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Aldona Jarašūnienė1(B) and Margarita Išoraitė2
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Abstract. Climate change has a profound impact on our way of life, prompting
both individuals and companies to contribute to a greener future. The logistics sec-
tor is no exception, as green logistics plays an increasingly significant role within
the supply chain. To practice sustainable and ecological logistics, it is crucial to
implement green practices right from the initial movement of goods. This article
delves into the concept of green logistics, supply chain trends, green supply chain
practices, and tools for green logistics management. The adoption of green logis-
tics by transportation companies is seen as a means to enhance their competitive
advantage in today’s economic, social, and environmental landscape. However,
effectively implementing the principles of sustainable development requires the
integration of different areas that are often treated separately, necessitating new
methods and tools. Nevertheless, there exists a knowledge gap regarding the prac-
tical application of green logistics measures, highlighting the need for further
understanding and insights in this area.
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1 Introduction

Currently, there is an increased need for sustainable development, the main element of
which is the so-called green supply chain or, more broadly, green logistics. Green logis-
tics are solutions that include everything related to production transportation activities,
and supply chain. With the help of Green Logistics, the customers’ needs are met with
minimal costs. Despite current trends, managers responsible for supply chains are still
skeptical of the changes proposed by the European Commission. The objective of this
paper is to delve into the concept of green logistics, analyze the latest trends in supply
chain management, and investigate the diverse array of tools available for implement-
ing green logistics and fostering sustainable supply chains. Embracing green logistics
within transportation companies is perceived as a strategic approach to enhance their
competitive edge in the prevailing economic, social, and environmental landscape.
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2 Green Logistics Theory

2.1 Green Logistics Concept

Green logistics forms the development prospects of the transport company linked to envi-
ronmental issues. It can be said that transport is the activity in which the principles of
green logistics are implemented, therefore it is important to evaluate the business activi-
ties in this sector progress and potential in the field of implementation of green logistics
principles. Therefore, it is important to answer the question, how are the principles of
green logistics implemented in the transport sector?

According to Cheng et al. [4], Green Logistics (GL) activities revolve around the
environmentally conscious and efficient management of goods and information flows.
These activities aim to generate added value for consumers while simultaneously pre-
serving the environment and promoting the adoption of a circular business economy.
By prioritizing sustainable practices, Green Logistics seeks to meet the evolving needs
of consumers while minimizing negative environmental impacts. The principles of the
circular economy, secondary use, sorting, and other areas of the green economy are of
increasing concern to society and businesses. To be a strong market player, the business
pays particular attention to sustainability and follows the path of the green course. Nowa-
days, the consumer chooses very responsibly. He wants to have a sustainable product
that is made from recycled materials and is fully recyclable.

Based on the findings of Vienažindiene et al. [28], the integration of green logis-
tics is of paramount importance in implementing the principles of the circular econ-
omy. By adopting green logistics practices, organizations are able to effectively address
environmental, economic, and social concerns. These practices enable a more sustain-
able and holistic approach to resource management, waste reduction, and promoting a
regenerative economy.

In contrast, Mak et al. [14], conducted an analysis and found that logistics, being
largely invisible to most customers, poses difficulties in implementing green logistics
policies effectively.

Wang et al. [29], expressed the belief that green logistics plays a key role in reducing
the environmental impact associatedwith logistics activities. They argue that green logis-
tics aims for balanced economic, social, and environmental development, distinguishing
itself from traditional logistics, which focuses on cost reduction.

Discussing the broader impact of green logistics, Kwak et al. [12], noted that it
considers the influence of transportation and environmental sectors on the entire logis-
tics process. Furthermore, Kwak et al. [12], argue that green logistics, in a narrower
sense, pertains to pollution reduction and management activities, including measures to
decrease air pollution and gas emissions during the transportation of goods.

Richnák et al. [21], examined the directions of sustainable development from the
point of view of logistics, ensuring a better quality of life for both current and future
generations. Transport companies should realize and take responsibility not only for
the success of their operations, but also for their contribution to the development and
environmental impact of the community, region, or country.
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Werner-Lewandowska et al. [31] posit that companies can achieve sustainable out-
comes by prioritizing the implementation of logistics solutions. Factors such as advanc-
ing technological capabilities and the growing demand for innovation can contribute
to making transport infrastructure more sustainable, adaptable to user needs, environ-
mentally friendly, and resilient to climate change. However, it is essential to have a
well-defined sustainable development policy to effectively pursue these goals.

