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THE ORGANIZATIONAL AND ECONOMIC MECHANISM OF IMPLEMENTING THE
CONCEPT OF GREEN LOGISTICS

Henryk Dzwigol, Nataliia Trushkina, and Aleksy Kwilinski

Abstract. The article analyses the preconditions for shaping and developing the concept of a
green economy. The stages of the evolutionary development of the circular economy are
considered: work with waste; environmental performance strategies; maximum conservation
in the era of resource depletion. Having analysed the scientific opinions on the emergence of
“circular economy”, the paper has found out that this concept is identified with the terms
“round economy”, “cyclical economy”, “recovery economy”, “closed-cycle economy”, “green
economy”. The approaches of different scientific schools to the category of “circular
economy” are analysed and conventionally systematized into 12 groups: closed-cycle
economy; renewable resource economy; alternative to traditional linear economy; global
economic model; closed-loop economic system based on R-principles; the concept of
economic development; sustainable development strategy; a "green" economy instrument;
business philosophy; economic activity; use of production waste; recycling of secondary raw
materials. There is proposed the authors' formulation of the circular economy as an innovative
approach to organizing logistics processes based on the closed movement of resources with
their minimum losses in the form of waste and the maximum involvement of secondary
resources in production in order to achieve sustainable development of logistics systems. The
article identifies the barriers preventing the implementation of the circular economy concept,
among them being regulatory, institutional, economic, financial and investment, market,
technological, informational, and cultural. The article considers the best practices of effective
implementation of circular economy solutions on the example of Finland. The indicators of
the development of the green technologies market in the world and the national logistics
system of Ukraine under conditions of a circular economy are analysed. It has been
established that many conceptual approaches to the definition of the terms “green logistics”
and “environmental logistics” are generally accepted and have a broader meaning, without
taking into account the functioning specificity of various spheres of economic activity,
including transport and logistics. Scientific views on interpreting the essence and content of
the concept "green logistics" are generalized. It is proposed to consider the term "green
logistics" from three angles: a circular economy instrument; a component of business
corporate social responsibility; and a type of economic activity aimed at reducing the negative
impact on the ecosystem and the environment. In order to effectively implement the concept
of green logistics, an organizational and economic mechanism has been developed, the main
elements of which are: diagnostics of the current state, features and trends in the logistics
systems' development, taking into account the environmental component; exogenous and
endogenous factors affecting the development of logistics systems; risks in organizing the
processes of logistics activities; subjects and objects of management, goals, objectives,
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principles, functions, tools, methods, management tools, information technology, criteria. The
priority principles of forming an organizational and economic mechanism include consistency,
integration, reliability, dynamism, compliance with the goals of sustainable development, and
efficiency. A structural diagram of forming an organizational and economic mechanism for
implementing the concept of green logistics is proposed, including the following blocks:
management of material resources’ supplies and purchases; products manufacturing;
warehousing and stocks; logistic flows; the risks of logistics activities; logistics service
processes; recycling of waste; innovation and transformations. Introduction of the proposed
organizational and economic mechanism will reduce the cost of managing the movement of
logistics flows and increase the level of environmental safety. This is one of the most important
requirements for implementing the concept of business corporate social responsibility in a
circular economy.

Keywords: green economy, circular economy, green logistics, environmental logistics,
greening of logistics activities, green technologies, logistics system, conceptual approach,
organizational and economic mechanism, components of the mechanism, information
technology, efficiency, sustainable development, cost minimization, environmental safety.
JEL Classification: L86, Q20, R40

Henryk Dzwigol, Nataliia Trushkina, and Aleksy Kwilinski
Virtual Economics, Vol. 4, No. 2, 2021


http://www.virtual-economics.eu/

43
www.virtual-economics.eu ISSN 2657-4047 (online)

Author(s):

Henryk Dzwigol

Silesian University of Technology, 26-28 Roosevelt Street, Zabrze, Poland, 41-800
E-mail: henryk.dzwigol@poczta.fm

https://orcid.org/0000-0002-2005-0078

Nataliia Trushkina

Institute of Industrial Economics of the National Academy of Sciences of Ukraine, Zheliabov St., 2, Kyiv,
Ukraine, 03057

