietnam, focusing on environmental regulations and policies, technological innovations and
advancements, supply chain collaboration and integration, energy efficiency in operations, resource
availability and sustainable sourcing, waste minimization and sustainable packaging, organizational
culture, and corporate social responsibility. Using a qualitative desktop research approach, the study
synthesizes existing literature to develop an integrated understanding of how these determinants
influence green logistics implementation and sustainable supply chain performance. The study
contributes to the literature by bringing together technological, organizational, regulatory, operational,
and stakeholder perspectives within the Vietnamese emerging-economy context. It also provides
practical insights for supply chain practitioners, logistics managers, policymakers, and other
stakeholders seeking to accelerate green logistics adoption and support environmentally sustainable and
resilient logistics systems.

Literature Review

Green Logistics Management (GLM)

By incorporating ecologically friendly techniques into transportation, warehousing, inventory
management, packaging, and distribution processes, green logistics management seeks to lessen the
environmental effects of supply chain operations. While preserving economic efficiency and service
quality, it aims to optimize logistics procedures to reduce energy consumption, greenhouse gas
emissions, waste production, and the wasteful use of natural resources (Li et al., 2021; Prataviera et al.,
2024). The use of recyclable and biodegradable packaging materials, low-emission and alternative fuel
vehicles, route optimization, the use of renewable energy in logistics facilities, and reverse logistics
systems that enable product recovery, recycling, remanufacturing, and reuse are all examples of
sustainable practices that are promoted by green logistics. These programs help businesses increase
operational effectiveness, regulatory compliance, and corporate competitiveness while generating long-
term environmental, social, and economic value. (Li et al., 2021; Wu et al., 2021).

Due to its multidisciplinary character and ongoing progress, there is still no widely accepted definition
of green logistics, despite the fact that it has garnered significant scholarly interest. Green logistics, in
its broadest sense, is the design, execution, and management of logistics operations in a way that
minimizes environmental damage while accomplishing operational and financial goals. In order to
lower pollution and enhance logistics performance, it includes eco-friendly transportation systems,
sustainable material handling, waste management, eco-friendly packaging, effective resource use, and
the use of cutting-edge technologies (Prataviera et al., 2024; Ouni & Abdallah, 2024). By enhancing
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decision-making, streamlining logistics processes, and lessening environmental effects, digital
technologies like artificial intelligence (Al), the Internet of Things (IoT), big data analytics, and
intelligent transport systems have emerged as crucial facilitators of green logistics in more recent times.
(Prataviera et al., 2024).

A number of theoretical frameworks have been put up to explain the motivations behind and results of
the adoption of green logistics in various economic scenarios. One of the most well-known methods
assesses green logistics performance using the three pillars of sustainability economic, environmental,
and social performance emphasizing the need to strike a balance between social responsibility,
environmental preservation, and operational efficiency (Li et al., 2021; Prataviera et al., 2024). The
Technology-Organization-Environment (TOE) framework, which emphasizes that organizational
capabilities, technological readiness, and external environmental pressures all jointly influence green
logistics implementation, has been adopted by other academics to explain organizational adoption of
green logistics technologies (Guan, 2022). By adding contextual elements like institutional quality,
infrastructure availability, regulatory compliance, digital transformation, and green supply chain
integration all of which are crucial in situations where resource limitations and technological gaps
persist recent research carried out in emerging economies has further expanded these frameworks
(Prataviera et al., 2024).

The current study uses an integrated conceptual approach to investigate how internal organizational
characteristics and external environmental conditions affect the adoption of green logistics, drawing on
various theoretical views. In particular, the study takes into account external factors like infrastructure
development, environmental regulations, stakeholder collaboration, and customer demand for
sustainable logistics services in addition to internal drivers like organizational leadership, employee
capability, technological competence, and sustainability orientation. Policymakers and logistics
professionals looking to expedite sustainable logistics development in emerging economies will benefit
greatly from this integrated perspective, which offers a more thorough knowledge of green logistics
adoption.

Green Logistics Practices

The term "green logistics practices" refers to the incorporation of ecologically friendly tactics into
supply chain and logistics operations with the goal of reducing environmental effects while preserving
operational effectiveness and financial success. They include organizing, carrying out, and managing
logistical operations in a way that minimizes energy use, waste production, carbon emissions, and the
depletion of natural resources. Growing environmental concerns, climate change, strict environmental
legislation, and stakeholder demand for sustainable corporate operations have all contributed to the
global attention that green logistics has received (Shi et al., 2022; Nicoletti & Appolloni, 2024; Ouni &
Abdallah, 2024).

By integrating environmental and social sustainability into transportation, warehousing, packaging,
inventory management, and distribution operations, the idea of "green logistics" goes beyond the
conventional logistics goals of cost reduction and service quality. By using cleaner technologies,
sustainable operational procedures, and efficient resource use, companies implementing green logistics
practices aim to strike a balance between economic success and environmental responsibility. By
incorporating environmental factors into supply chain decision-making, green logistics improves
organizational competitiveness, operational resilience, and long-term sustainability (Adams et al., 2021;
Agyabeng-Mensah et al., 2021; Roy & Mohanty, 2024).
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Adopting green logistics techniques is becoming more and more crucial to meeting global sustainability
goals, especially the Sustainable Development Goals (SDGs) of the United Nations. Green logistics
directly supports SDGs 9 (Industry, Innovation, and Infrastructure) through sustainable industrial
development, SDG 11 (Sustainable Cities and Communities) by encouraging cleaner transportation
systems, SDG 12 (Responsible Consumption and Production) through waste reduction and efficient
resource use, and SDG 13 (Climate Action) by lowering greenhouse gas emissions across logistics
operations. In order to improve environmental performance while retaining profitability, bolstering
supply chain resilience, and raising customer satisfaction, businesses are investing more in sustainable
logistics initiatives (Leung et al., 2023; Jayarathna et al., 2024; Tetteh et al., 2025).