In a similar vein, Trivellas et al. [26] emphasize the increasing interest in green
logistics and sustainable supply chains. They note that green solutions are viable across
various domains, including renewable energy, waste management, green transport, and
logistics, and the implementation of the sharing economy. This highlights the wide-
ranging possibilities for incorporating sustainable practices throughout different aspects
of the logistics industry.

Tan et al. (2020) focus on the use of optimization techniques and mathematical
programming models in green supply chain research. It is essential to better protect the
interests of consumers, ensure fair competition between producers and facilitate the free
movement of organic products in the EU. The organic product control system aims to
give consumers certainty that when they buy EU or equivalent organic products, the
rules have been applied at every stage of the supply chain. This should apply where
these products are produced in the EU or imported.

Neto et al. [8] proposed a comprehensive framework for designing and assessing
sustainable logistics networks. Their study highlights the growing significance of envi-
ronmental factors in the design process of logistics networks. Recognizing the evolving
environmental landscape, the framework takes into account the environmental influ-
ences that impact logistics operations, ensuring that sustainability considerations are
effectively integrated into network design decisions.

Paužuolienė et al. [18] stated that the implementation of green logistics in the orga-
nization highlights a few advantages. According to Paužuolienė et al. [18] this practice
reveals an increase in the volume of goods delivered on time, better use of capacity, pro-
motes the quality of products or services, increases product variety, and reduces waste.
Based on Paužuolienė et al. [18] research data, it can be concluded that price and deliv-
ery are still important to consumers consistency of time and quality of services provided
and socially responsible activities of the company are practically irrelevant or efforts to
contribute to the reduction of environmental problems.

Zowada [34] mentioned that the concept of green logistics is still poorly recognized
by many companies. In most cases, it is due to the lack of knowledge of the managers
about the assumptions of the concept itself and the methods of its implementation. It is
widely recognized that logistics affects the environment, so green logistics becomes a
key component for sustainable management.

Mala et al. [16] investigated that the advantage of green logistics is that its application
makes assumptions to reduce general operating costs, reduce pollution, reduce fuel and
energy consumption, optimize logistic flows, reduce emissions of toxic substances.

Vasiliauskas et al. [27] state that the concept of green logistics is related to sustainable
development and is important on three equal levels: economic, ecological and social.
This is also confirmed by the definition of green logistics. The interaction between the
ecological, economic, and social levels is shown in Fig. 1.
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Fig. 1. Themain levels of implementation of the green concept and the goals. Source:Vasiliauskas
et al.

According to Vasiliauskas et al. [27] the interaction of economic, ecological, and
social levels means that green logistics and the implementation of the concept in any
organization should be carried out in accordancewith the principles of economic, ecolog-
ical, and social responsibility. The organization should prepare a green logistics imple-
mentation strategy specifically adapted to it, taking into account the external and internal
factors affecting the organization’s activities [27].

2.2 Supply Chain Trends

Jančiauskas et al. [19] argue that improving the supply chain is essential for a company
to be competitive. The factors that determine that the company needs to be concerned
and start improving its supply chain are as follows [19]:

• Rapid growth of transportation costs. Increased transportation costs mean that supply
is a big loss for the company. The entire supply needs to be re-planned and transport
optimized as much as possible.

• Peak production efficiency reached. This means that in order to continue to improve,
it is necessary to strive for perfection not only in production but also in supply.

• Fundamental change in inventory management. When inventory management
changes, the supply chain must also change.

• An increased range of products can also be a factor that forces supply chain
improvement, as in this case supply needs to be re-planned and improved.

• The revolution in computer and communication technologies. To stay competitive,
you need to improve your supply chain.

• Improve the supply chain to ensure supply optimization.
• Global competition. It is imperative to improve your supply chain and seek

competitive advantages over your competitors.
• Foreign sources of supply. To look for cheaper and more competitive solutions, it

is necessary to look abroad and at the same time to re-plan the supply chain more
efficiently.
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According to Rejeb et al. [20], the global impact of the pandemic has brought about
visible social and economic effects worldwide. One of the sectors significantly affected
by this crisis is the food supply chain (FSC), which has faced severe disruptions due to
humanitarian threats and concerns about an unstable business environment.

Throughout the COVID-19 pandemic, serious challenges to the food supply have
emerged, as highlighted by Rejeb et al. [20]. These challenges have had a notable influ-
ence on the four key principles of food security: accessibility, affordability, stability, and
usability. The pandemic has significantly impacted these principles, underscoring the
critical importance of ensuring a secure and reliable food supply chain in times of crisis.