E-mail: nata_tru@ukr.net

https://orcid.org/0000-0002-6741-7738

Aleksy Kwilinski

The London Academy of Science and Business, 120 Baker Street, London, United Kingdom, W1U 6TU
E-mail: a.kwilinski@london-asb.co.uk

https://orcid.org/0000-0001-6318-4001

Citation: Dzwigol, H., Trushkina, N., & Kwilinski, A. (2021). The Organizational and Economic
Mechanism of Implementing the Concept of Green Logistics. Virtual Economics, 4(2), 41-75.
https://doi.org/10.34021/ve.2021.04.02(2)

Received: January 12, 2021. Revised: January 29, 2021. Accepted: March 24, 2021.
© Author(s) 2021. Licensed under the Creative Commons License - Attribution 4.0 International (CC BY 4.0)

Henryk Dzwigol, Nataliia Trushkina, and Aleksy Kwilinski
Virtual Economics, Vol. 4, No. 2, 2021


http://www.virtual-economics.eu/
https://doi.org/10.34021/ve.2021.04.02(3)
https://creativecommons.org/licenses/by/4.0/

a4
www.virtual-economics.eu ISSN 2657-4047 (online)

1. Introduction

Ensuring sustainable development of logistics systems requires introduction of organizational,
managerial and environmental technologies adequate to transformational changes, as well as
innovative models to reduce the negative impact of transport on the environment. This is in
line with the green growth concept proposed by the Organization for Economic Cooperation
and Development. As international experience shows, improving the efficiency of the
transport sector and organizing logistics activities can be achieved through implementing
conceptually new management tools based on the principles of logistics, namely, systematic,
process approaches, concepts of "lean" production, "just in time," sustainable development
(Abazov 2021; Dalevska et al. 2019; Dyduch 2019; Dzwigol 2019; 2020a; 2020b; Dzwigol &
Dzwigot-Barosz 2018; 2020; Dzwigol et al. 2019a; 2019b; 2020a; 2020b; Kharazishvili et al.
2020; Lyulyov et al. 2021).

Today, leading scientists are conducting scientific discussions on implementing the concept of
green growth in order to preserve the environment and improve the economic activities of
enterprises. The desire of companies to create an ecological image with consumers has
contributed to developing a sustainable logistics concept (Boichuk & Kauf 2019) that includes
green components and considers economic, social and environmental activities in the context
of logistics management.

It is the greening of logistics activities that is a key vector for business development, since
most consumers consider priority those companies that carry out cargo transportation by
"green" transport and use technologies that conserve natural resources. The use of "green"
technologies in logistics has become as much a necessity as the implementation of a quality
management system. As a consequence, according to “the Green Trends Survey” in the study
“Towards Sustainable Logistics” (Christof & Ehrhart 2012), 59% of businesses found out that
green transportation of their products was recognized as a decisive factor in attracting
consumers. Based on a survey by PE International (Great Britain) (McKinnon et al. 2010), there
are identified the key advantages of implementing the green logistics concept which include
the reduction of air emissions (33% of heads and top managers of companies); attracting new
customers, or developing new products (26% of respondents).

Thus, modern business conditions dictate new requirements for business development. The
priority is green logistics as one of the most important components of the overall strategy of
business social responsibility in the context of the circular economy development. It should
be noted that the role and importance of green logistics as a tool to support environmental
safety is becoming more relevant every year, since it has become a socially useful and
profitable symbiosis of ecology and economics as a part of corporate environmental
governance policies.
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2. Literature review

The term "green economy" was first mentioned in 1989 in a report by a group of leading
economists to the government of the United Kingdom of Great Britain and Northern Ireland
(Pearce et al. 1989).

This concept entered wide circulation during the global economic crisis of 2008—2009. In 2009,
the UN Environment Program published the report "Global Green New Deal", which
considered the goals, objectives, elements, incentives and directions of domestic policy aimed
at developing a green economy. The green economy has mainly been defined as a practical
approach to achieve sustainable development.

Currently, the concept of a green economy is being actively discussed by scientists, experts,
business and public organizations. UNEP experts (2011) define a green economy as an
economy that leads to improved human well-being and social justice and at the same time
significantly reduces environmental risks and ecological scarcity. According to this concept,
the priorities of a green economy are, on the one hand, the maintenance and restoration of a
natural capital, the use of renewable energy and low-carbon technologies for fossil fuels, an
increase in the efficiency of resource and energy use, the formation of responsible behaviour
of urban residents, the transition to low-carbon mobility, and on the other, creating new jobs
and increasing social justice.