Green transportation, green warehousing, green packaging, reverse logistics, and eco-friendly
distribution are some of the main green logistics techniques that greatly enhance operational
performance, resource efficiency, and environmental sustainability. Organizations can reduce their
environmental impact, adhere to regulations, and generate long-term value for stakeholders while
promoting sustainable supply chain development when these practices are successfully implemented
(De Souza et al., 2022; Berberoglu et al., 2023; Prataviera et al., 2024).

Green Transportation

In order to reduce fuel consumption, greenhouse gas emissions, air pollution, and energy use, green
transportation refers to the application of environmentally sustainable solutions to freight and passenger
transportation. Improving transport sustainability has become a top priority for governments, logistics
service providers, and companies worldwide since transportation contributes significantly to carbon
emissions associated with logistics (Li et al., 2021; Ouni & Abdallah, 2024; Starostka-Patyk et al.,
2024).

Route optimization, vehicle load optimization, intermodal transportation, fuel-efficient driving, fleet
modernization, electric and hybrid vehicles, alternative fuels like hydrogen and compressed natural gas
(CNGQG), and the use of intelligent transport systems (ITS) are examples of green transportation practices.
In order to reduce travel time, fuel consumption, and carbon emissions, recent developments in artificial
intelligence (Al), the Internet of Things (IoT), big data analytics, and intelligent transport technologies
have greatly enhanced route planning, traffic management, fleet utilization, and vehicle scheduling
(Chhabra et al., 2022; Nicoletti & Appolloni, 2024; Zheng et al., 2025).

Businesses that use green transportation reap the benefits of reduced logistics costs, increased customer
happiness, better delivery dependability, and increased adherence to environmental rules. Additionally,
by implementing sustainable mobility solutions, green transportation improves environmental
performance, boosts supply chain resilience, increases operational efficiency, and supports national and
international climate change mitigation goals (Wu et al., 2021; Roy & Mohanty, 2024; Tetteh et al.,
2025).

Green Warehousing

Green warehousing is the process of designing, building, and running warehouses in a way that
maximizes operational effectiveness while minimizing environmental effects. To lower energy
consumption, operating costs, and environmental footprints, sustainable warehouses make use of
energy-efficient technologies, renewable energy sources, intelligent inventory systems, automated
material handling equipment, and environmentally friendly building designs (De Souza et al., 2022;
Leung et al., 2023; Roy & Mohanty, 2024).
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Artificial Intelligence (Al), robotics, Warehouse Management Systems (WMS), the Internet of Things
(IoT), automated guided vehicles (AGVs), and smart lighting systems are among the technologies that
modern green warehouses are increasingly integrating to improve inventory accuracy, optimize storage
space, boost operational efficiency, and reduce needless resource consumption. Warehouse
sustainability is further improved and circular economy initiatives are supported by the use of renewable
energy technologies, such as solar power, energy-efficient lighting, rainwater harvesting systems,
natural ventilation, and environmentally friendly building materials (Chhabra et al., 2022; Luu et al.,
2023; Nicoletti & Appolloni, 2024).

Green warehousing not only lowers operating costs but also improves worker safety, productivity,
carbon emissions, inventory control, and supply chain resilience. As a result, sustainable warehouse
management is now a crucial part of sustainable supply chain management and green logistics, allowing
businesses to enhance environmental performance while preserving long-term competitiveness
(Agyabeng-Mensah et al., 2021; Jayarathna et al., 2024; Tetteh et al., 2025).

Green Packaging

The creation and application of packaging materials and procedures that reduce environmental effects
over the course of a product's life cycle is referred to as "green packaging." It places a strong emphasis
on cutting down on packaging waste, making goods more recyclable, encouraging reusable packaging,
conserving resources, and promoting the use of renewable or biodegradable materials. Because it
promotes responsible resource use and lessens the environmental impact of supply chain activities,
green packaging has emerged as a crucial element of sustainable logistics and the circular economy (De
Souza et al., 2022; Berberoglu et al., 2023; Roy & Mohanty, 2024).

Due to their poor biodegradability and disposal difficulties, traditional packaging materials especially
conventional plastics have greatly increased environmental pollution. As a result, businesses are
embracing recyclable paper goods, biodegradable plastics, compostable materials, lightweight
packaging, reusable containers, and eco-design concepts that lower material use and boost package
effectiveness. In addition to reducing trash production, these environmentally friendly packaging
options improve resource recovery and encourage circular economy principles throughout supply
chains (Leung et al., 2023; Luu et al., 2023; Nikseresht et al., 2024).

By reducing package weight, maximizing cargo space usage, and increasing vehicle load efficiency,
green packaging not only minimizes environmental pollution but also lowers transportation costs.
Additionally, sustainable packaging helps businesses achieve more general sustainability and carbon
neutrality goals, boosts customer confidence, improves corporate environmental reputation, and makes
it easier to comply with environmental regulations (Afum et al., 2022; Ellison et al., 2025; Tetteh et al.,
2025).

Reverse Logistics

Moving goods, materials, and packaging from the point of consumption back to manufacturers,
distributors, or recycling facilities for reuse, repair, remanufacturing, refurbishing, recycling, or
environmentally responsible disposal is known as reverse logistics. Reverse logistics, in contrast to
typical forward logistics, aims to maximize resource efficiency and minimize environmental effects
while recovering value from returned goods. By prolonging product life cycles and lowering waste
production, reverse logistics is a key element of green logistics that supports the concepts of the circular
economy (De Souza et al., 2022; Nikseresht et al., 2024; Roy & Mohanty, 2024).
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As businesses work to minimize waste output, preserve natural resources, enhance resource recovery,
and promote sustainable production and consumption, reverse logistics has grown in significance.
Product returns, recycling, remanufacturing, refurbishing, garbage collecting, disposal management,
and the recovery of reused materials are examples of common reverse logistics tasks. By effectively
using recovered goods and resources, these methods generate economic value while promoting
environmental sustainability (Berberoglu et al., 2023; Luu et al., 2023; Shi et al., 2022).