Yuan et al. [32] mentioned that Industry 4.0 has revolutionized supply chainmanage-
ment. Thanks to Industry 4.0, logistics activities become more organized and simpler.
The transportation company has better visibility into every process in the supply chain,
making it more flexible and errors are easier to catch, and the ability to respond to
last-minute changes is improved.

In terms of the importance of IT trends in supply chains, Kajba et al. [10] shed light
on several trends categorized based on their temporal impact. Their research revealed
that one trend holds short-term significance, namely big data analytics. Additionally,
Kajba et al. [10] underscored the long-term importance of five trends, namely bionic
enhancement, quantum computing, drones, 3D printing, and advanced vehicles.

Addressing the cost aspect of supply chainmanagement (SCM),Wen et al. [30] noted
that numerous practitioners have demonstrated the ability of effective SCM to reduce
overall project costs. This highlights thefinancial benefits associatedwith efficient supply
chain practices.

Discussing the risks faced by companies, Alkhatib et al. [1] emphasized that various
risks can lead to disruptions in information and material flow. The logistics and transport
sectors experienced significant disruptions during the pandemic, and stakeholders in the
construction industry have raised concerns about the continued supply of raw materials,
which has already had consequences for consumers. Alkhatib et al. [1] highlighted the
vulnerability of the supply chain to internal and external disruptions, including eco-
nomic downturns, challenges related to the loss of valuable customers, and the need for
adaptation to new technologies and infrastructure quality.

2.3 Green Logistics and Supply Chain Management Tools

Gong et al. [6] argued that green supply chain management (GSCM) needs to be
addressed systematically.Green supply chainmanagement is not only limited to reducing
the harmful impact on the environment and limiting carbon dioxide emissions, but also
to achieving business goals. The most important goal is to reduce the costs of logistics
processes, increase profits and at the same time adhere to the principles of sustainable
development.

Hejazi et al. [7] mentioned that many supply chain and operations management
practitioners and researchers have become interested in green supply chain methods.
Green logistics includes all activities related to the transportation of products. Green
logistics meet the needs of consumers at minimum costs, causing the lowest possible
CO2 impact on the environment.Green logistics is sustainable supply chainmanagement.
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Zhou et al. [33] put forth the argument that existing research on green logistics
management (GLM) has primarily focused on assessing its impact on ecological sus-
tainability. In contrast, Qu et al. [17] asserted that a secure, stable, and sustainable supply
chain is not only vital for enterprise development but is increasingly becoming an inte-
gral component of sustainable industrial chain development. Their viewpoints underline
the multifaceted nature of green logistics management and its broader implications for
both environmental sustainability and the overall sustainability of industrial chains.

According to Shekarian et al. [23] and Qu et al. [17] integrating sustainable business
practices not only aligns with the triple framework of sustainability, encompassing eco-
nomic, environmental, and social aspects, but it also leads to increased profitability. By
adopting sustainable practices, businesses can effectively balance their economic goals
with environmental and social responsibilities, ultimately driving higher profits.

According to the findings of García Alcaraz et al. [5], the integration of green sup-
ply chains positively impacts cost reduction due to the increased involvement of green
suppliers in environmental innovation. Similarly, Cerqueira-Streit et al. [2] highlighted
the concerns of supply chain managers regarding sustainability issues. Jalali et al. [9]
emphasized the significance of identifying barriers to the adoption and implementation
of sustainable practices as a crucial step in their successful implementation.

Silva et al. [22] argued that supply chain management (SCM) is an increasingly
important concept that companies must strategically integrate with suppliers and cus-
tomers to achieve profitability. In line with this, Lazar et al. [13] emphasized the impor-
tance of sustainable development in companies, as it is expected to become a critical
factor for international competitiveness, evenwithin the interconnected domain of supply
chains and logistics.

Chalmeta et al. [3] considered that one of the main challenges of SCM is the
integration of sustainability principles in the supply chain, taking into account eco-
nomic, environmental and social impacts and amultidimensional approach (institutional,
geographical and temporal).

According to Tseng et al. [25], sustainable supply chain management can be
defined as the implementation of strategies, transparent engagement, and the pursuit
of organizational goals through an inter-organizational professional process.

Kumar et al. [11] analyzed that sustainable supply chain management can facilitate
the adoption and implementation of supply chain integration using digital technologies.

Makarova et al. [15]mentioned that sustainable development is possible only through
the implementation of complex projects in which transport infrastructure is an important
component.

3 Research Methodology and Data Analysis

3.1 Research Methodology

Themain instrument of the interview is a semi-structured questionnaire, which consisted
of questions divided into the following question areas: the importance of green logistics
for the organization, the implementation of green logistics solutions in the organization,
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experience and knowledge in the field of logistics sufficiency, green logistics implemen-
tation problems, improvement of green logistics. These areas have been identified based
on the analysis of the scientific literature.