In the last decade, a new concept of economic development, called the "circular economy",
has received special attention among leading scientists. Proponents of this concept believe
that circular growth will help to overcome the climate crisis and will contribute to the
development of an inclusive green economy. The very definition of this kind of economy was
formulated in their 2019 study by experts from the University of Oxford (Haney et al. 2019),
based on a series of interviews conducted with participants in the Platform for Accelerating
the Circular Economy (PACE). Most of the interviewed experts agreed that a circular economy
is a regenerative type of economy in its design, aimed at preserving the greatest possible value
of products, their components and materials, whose growth is not stimulated and does not
depend on the exploitation of limited resources. At its core, this type of economy is viewed as
a new trajectory for the development of society along the path of sustainability (Fig. 1).

The evolutionary development of the circular economy took place in three main stages (Reike
et al. 2018):

Stage | (1970-1990) — waste management — a number of environmental legislative
measures were adopted in European countries and the United States. The concept of 3R
(reduce, reuse and recycle) is becoming more and more interesting. A principle known as the
polluter pays is emerging. The issue of waste management is central, but due to the
underdeveloped environmental culture and thinking, there is gaining popularity an approach
in which the territory of poorer countries was used for waste disposal and/or recycling;

Stage 11 (1990-2010) — strategies for environmental efficiency — the idea of environmental
payments (payment for pollution). Environmental problems were perceived by society as a
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kind of economic opportunity. In the early 2000s, a number of environmental problems have
been recognized as global (ozone depletion, global warming). The scientific community is
actively developing possible ways of waste-free production, but applicable only in industry;

Stage |l (approximately 2010 — present) — maximum preservation in the era of resource
depletion — the concept of a circular economy, having absorbed the ideas of theoretical
research to the greatest extent, acquired its final form. The central problem is the posed threat
to the mankind survival in connection with the reduction and gradual disappearance of
necessary natural resources, the growth of the world's population and the amount of waste.
Companies are encouraged to develop taking into account three key principles: green
innovation, alternative sources, and a change in the industrial paradigm. At the moment,
about 500 companies in the world are using the circular economy strategy.

Sustainable development concept (1992)

The concept of greening as a process to
achieve sustainable development goals in
different areas (2000-2010)

“Green economy” concept (2010-2018)

“Circular economy” concept (since 2017)

Figure 1. The Ways of Formation and Development of Directions of Economic Development
Source: (Gureva 2019).

The transition from industrial to post-industrial society in the 60s. XX century, based on
technological progress and an innovative development model, led to the appearance in the
scientific literature of the concept of a circular economy. The concept of a circular economy
was put forward in 1966 by the American economist Kenneth Ewart Boulding and had a
pronounced ecological character: “... a person must find his place in a cyclical ecological
system ...” Subsequently, the concept began to acquire a more economic character. (Boulding
1966; Boulding 1966a).

There are various scientific views on the origin of the “circular economy”. As a rule, scientists
identify it with the concepts of “cyclical economy”, “recovery economy”, “circular economy”,
“green economy”, etc. A number of scholars believe that the circular economy is a new stage
in the development of the concept of sustainable development and a green economy in
particular. On the other hand, much less often, it is viewed as an independent direction in
economic theory, which originated in the 1970s. XX century (Gureva 2019a; Esipova et al.

2018).

E. Mishenin and |. Koblyanskaya (2017) emphasize that the circular economy is not an
analogue of the "green economy", but acts as a component of it, as a way to achieve
sustainable development.
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The main interpretations of the concept of "circular economy" offered by different scientific
schools are presented in Table 1.

Table 1. Definitions of the Term “Circular Economy”

Interpretation

Representatives of the
scientific school

A policy strategy to reduce resource scarcity and reduce pollution

Z.Yuan, J. Bi,
Y. Moriguichi (2006)

A way to solve the problems of sustainable resource development

C. Wen, Y. Zhao,
R. Liang (2007)

Implementation of a closed cycle of material flows in the economic
system

Y. Geng, B. Doberstein
(2008)

A path to sustainable development

H. Zhang et al. (2009)

A way of continuous economic development without creating
significant environmental and resource problems

Q. Zhu et al. (2011)

A sustainable development strategy aimed at improving the efficiency
of materials and energy use