By boosting product traceability, streamlining collection routes, increasing inventory visibility, and
facilitating data-driven decision-making, technological advancements like artificial intelligence (Al),
blockchain technology, radio frequency identification (RFID), the Internet of Things (IoT), and big data
analytics have greatly increased the effectiveness of reverse logistics. According to Chhabra et al.
(2022), Nicoletti & Appolloni (2024), Tetteh et al. (2025), and others, effective reverse logistics helps
businesses reduce landfill waste, recover economic value from returned goods, enhance overall supply
chain resilience, improve customer service, and strengthen environmental sustainability.

Eco-friendly Distribution

Planning and carrying out distribution operations utilizing ecologically sustainable techniques that
reduce carbon emissions, fuel consumption, traffic jams, and resource usage while preserving good
service quality is referred to as "eco-friendly distribution." It focuses on using effective distribution
networks and environmentally friendly transportation methods to maximize the flow of goods from
manufacturing sites to end users. Because it increases logistics efficiency while lowering the
environmental impact of transportation and distribution activities, eco-friendly distribution has emerged
as a crucial part of green logistics (Leung et al., 2023; Roy & Mohanty, 2024; Ouni & Abdallah, 2024).
Route optimization, delivery consolidation, multimodal transportation, cross-docking, urban
consolidation centers, electric delivery vehicles, bicycle deliveries, drone technology, and autonomous
delivery systems are important environmentally friendly distribution tactics. By forecasting consumer
demand, streamlining delivery schedules, cutting down on empty vehicle movements, and reducing trip
distances, artificial intelligence (Al), the Internet of Things (IoT), big data analytics, and intelligent
transport systems further improve distribution efficiency. With the help of these technologies,
businesses may maintain excellent service quality while increasing fleet utilization, lowering fuel
consumption, and reducing greenhouse gas emissions (Chhabra et al., 2022; Nicoletti & Appolloni,
2024; Zheng et al., 2025).

Adopting environmentally friendly distribution practices lowers transportation costs, emits less
greenhouse gases, improves delivery efficiency, boosts customer satisfaction, and strengthens
environmental sustainability. Sustainable distribution has become a strategic priority for companies
looking for long-term competitiveness and supply chain resilience as governments continue to tighten
environmental regulations and consumers demand more ecologically friendly business practices (Kim
et al., 2024; Ellison et al., 2025; Tetteh et al., 2025).

In general, companies can create environmentally conscious logistics systems that simultaneously
increase operational effectiveness, lower logistics costs, and promote sustainable development by
implementing green transportation, green warehousing, green packaging, reverse logistics, and eco-
friendly distribution. The United Nations Sustainable Development Goals (SDGs), especially SDG 9
(Industry, Innovation, and Infrastructure), SDG 12 (Responsible Consumption and Production), and
SDG 13 (Climate Action), are greatly aided by these practices, which together serve as the cornerstone
of green logistics and advance sustainable supply chain management and circular economy principles
(Agyabeng-Mensah et al., 2021; Jayarathna et al., 2024; Prataviera et al., 2024).
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Supply Chain Sustainability

In order to ensure that goods and services are sourced, produced, transported, and delivered in a way
that satisfies current needs without jeopardizing the ability of future generations to satisfy their own,
supply chain sustainability refers to the integration of environmental, economic, and social
considerations into supply chain activities. It highlights the implementation of ethical business practices
across the whole supply chain, from the procurement and manufacturing of raw materials to the
distribution, transportation, consumption, and end-of-life product management. The concept has gained
significant attention due to increasing concerns over climate change, resource depletion, environmental
degradation, and the growing demand from governments, customers, and other stakeholders for
environmentally and socially responsible business operations (Agyabeng-Mensah et al., 2021; Roy &
Mohanty, 2024; Ouni & Abdallah, 2024).

By incorporating social responsibility, economic viability, and environmental stewardship into supply
chain decision-making, supply chain sustainability goes beyond the conventional goals of cost reduction
and operational efficiency. In order to generate long-term value for stakeholders, organizations are
increasingly expected to implement sustainable procurement, green manufacturing, ecologically
friendly logistics, ethical sourcing, responsible labor practices, and transparent governance. As a result,
companies looking to improve long-term business performance, competitiveness, and resilience while
supporting sustainable development have made supply chain sustainability a strategic objective (Al-
Minhas et al., 2020; Leung et al., 2023; Tetteh et al., 2025).

The United Nations Sustainable Development Goals (SDGs), especially SDG 8 (Decent Work and
Economic Growth), SDG 9 (Industry, Innovation and Infrastructure), SDG 12 (Responsible
Consumption and Production), SDG 13 (Climate Action), and SDG 17 (Partnerships for the Goals), are
greatly aided by the implementation of sustainable supply chain practices. According to Berberoglu et
al. (2023), Nicoletti & Appolloni (2024), and Tetteh et al. (2025), sustainable supply chains enhance
organizational resilience, fortify stakeholder relationships, lower operational and environmental risks,
encourage responsible resource use, and facilitate the shift to low-carbon and circular economy systems.
The three interconnected elements of environmental performance, economic performance, and social
performance are frequently used to assess supply chain sustainability. Together, these factors offer a
thorough framework for evaluating how businesses achieve sustainable supply chain performance while
striking a balance between social responsibility, financial success, and environmental preservation
(Agyabeng-Mensah & Tang, 2021; Jayarathna et al., 2024; Roy & Mohanty, 2024).