Purposive sampling was used to select the interview participants, only certain ones
were included in the study employees of transport companies. The following criteriawere
used for the selection of informants: 1) position (top or middle manager); 2) awareness
of the logistics situation in the company; 3) at least 3 years of work experience in the
field of logistics. Sample volume using half the structured interview method consisted
of 4 informants (Table 1).

Table 1. Rationale for the interview questionnaire.

Interview question areas Questions The authors who examined
aspect

Green logistics concept and
its implementation

What is green logistics and
how it is implemented?

Cheng et al. (2023), Mak et al.
(2022), Wang et al. (2018),
Kwak et al. (2020)

Public-private cooperation Whether the implementation
of “Green logistics” measures
would be far-reaching more
effective through
public-private cooperation?

Trivellas et al. (2020),
Vasiliauskas et al. (2013)

Green logistics measures
effectiveness

What green logistics measures
that can be most effective?

Silva et al. (2019)

Green logistics risk What are green logistics risk? Mala et al. (2017)

Encourage the application of
“Green logistics” measures

What would encourage the
application of “Green
logistics” measures

Mala et al. (2017)

3.2 Research Data Analysis

The experts were asked several questions about how they understand the term “Green
logistics” and whether is there enough information about its implementation measures?
Most experts understand the concept of “Green Logistics” correctly and say that there
is enough information on the implementation of its measures.

The question was also asked whether the implementation of “Green logistics” mea-
sures would be far-reaching more effective through public-private cooperation. The
majority of experts agree with the statement that the implementation of “Green logistics”
measures would be much more efficient thanks to public-private cooperation.

From the question regarding “Green logistics” measures that can be most effective,
experts singled out the promotion of intermodal transports, the application of information
technologies, using vehicles that are less harmful to the environment, training employees,
promotion of social responsibility, assessment of risks and extreme situations.
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In response to the question, the experts distinguished the benefits of applying “Green
logistics” measures improving the quality of work, increasing efficiency, better quality
of services; investors attractiveness.

When asking the experts about the risks, the measures of “Green logistics” applied
due to financial risk, psychological risk, risk of failure. When asked about the reasons
why “Green logistics”measures are not applied, the answer was, that they are not applied
due to lack of cooperation between the public and private sectors, lack of training, lack
of implementation of advanced technologies.

When asking the question about what would encourage the application of “Green
logistics” measures, experts answered that State support for companies or benefits,
greater availability of information, technological advances.

Respondents highlighted that green logistics measures increase a company’s com-
petitive advantage, productivity, and profits and allow it to offer lower transport rates to
customers due to cost savings. Experts agreed that the political and legal environment is
important in encouraging companies to use green logistics measures. Another important
point underlined was technological progress. Respondents identified that without tech-
nological progress, the implementation of green logistics measures in the logistics sector
is not possible. Drivers, managers, and other responsible staff need to be responsible,
educated, and understand the importance of going green. Educating employees is an
important factor for a company to become greener. For this reason, it is important to
integrate economic driving courses.

4 Conclusions

The theoretical issue of green logistics covers various research areas and challenges
related to the integration of sustainability principles into logistics operations. The main
aspects of the theoretical problem of green logistics are distinguished: environmental
impact assessment; ecological transport and choice of transportmodes; circular economy
andwastemanagement; green technology application, policy, and regulatory framework.

These aspects highlight the theoretical problem in green logistics, which encom-
passes multidisciplinary research involving environmental science, engineering, opera-
tions management, and policy analysis. An in-depth exploration of these issues can be
found in academic journals and research publications dedicated to sustainable logistics
and supply chain management.

Green logistics means methods that aim to improve the state of the environment.
Since no single transport policy measure can solve all environmental problems, these
measures the spectrum and scope are wider. By means of legislation, transport govern-
ments directly influence the transport sector, specifying the use of certain technologies or
achieving a certain result. Market-based approaches and incentives use economic levers
to balance, reduce or even eliminate the negative effects of transport on the environ-
ment. Planned green logistics measures mainly involve actions aimed at increasing the
attractiveness of alternatives.

The interviews also showed that companies can more easily adopt green logistics
measures due to their greater financial capacity. The interviews with the experts revealed
that the implementation of green logistics measures depends not only on technological
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progress, the political and legal environment and society but also on the company’s own
internal strategy and the available human and financial resources. It is also important to
pay attention to risk assessment and extreme situations.
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