B. Su et al. (2013)

A holistic concept encompassing the actions of "reduction,
reuse and recycling" in the process of production, circulation and
consumption

W. Jiao, F. Boons (2014)

An economic development model with a maximum resource use and
environmental protection

F. Wei et al. (2014)

A simple yet compelling strategy that aims at reduction of both the
consumption of raw materials and the volume waste generation by
closing economic and environmental cycles of resource flows

W. Haas et al. (2015)

A mutually beneficial philosophy that prosperous
economy and healthy environment can coexist

A. Tukker (2015)

Space to tackle growing resource challenges, a concept to separate the
direct use of resources from economic growth

P. Ghisellini, C. Cialani,
S. Ulgiati (2016)

The model of production and consumption of goods through closed
material flows that assimilate external effects associated with the
extraction of primary resources and education waste (including
pollution)

S. Sauve, S. Bernard,
P. Sloan (2016)

Addressing a range of issues such as waste generation, resource scarcity
and sustainable economic benefits

M. Lieder, A. Rashid

(2016)

Regenerating system, in which resource costs and losses, energy
emissions and leaks are minimized by slowing down, closing and
narrowing material and energy cycles

M. Geissdoerfer et al.
(2017)

An economic model in which both the results and the actual resource
supply and production processes are planned and organized in such a
way as to maximize human well-being and the efficiency of ecosystem
functioning

A. Murray, K. Skene,
K. Haynes (2017)

An economic system based on business models which replace the
concept of “the end of the product life” with reduction, alternative
reuse, recycling and recovery of materials in production / distribution
and consumption processes, thus functioning at the micro level
(products, companies, consumers), meso level (eco-industrial parks)

J. Kirchherr et al. (2018)
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and macro level (city, region, nation and beyond) with the aim of

achieving sustainable development which implies the creation of

environmental quality, economic prosperity and social justice in the

interests of generations

A sustainable development initiative which aims at reduction of linear

material and production flows in the production and consumption

systems of the society by applying material cycles, renewable and

cascading energy flows to a linear system

An economic model based on the principles of circular functioning of

closed technological and biological cycles

A kind of green economy tool for targeted activities to achieve M. Gureva (2019)

sustainable development and implementation of key sustainable

development goals

A complex multi-level system, whose principles of organization differ N. Batova,

significantly from the traditional linear economy E. Shershunovich,
I. Tochickaja (2019)

J. Korhonen et al. (2018)

Source: compiled by the authors.

M. Gureva (2019) proposes to group the approaches to interpreting the concept of "circular
economy" over the period of its formation as follows: a global economic model (2004); an
activity (2007); a new trend 4.0 (2013); an economic model (2015); a production system
(2016); an economic activity, tool (2017); philosophy, economics (2018).

Based on the foregoing, the existing scientific approaches to defining the term "circular
economy" can be conventionally systematized into groups (Fig. 2).

Closed loop economy < —> Green economy instrument
Resource-based ] —> Global economic model
economy -
€
5 . .
Alternative to traditional linear  — 5 > Recycling of secondary raw materials
economics b
5 Closed-loop economic system
Use of production waste <« 3 > based on R-principles
O
Economic activity <] BN Economic development concept
Sustainable development strategy < —> Business philosophy

Figure 2. Systematization of the Approaches to the Category "Circular Economy" Offred by
Different Scientific Schools
Source: developed by the authors.

Thus, a circular economy should be understood as an innovative approach to organizing
logistics processes based on the closed movement of resources with their minimum losses in
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the form of waste and the maximum involvement of secondary resources in production in
order to achieve sustainable development of logistics systems.

The literature analysis has shown that the overwhelming number of researchers (Su et al.,
2013; Reike & Vermeulen, Witjes 2018; Kirchherr et al. 2018) uses the prefix "re-", which
characterizes the basic essence of the circular economy. The circular economy was originally
based on three key principles called "3R": Reduce — Reuse — Recycle. But over time, they
transformed into "9R": Rethink — Reduce — Reuse — Repair — Refurbish — Remanufacture —
Repurpose — Recycle — Recover.

A significant number of studies has been devoted to identifying factors that impede the
development of a circular economy (Kirchherr et al. 2017; Pheifer 2017; Ritzén & Sandstro
2017).