Environmental Performance

Environmental performance refers to the degree to which a company reduces the negative
environmental effects of its supply chain operations while promoting effective resource utilization and
environmental conservation. It encompasses efforts to reduce pollution, energy consumption, waste
generation, water usage, greenhouse gas emissions, and the depletion of natural resources across the
supply chain. Environmental performance has emerged as a crucial metric for assessing the
effectiveness of green supply chain and logistics initiatives as organizations pursue more sustainable
development goals (Agyabeng-Mensah et al., 2021; Leung et al., 2023; Roy & Mohanty, 2024).
Organizations can improve environmental performance by complying with increasingly stringent
environmental regulations, reducing operational and reputational risks, improving their corporate
image, and strengthening stakeholder confidence. Improved environmental performance also promotes
resource efficiency, reduces environmental degradation, and supports climate change mitigation efforts,
thereby contributing to long-term organizational sustainability. Furthermore, effective environmental
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performance contributes to the achievement of the United Nations Sustainable Development Goals
(SDGs), particularly SDG 12 (Responsible Consumption and Production) and SDG 13 (Climate
Action), by promoting sustainable production systems, efficient resource utilization, and reduced
carbon emissions across supply chain operations (Starostka-Patyk et al., 2024; Ouni & Abdallah, 2024;
Tetteh et al., 2025).

Economic Performance

The ability of a supply chain to produce long-term financial value while preserving operational
effectiveness, profitability, and competitiveness is referred to as economic performance. It includes
important metrics like lower costs, increased productivity, increased revenue, profitability, ROI, market
expansion, customer happiness, and overall performance of the company. Economic performance in the
context of sustainable supply chain management indicates an organization's ability to attain financial
success while concurrently implementing socially and ecologically responsible practices (Agyabeng-
Mensah & Tang, 2021; Roy & Mohanty, 2024; Kim et al., 2024).

By decreasing material waste, cutting transportation and inventory costs, optimizing resource use,
boosting operational effectiveness, and avoiding interruptions throughout logistics and production
processes, sustainable supply chain methods improve economic performance. Green logistics strategies,
such as eco-friendly distribution, sustainable warehousing, energy-efficient transportation, and reverse
logistics, allow businesses to maximize resource allocation while lowering operating costs and raising
service quality. Furthermore, investments in digital technologies like artificial intelligence (Al),
automation, predictive analytics, the Internet of Things (IoT), and intelligent logistics systems improve
demand forecasting, optimize supply chain operations, boost organizational resilience, and improve
decision-making, all of which support long-term financial performance (Chhabra et al., 2022; Nicoletti
& Appolloni, 2024; Luu et al., 2023).

According to empirical data, companies that incorporate sustainability into their supply chain strategy
frequently see increased operational and environmental results in addition to better financial
performance. By boosting consumer happiness, enhancing business reputation, drawing in eco-aware
investors, and guaranteeing adherence to changing environmental legislation, sustainable supply chain
activities increase organizational competitiveness. According to Afum et al. (2022), Ellison et al.
(2025), and Tetteh et al. (2025), sustainability should therefore be seen as a strategic investment that
enhances corporate resilience, generates long-term competitive advantage, and promotes sustainable
economic growth rather than just an operating expense.

Social Performance

The degree to which supply chain operations improve the welfare of workers, clients, suppliers, local
communities, and society as a whole is referred to as social performance. It places a strong emphasis
on human rights protection, diversity and inclusion, community involvement, employee welfare,
occupational health and safety, ethical business practices, and responsible stakeholder relationships.
According to Agyabeng-Mensah & Tang (2021), Leung et al. (2023), and Roy & Mohanty (2024),
social performance in sustainable supply chain management represents an organization's dedication to
generating shared value while guaranteeing justice, accountability, and social responsibility along the
supply chain.

By encouraging suppliers to adhere to ethical and sustainable standards, eliminating child and forced
labor, investing in employee training and development, promoting fair labor practices, guaranteeing
safe and healthy working environments, and supporting gender equality, organizations can improve
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social performance. In order to enhance their social impact and fortify ties with host communities and
business partners, numerous organizations also actively participate in corporate social responsibility
(CSR) initiatives, community development programs, educational support, and stakeholder engagement
activities (Al-Minhas et al., 2020; Baah et al., 2020; Ellison et al., 2025).

By encouraging suppliers to adhere to ethical and sustainable standards, eliminating child and forced
labor, ensuring safe and healthy working environments, investing in employee training and
development, and supporting gender equality, organizations can improve their social performance. In
order to enhance their social impact and fortify ties with host communities and business partners, many
organizations also actively participate in corporate social responsibility (CSR) initiatives, community
development programs, educational support, and stakeholder engagement activities (Al-Minhas et al.,
2020; Baah et al., 2020; Ellison et al., 2025).

A company's reputation, employee happiness, customer loyalty, stakeholder trust, and long-term
organizational viability are all improved by strong social performance. Additionally, by promoting
productive employment and decent working conditions, SDG 8§ (Decent Work and Economic Growth),
SDG 10 (Reduced Inequalities), and SDG 16 (Peace, Justice, and Strong Institutions) through ethical
governance, transparency, and accountability across supply chains, it directly contributes to the
achievement of the SDGs (Prataviera et al., 2024; Tetteh et al., 2025; Kim et al., 2024).

Long-term organizational sustainability, stakeholder trust, consumer loyalty, employee satisfaction, and
business reputation are all improved by strong social performance. Additionally, it directly contributes
to the accomplishment of the Sustainable Development Goals (SDGs) of the United Nations,
specifically SDG 8 (Decent Work and Economic Growth) by promoting decent working conditions and
productive employment, SDG 10 (Reduced Inequalities) by promoting inclusive and equitable business
practices, and SDG 16 (Peace, Justice, and Strong Institutions) by promoting ethical governance,
accountability, and transparency throughout supply chains (Prataviera et al., 2024; Tetteh et al., 2025).

Determinants of Green Logistics Adoption

Environmental Regulations and Policies (ERP)

By creating institutional, legal, and administrative frameworks that support environmentally conscious
corporate operations, environmental regulations and policies (ERP) play a crucial role in encouraging
the adoption of green logistical practices. To cut greenhouse gas emissions, minimize waste production,
increase energy efficiency, and promote sustainable resource usage throughout supply chains,
governments and international organizations have implemented a number of environmental legislations.
Organizations have been forced to include sustainability into their logistics and transportation
operations by international initiatives like the Paris Agreement, carbon emission reduction objectives,
environmental management standards, and national climate legislation (Zhang et al., 2020; Huang &
Wang, 2022).

By establishing emission limits, enforcing waste management regulations, and offering incentives for
sustainable business practices, environmental regulations encourage organizations to adopt green
transportation, energy-efficient warehousing, eco-friendly packaging, reverse logistics, and cleaner
production technologies. In addition to increasing regulatory compliance and corporate environmental
performance, policy tools like carbon pricing mechanisms, environmental taxation, green certification
programs, and financial incentives for low-carbon technologies encourage businesses to invest in
environmentally sustainable logistics systems (Baah et al., 2020; Kim et al., 2024).

Environmental laws are becoming more significant in developing and emerging economies as
governments fortify policies to conform to the United Nations Sustainable Development Goals (SDGs)
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and global sustainability commitments. Businesses are encouraged to increase operational
effectiveness, lower environmental hazards, improve corporate reputation, and boost competitiveness
in both home and foreign markets by adhering to environmental standards. However, especially for
small and medium-sized businesses (SMEs), the execution of environmental requirements may
necessitate a significant financial investment in cleaner technology, employee training, and process
innovation. Despite these upfront expenses, companies that violate environmental standards risk
financial penalties, legal repercussions, harm to their brand, and less market prospects (Leung et al.,
2023; Ellison et al., 2025).

According to recent research, environmental laws not only encourage compliance but also foster
innovation by motivating businesses to use cutting-edge digital technology and create greener logistics
capabilities. Businesses may monitor emissions, manage logistical operations, increase energy
efficiency, and more successfully comply with regulations by integrating artificial intelligence (Al), the
Internet of Things (IoT), big data analytics, and intelligent transport systems. Thus, in addition to
supporting SDGs 9 (Industry, Innovation, and Infrastructure), 12 (Responsible Consumption and
Production), and 13 (Climate Action), a supportive regulatory environment is essential for the
implementation of green logistics and long-term organizational sustainability (Nicoletti & Appolloni,
2024; Tetteh et al., 2025; Ouni & Abdallah, 2024).

Technological Advancements and Innovations (TAI)

By enhancing the control, optimization, and real-time monitoring of logistics operations, technological
advances and advancements (TALI), in particular the Internet of Things (IoT), artificial intelligence (Al),
and big data analytics, have become crucial facilitators of green logistics. By facilitating intelligent
route optimization, predictive logistics management, and effective decision-making, these solutions
lower fuel consumption, greenhouse gas emissions, and operational waste. Automated warchouse
systems improve storage and retrieval efficiency and cut energy consumption, while the use of electric
and hydrogen-powered cars further promotes environmentally sustainable transportation by reducing
reliance on fossil fuels. Furthermore, advanced data analytics and IoT-enabled monitoring systems
boost supply chain performance overall, optimize resource usage, and improve logistics visibility. As a
result, technological advancements not only lower operating expenses but also increase environmental
sustainability, allowing businesses to boost productivity, reduce their environmental impact, and
become more competitive in an increasingly digital corporate world. (Chhabra et al., 2022; Luu et al.,
2023; Van Vo & Nguyen, 2023; Nicoletti & Appolloni, 2024; Zheng et al., 2025).

Supply Chain Collaboration and Integration (SCI)

The successful implementation of green logistics depends on supply chain collaboration and integration
(SCI), which encourages cooperation between manufacturers, distributors, suppliers, logistics service
providers, and other stakeholders to increase operational effectiveness and environmental sustainability.
Co-loading, shared distribution networks, and strategic alliances are examples of collaborative practices
that increase vehicle utilization, eliminate empty loads, optimize transportation routes, minimize
resource consumption, and reduce greenhouse gas emissions. By promoting sustainable resource
management and industrial sustainability, the participation of ecologically conscious suppliers and
outside logistics companies enhances the effectiveness of the green supply chain. Organizations can
also increase information sharing, reduce operational redundancies, and strengthen supply chain
resilience through effective collaboration. Successful supply chain integration, however, frequently
necessitates large expenditures in digital technologies, standardized procedures, and cooperative
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platforms, which can be difficult, especially in poor and emerging economies. However, companies that
form solid alliances with green supply chain partners are better positioned to lessen their environmental
impact, increase the effectiveness of their logistics, and accomplish long-term sustainability goals.
(Jazairy et al., 2021; Agyabeng-Mensah et al., 2021; Leung et al., 2023; Prataviera et al., 2024).

Energy Efficiency in Operations (EEO)

Because it lowers fuel consumption, energy usage, operational expenses, and environmental
degradation, energy efficiency in operations (EEO) is a crucial part of green logistics. By implementing
strategies like load consolidation, moving freight to lower-emission transportation modes like rail and
maritime transportation, optimizing transportation routes, putting in place energy-efficient warehouse
systems, and using renewable energy sources, organizations can increase their energy efficiency. It has
also been demonstrated that hybrid transport models serve environmental sustainability goals while
lowering reliance on high-emission modes of transportation. Improving energy efficiency has grown
more crucial for lowering carbon emissions and managing operating costs as industrial activity
continues to grow, especially in emerging nations. Additionally, despite changes in energy prices,
organizations can improve operational performance, create long-term cost savings, and strengthen
environmental sustainability by investing in renewable energy technology, energy-efficient facilities,
and infrastructure renovations. (Li et al., 2021; Huang & Wang, 2022; Chhabra et al., 2022; Leung et
al., 2023; Roy & Mohanty, 2024).

Waste Minimization and Sustainable Packaging (WSP)

Green logistics must include waste minimization and sustainable packaging (WSP), which focuses on
cutting down on product, packaging, and operational waste while encouraging effective resource use
and environmental sustainability. Organizations are adopting sustainable packaging techniques as a
result of consumers' preference for biodegradable, recyclable, and reusable packaging materials due to
growing environmental consciousness. Recycling materials, recovering end-of-life packaging, and
waste-to-energy programs are some of the tactics that help reduce landfill disposal and promote
sustainable development. By using recyclable materials, lightweight packaging, and resource-efficient
package designs that reduce environmental impacts, organizations especially those producing
significant packaging waste can improve their green logistics performance. Sustainable packaging
meets the increased demand for eco-friendly products while also supporting environmental goals in the
production and retail sectors. However, small and medium-sized businesses (SMEs), which frequently
encounter financial and technological obstacles in implementing ecologically sustainable packaging
solutions, may need to make a sizable initial investment in order to make the switch to sustainable
packaging. (De Souza et al., 2022; Berberoglu et al., 2023; Leung et al., 2023; Roy & Mohanty, 2024,
Starostka-Patyk et al., 2024).