According to scientists (Kirchherr et al., 2018), implementation of the circular economy
concept in practice can be hampered by the following barriers:
— cultural (ecological culture of companies, lack of interest and consumer awareness,
work according to the principles of a linear economy, interest in the final value chain);
— regulatory (limited closed procurement, lack of global consensus, prohibition of laws
and regulations);
— market-based (low quality materials, standardization, high investment value, limited
funding for circular business models);
— technological (ability to supply high quality remanufactured products, lack of scale for
design demonstrations, lack of required exposure data).

N. Batova et al. (2019) have identified and systematized 5 groups of barriers to the
development of a circular economy: socio-cultural, legal, information, technological and
economic. Socio-cultural barriers hinder the development of a circular economy due to the
existing differences in value attitudes and the level of environmental responsibility of the
society. Legal barriers are manifested in the form of restrictions imposed by current
legislation. An insufficient consumers’ and producers’ awareness of the essence and principles
and best practices in the circular economy implementation creates information barriers.
Economic barriers stem from a variety of factors, including the cost of circular innovation; lack
of a clear methodology for assessing the economic efficiency of enterprises using secondary
resources, effective mechanisms for financial support and preferences from the banking
system, the public sector, and the state are also holding back the introduction of circular
processes. It is also economy of scale that makes waste collection and recycling less cost-
effective for those who generate less waste.

Technological barriers to introducing a circular economy are characterized by the lack of a
clear logistics infrastructure for collecting, extracting and processing secondary resources; the
lack of demonstration projects for working with new technologies, and as a result, concerns
about the quality of products made from recycled materials and waste (Batova et al. 2019).
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As the analysis shows, from the macroeconomic point of view, a circular economic investment
strategy could lead by 2030 to a 10% decrease in the cost of raw materials and a 7% increase
in GDP in the European Union compared to the usual business model (Ellen Mac Arthur
Foundation 2017). However, such a leap in development undoubtedly requires a development
strategy focused on the specific potential of the economy, as well as appropriate
infrastructure and administrative capacities (Miller & Wilts 2019).

In addition, it should be noted that the development of a circular economy contributes to
obtaining a social effect through the creation of jobs. According to a study by the European
Commission (2018), depending on how waste is handled, a different number of jobs can be
created: for 10 thousand tons of used products, one job can be created during incineration,
six jobs — at disposal, 36 jobs — for recycling waste and up to 296 jobs for their recovery and
reuse.

Reducing direct and indirect environmental costs is an important long-term opportunity for a
circular economy. Direct costs are associated with waste management. However, the indirect
costs of using natural resources, which are passed on to the general public, are also relevant.
Globally, an international group of resource experts under the United Nations Environment
Program estimates that these costs amount to up to 2.4 trillion US dollars (Miller & Wilts
2019).

Studies by the European Environment Agency (2019) showed that the number of financial
resources mobilized by the public sector in the period of 2013-2017 reached the total of 2
billion euros in various areas of the circular economy (Table 2). In the coming years, this
volume should increase significantly. For example, during the same period, investments in
climate protection reached almost 20 billion euros.

Table 2. Financial Support for the Circular Economy in Different Sectors in the EU

Sector Amount, Share, %
million euros
Industry and services 706 33
Water resources management 554 26
Agriculture and bioeconomy 366 17
Waste management 331 16
Mobility 95 5
Urban development 50 2
Energy 14 1
Total 2116 100

Source: Based on research by the European Environment Agency (2019).

For example, Finland has the experience in the effective implementation of circular economy
solutions. The essence of the transition is to rethink value chains and build on new business
models. Currently, there are several solutions developed by specialists from the Finnish
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Innovation Fund Sitra that help to accelerate the transition to a circular economy (Herlevi
2020). These include:

— product-service systems and sharing models;

— ways of value attitudes towards nutrition;

— sustainable delivery models (efficient delivery models and logistics operations are
critical for implementing circular economy solutions. RePack offers reusable packaging
solutions that minimize the cost of air transport. Koepala offers foldable lunch boxes
that are flat for storage and transport and that can be assembled into packaging
products of various shapes, which turned the potential of the circular economy into
real market results);

— roadmaps for carbon-neutral industries (important for the development of Finland's
industry in the future; for example, a 300-million-euro investment in a battery cluster,
as well as the first multifunctional textile recycling centre in Northern Europe, will treat
10% of textile waste; due to resource efficiency and recycling Betolar creates value by
converting construction waste into concrete-like building materials with a carbon
footprint of up to 90% less than conventional concrete);

— circular economy education.