Resource Availability and Sustainable Sourcing (RSS)

Because they guarantee that logistical operations are supported by ecologically sustainable inputs while
reducing ecological impacts, resource availability and sustainable sourcing (RSS) are crucial factors in
determining the success of green logistics implementation. Renewable energy, biofuels, recyclable
materials, biodegradable packaging, and other eco-friendly inputs are examples of sustainable resources
that help businesses lower carbon emissions, preserve natural resources, and enhance supply chain
sustainability in general. An organization's capacity to successfully adopt green logistics techniques is
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greatly impacted by the accessibility and availability of these resources (Shi et al., 2022; Ouni &
Abdallah, 2024).

Purchasing goods, raw materials, and logistical inputs from vendors who follow social, ethical, and
environmental guidelines is known as sustainable sourcing. In order to guarantee that materials like
packaging, fuels, and industrial inputs satisfy sustainability standards and uphold the concepts of the
circular economy, organizations are working more and more with certified green suppliers. By lowering
reliance on fossil fuels and greenhouse gas emissions throughout supply chains, the use of renewable
energy in transportation, warehousing, and distribution activities improves environmental performance
even more (Agyabeng-Mensah et al., 2021; Berberoglu et al., 2023).

Despite its advantages, resource availability is still a major problem, especially in poor and growing
nations where sustainable materials, green-certified suppliers, and infrastructure for renewable energy
are sometimes scarce or costly. Organizations may find it difficult to completely implement sustainable
sourcing strategies due to high investment costs, insufficient infrastructure, and supply uncertainty. In
order to reduce supply disruptions and guarantee long-term operational continuity, businesses must
constantly evaluate the availability, dependability, and quality of sustainable resources while creating
resilient sourcing strategies (Van Vo & Nguyen, 2023; Ellison et al., 2025).

By enhancing supplier assessment, resource planning, demand forecasting, and supply chain
transparency, developments in digital technologies, such as blockchain, artificial intelligence (Al), the
Internet of Things (IoT), and big data analytics, have reinforced sustainable sourcing. Organizations
may monitor supplier sustainability performance, maximize resource use, enhance traceability, and
support evidence-based sourcing choices with the help of these tools. In order to achieve SDGs 9
(Industry, Innovation, and Infrastructure), 12 (Responsible Consumption and Production), and 13
(Climate Action), resource availability and sustainable sourcing have emerged as strategic drivers of
green logistics, organizational resilience, and sustainable supply chain performance (Nicoletti &
Appolloni, 2024; Roy & Mohanty, 2024; Tetteh et al., 2025).

Organizational Culture (0C)

The adoption, application, and success of green logistics management within firms are influenced by
organizational culture. It includes the attitudes, convictions, values, and behavioral standards that
influence how businesses handle environmental stewardship, sustainability, and operational efficiency.
By encouraging ecologically conscious corporate practices, boosting staff involvement in green
projects, and fostering long-term environmental responsibility, a strong sustainability culture improves
green logistics management (Al-Minhas et al., 2020; Baah et al., 2020).

Changes in global value chains, consumer preferences for eco-friendly products, worries about global
minimum tax policies, opportunities for green development, climate change regulations, and
environmental protection requirements are all putting pressure on businesses, especially small and
medium-sized enterprises (SMEs). These demands push companies to support eco-friendly workplaces
and incorporate sustainability into their operations (Leung et al., 2023).

Organizational culture has a significant impact on the uptake and long-term viability of green logistical
techniques. Employees are encouraged to adopt green practices and the implementation of ecologically
friendly logistical tasks is made easier by a culture that supports sustainability, creativity, and
environmental awareness. Employees are more inclined to take part in waste reduction, resource
efficiency, and ongoing environmental improvement when sustainability is made a core company value.
According to Agyabeng-Mensah & Tang (2021) and Ellison et al. (2025), a strong green organizational
culture can therefore boost customer loyalty, employee morale, and compliance with international
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sustainability standards, all of which can strengthen organizational competitiveness and long-term
sustainability.

Corporate Social Responsibility (CSR)

As part of an organization's ethical and social obligations, corporate social responsibility (CSR) is
crucial in advancing environmentally friendly logistics methods. In response to corporate social
responsibility (CSR) obligations that strive to balance economic goals with environmental protection
and social responsibility, logistics strategies are increasingly incorporating eco-friendly techniques.
Businesses are under growing social pressure to conduct themselves ethically and make constructive
contributions to sustainable development as economies and digital technologies advance (Al-Minhas et
al., 2020; Baah et al., 2020).

Protecting consumer rights, enhancing working conditions for employees, preserving the environment,
and supporting community development in accordance with applicable laws and regulations are all
included in corporate social responsibility. CSR has grown in significance and complexity for logistics
firms because to the industry's quick growth and wide-ranging impact. Organizations are expected to
contribute to societal well-being through sustainable operations and ethical business practices in
addition to pursuing profits (Leung et al., 2023; Prataviera et al., 2024).

Organizations are encouraged by CSR activities to embrace sustainable practices that go beyond simple
regulatory compliance. Businesses can boost customer confidence, reinforce their environmental
stewardship, improve brand reputation, and successfully address stakeholders' and investors' growing
sustainability demands by incorporating CSR into logistical operations. Additionally, implementing
sustainable logistics techniques can boost an organization's commitment to environmental
sustainability, develop ties with the community, and enhance its reputation (Ellison et al., 2025; Tetteh
et al., 2025).

Despite the growing scholarly interest in green logistics, several gaps remain in the existing literature.
Much of the previous research has concentrated on developed economies with sophisticated
infrastructure, mature institutional frameworks, and advanced digital capabilities, while relatively less
attention has been given to the challenges of green logistics adoption in developing and emerging
economies. Furthermore, existing studies have often examined technological innovation, organizational
capabilities, environmental regulations, supply chain collaboration, and sustainability practices
independently rather than providing an integrated assessment of how these factors collectively influence
green logistics adoption and performance. There is also limited evidence on how emerging technologies,
including automation, artificial intelligence (Al), the Internet of Things (IoT), and data analytics,
interact with organizational and environmental factors to support sustainable logistics practices. These
gaps indicate the need for a more integrated understanding of the technological, organizational,
regulatory, operational, and stakeholder-related determinants of green logistics adoption. Therefore,
this study synthesizes existing literature to examine the major factors influencing green logistics
implementation and their implications for sustainable supply chain performance, while providing
practical and policy-oriented insights for accelerating sustainable logistics development in emerging-
economy contexts.
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Green Logistics Adoption Framework and SDG Matrix

Figure 1. Integrative Conceptual Model: Deter of Gre
Impact on Sustainable Supply Chain Performance and SDGs

DETERMINANTS OF GREEN LOGISTICS ADOPTION
[ -
| O in

©

Environmental Regulations and Policies.
Government policies, standards, incentives,
and regulatory enforcement

and

Al, 16T, big data, blockchain, automation,
digital platforms, green technologies

Supply Chain Collaboration and Integration
Information sharing, strategic partnerships,
collaborative planning, joint initiatives

Energy Efficiency in Operations
Energy-cfiicient equipment, route optimization,

alternative fuels, operational efficiency

Waste Minimization and Sustainable Packaging.
Waste reduction, recycling, reuse,

eco-friendly and recyclable packaging

Resource Availability and Sustainable Sourcing
Sustainable procurement, green materials,
responsible sourcing, circular economy

Organizational Culture
Top management commitment, green culturs,
employee involvement, training.

s'®

"”e
Q I@\

Corporate Social Responsibility (CSR)

Ethical practices, community engagement,
stakeholder responsibility, transparency

en Log Adoption and Their

CONTRIBUTION TO
SUSTAINABLE DEVELOPMENT
LS (SDGS)

GREEN LOGISTICS

P 2
n md

=h
+ Graan transportation
« Green warehousing
+ Green packaging
+ Reverse logistics.
 Eco-friendly distribution
* Sustainable practices

\

(&)

™\ Social Performance

SUSTAINABLE SUPPLY CHAIN
PERFORMANCE OUTCOMES

Industry, Innoxation
and Infrastructure

\, Environmental Performance
* Lowes emissions and pollution
+ Reduced waste and resource use
* Energy and water consenvation
« Compliance and environmental stewardship

Sustainable Cities
and Communities

Economic Performance
 Responsible
Cansumptien
and Production

« Cost reduction and efficiency
+ Productivity improvement

+ Competitive advantage

* Long-term financial sustainability

+ Employee well-being and safety
« Fair labor and ethical practices

+ Community development

* Stakeholder trust and satisfaction

Partnerships
for the Goals

Table 1. Summary Matrix: Determinants, Performance Outcomes, and Relevant SDGs

Supply Chain Performance Outcomes
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Note: SDGs—Sustainable Development Goals.
Methodology

This study adopted a qualitative desktop research design based entirely on the synthesis of secondary
literature. The design was considered appropriate because the study is conceptual in nature and aims to
examine the major determinants influencing the adoption of green logistics and their implications for
sustainable supply chain performance. Rather than collecting primary data through questionnaires or
interviews, the study systematically reviewed and synthesized existing theoretical, empirical, and policy
evidence to develop an integrated understanding of the factors shaping green logistics implementation.
The literature search was conducted using Scopus, Web of Science, and Google Scholar, complemented
by manual screening of the reference lists of relevant studies to identify additional publications. The
search strategy employed combinations of keywords related to the study objectives, including “green

ERINT3 EERNT3 ERINT3 EEINT3

logistics,” “green logistics adoption,” “sustainable logistics,” “green supply chain,” “green logistics

“green logistics performance,” “technological

EEIN3

practices,” innovation and green logistics,”

“environmental regulation and green logistics,” “supply chain collaboration and green logistics,”

EEINT3 EEINT3

“energy efficiency and logistics,” “waste management and green logistics,” “sustainable sourcing and

ERINT3

logistics,” “organizational culture and green logistics,” and “corporate social responsibility and green
logistics.” The Boolean operators “AND” and “OR” were used to combine and refine search terms and
improve the relevance of the retrieved literature. The search focused primarily on publications between
2020 and 2025 in order to capture recent developments in green logistics, sustainability, technological
innovation, and sustainable supply chain management. However, selected earlier publications were
retained where they provided important theoretical or conceptual foundations for the study.

The literature selection process followed clearly defined inclusion and exclusion criteria. Publications
were included where they addressed green logistics, sustainable logistics, green supply chain
management, or closely related sustainability issues; examined one or more of the determinants relevant
to the study; provided theoretical, conceptual, empirical, or policy-based evidence; and were published
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primarily between 2020 and 2025. Peer-reviewed journal articles constituted the principal sources,
while relevant books, conference proceedings, government publications, policy documents, and reports
from reputable international organizations were also considered where they provided substantive
evidence relevant to the study. Publications were excluded where they were unrelated to green logistics
or sustainable supply chain management, did not address any of the identified determinants, lacked
sufficient conceptual or empirical information, were duplicate records, or provided insufficient
evidence to support the objectives of the review. Only publications available in English were considered
for the final synthesis.

The screening and selection process was conducted systematically in several stages. The initial search
identified 186 records from the selected databases and supplementary searches. After removing 38
duplicate records, 148 publications remained for title and abstract screening. Following this initial
screening, 93 publications were excluded because they did not sufficiently address green logistics,
sustainable logistics, green supply chain management, or the determinants examined in the study.
Consequently, 55 publications were subjected to full-text assessment. After applying the inclusion and
exclusion criteria to the full texts, 35 publications were considered sufficiently relevant and were
included in the final qualitative synthesis. The final body of literature therefore consisted of sources
that directly contributed to understanding the technological, organizational, regulatory, operational,
resource-related, and stakeholder dimensions of green logistics adoption.

The selected literature was analyzed using thematic content analysis. The analytical process involved
careful familiarization with the selected publications, identification of relevant concepts and findings,
initial coding, grouping of similar codes, development of broader themes, comparison and refinement
of themes, and synthesis of the resulting evidence. During the initial coding stage, relevant information
relating to the drivers, barriers, implementation practices, challenges, and outcomes of green logistics
was extracted from the selected literature. Similar findings were subsequently grouped into broader
thematic categories reflecting the objectives of the study. The principal themes identified were
environmental regulations and policies, technological innovations and advancements, supply chain
collaboration and integration, energy efficiency in operations, resource availability and sustainable
sourcing, waste minimization and sustainable packaging, organizational culture, and corporate social
responsibility.

The thematic synthesis involved comparing findings across the selected publications to identify
recurring patterns, areas of agreement and disagreement, emerging trends, implementation challenges,
and reported sustainability outcomes. Particular attention was given to how technological,
organizational, environmental, operational, and stakeholder-related factors interact to influence green
logistics adoption and performance. Where differences were observed across studies, consideration was
given to contextual factors such as institutional conditions, technological readiness, organizational
capabilities, resource availability, and market environments. This process enabled the study to move
beyond a simple description of individual studies and develop an integrated understanding of the
determinants of green logistics adoption.

To enhance the credibility and relevance of the evidence, priority was given to peer-reviewed academic
publications and authoritative sources produced by reputable international organizations, government
institutions, and policy bodies. Greater emphasis was placed on recent literature published between
2020 and 2025 because of the rapid evolution of digital technologies, environmental policies, and
sustainable logistics practices during this period. Nevertheless, foundational studies published before
2020 were retained where necessary to establish key theoretical concepts and provide appropriate
conceptual grounding. The quality and relevance of each source were considered based on its alignment
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with the research objectives, contribution to the understanding of green logistics, and relevance to
sustainable supply chain performance.

Finally, the evidence from the reviewed literature was synthesized across the identified themes to
develop an integrated conceptual understanding of green logistics adoption. The synthesis considered
how environmental regulations, technological innovation, supply chain collaboration, energy
efficiency, sustainable sourcing, waste minimization, organizational culture, and corporate social
responsibility collectively contribute to the implementation and performance of green logistics. The
findings from this synthesis formed the basis for the subsequent discussion, conclusions, and
recommendations of the study. The study relied entirely on secondary qualitative literature and therefore
did not involve primary respondents, questionnaires, interviews, or experimental observations.

Conclusion

In order to address the environmental issues related to contemporary supply chain and logistics
operations while preserving economic competitiveness, green logistics has emerged as a crucial tactic.
Organizations are under increasing pressure to incorporate sustainable practices into their logistical
operations as worries about climate change, resource depletion, and environmental degradation grow
worldwide. This study looked at the main factors that influence the adoption of green logistics,
emphasizing the roles of environmental laws and policies, technological developments and innovations,
supply chain cooperation and integration, operational energy efficiency, waste reduction and
sustainable packaging, resource availability and sustainable sourcing, organizational culture, and
corporate social responsibility.

The research shows that a comprehensive strategy that combines organizational commitment, technical
innovation, regulatory backing, and stakeholder participation to enhance operational and environmental
performance is necessary for the successful implementation of green logistics. While emerging
technologies like artificial intelligence (Al), the Internet of Things (IoT), and big data analytics allow
enterprises to optimize logistics operations, lower carbon emissions, and enhance resource efficiency,
environmental rules offer the required regulatory guidance. In a same vein, environmental sustainability
and organizational resilience are strengthened by cooperative supply chain practices, green packaging,
energy-efficient processes, and sustainable sourcing.

The study comes to the conclusion that green logistics is a strategic business approach that improves
operational efficiency, company competitiveness, and long-term sustainability in addition to being an
environmental duty. The United Nations Sustainable Development Goals (SDGs), especially SDG 9
(Industry, Innovation and Infrastructure), SDG 12 (Responsible Consumption and Production), SDG
13 (Climate Action), and SDG 17 (Partnerships for the Goals), will be greatly advanced by the adoption
of integrated green logistics practices.

Recommendations
The following suggestions are put forth in light of the study's findings:

1. Boost policy incentives and environmental regulations: To encourage businesses to
embrace sustainable logistics methods, governments should create and successfully implement
environmental legislation while offering incentives like tax breaks, green funding, and
certification programs.

2. Invest in technological innovation: To boost operational effectiveness, maximize resource
utilization, and lessen environmental effects, logistics companies should invest more in
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cutting-edge technologies like artificial intelligence (Al), the Internet of Things (IoT), big data
analytics, automation, and intelligent transportation systems.

3. Encourage sustainable supply chain collaboration: To promote information sharing,
sustainable sourcing, reverse logistics, and coordinated environmental initiatives that improve
overall supply chain sustainability, organizations should fortify their relationships with
suppliers, logistics service providers, clients, and regulatory bodies.

4. Create an organizational culture that is focused on sustainability: Management should
incorporate environmental sustainability into business strategy by encouraging staff
awareness, ongoing training, leadership dedication, and corporate social responsibility
programs that support the use of green logistics techniques.

5. Encourage sustainable resource management and energy-efficient operations: To
enhance environmental performance and further the accomplishment of the Sustainable
Development Goals (SDGs), especially SDG 9 (Industry, Innovation and Infrastructure), SDG
12 (Responsible Consumption and Production), SDG 13 (Climate Action), and SDG 17
(Partnerships for the Goals), organizations should give priority to renewable energy, eco-
friendly packaging, waste reduction, resource-efficient technologies, and sustainable
distribution systems.
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