Within the framework of the project “Building capacity for strategic planning and
management of regional structural transformations in Belarus in the context of a circular
economy”, the BEROC Centre for Economic Research conducted a survey of 452 enterprises
from the Brest and Mogilev regions. The purpose of the survey was to identify the readiness
of business for circular transformation (Batova 2020).

As a result of the expert survey, it was found that the circular economy is important in terms
of introducing innovations that will allow manufacturing new products and expanding sales
markets. At the same time, for a significant number of respondents, the concept of a circular
economy is limited only to processing secondary raw materials and using production waste.
That is, Belarusian enterprises do not understand that this concept is much broader. For
example, they are not familiar with the green procurement tool, which involves taking
environmental considerations into account when conducting tenders.

About 30% of respondents fear that the introduction of the circular economy principles will
lead to increased costs and higher prices of the final product. Often a business does not
understand that it is not necessary to immediately spend money on implementing a new
model; it is enough to implement process innovations within small chains.

Among the main barriers to implementing a closed-loop business model, over 80% of
respondents indicated insufficient financial resources. The second place is taken by the lack
of technologies suitable for enterprises, as well as the lack of information and case studies on
implementing circular economy approaches. At the same time, about 40% of respondents
indicated that the lack of a unified electronic database on the availability of waste and
secondary material resources impedes a large-scale transition to a circular economy. It is in
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the field of waste management where most of the respondents see the main potential for
transferring the enterprise's economy to a closed cycle.

In general, when developing long-term development strategies, 80% of enterprises focus
primarily on increasing profits. They consider the introduction of the circular economy
principles from the point of view of increasing economic efficiency.

The survey identified the prospects for implementing the principles of a circular economy in
Belarus (Batova 2020). The first direction is eco-design. This means that the product is initially
designed to minimize environmental damage throughout its entire life cycle. The second is
resource efficiency. It implies the organization of cleaner production and the maximum
economy of materials, resources, and raw materials. One of the results of implementation is
a reduction in financial costs and an increase in competitiveness. The third is the
implementation of a circular business model, which consists of many elements, including
green supply, the use of environmental innovation, and extension of the product life cycle.
The sharing economy, which involves sharing assets and goods, is also a circular business
model. This trend is the most developed in the world and gives the maximum growth rates.
And another circular business model means product as a service. This approach assumes that,
for example, it is not a car that is bought, but the number of kilometres that needs to be
travelled, and the manufacturer deals with the service, technical support and disposal.

The fourth priority is industrial symbiosis, which allows businesses to reduce costs through
increased collaboration. For example, a by-product of one of them can be a raw material for
another. This allows competing by reducing the cost of raw materials.

According to H. Wiltz (2020), Head of the Circular Economy at the Wuppertal Institute for
Climate, Environment and Energy, households in Belarus will save the most on transport (up
to 80%), food (up to 40%) and construction due to introducing the circular economy principles
(about 25%).

The concept of green logistics began to take shape in the world since the mid-80s of the 20th
century with the emergence of the concept "social responsibility of business". It was revealed
that the process of shaping and developing the concept of green logistics was not easy. Thus,
foreign scientists J.-P. Rodrigue, B. Slack, and C. Comtois (2001) define the content of the
category "green logistics" broadly enough, without the subject and object of research. Within
the framework of this concept, a logistics activity is reduced only to a transport distribution
system, which must be carried out on environmental principles. In addition, they argue that
there are some inconsistencies between the concepts of “green” and “logistics”, as cost-saving
strategies often conflict with environmental principles, which usually do not take into account
environmental costs.

Researchers (Baumgarten 2004; Kimmetsteiner 2011; Christof & Ehrhart 2012) have shown
that the origin, formation and further structuring of "green logistics" are closely intertwined
with logistic principles. It has been established that a number of scientists have suggested
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nn 1

calling the ecological direction of logistics "ecologically oriented logistics," "ecology" or
"ecological logistics," which indicates the ecological orientation of logistics activities, as well
as the creation of an integrated ecological system.

The analysis of literary sources indicates that over the past decades of developing this
scientific direction, scholars have not come to a common and unambiguous interpretation of
the term "green logistics". Currently, there are many conceptual approaches to considering
the environmental component of logistics. This is due to a significant number of the
established scientific schools, which have their own characteristics and approaches to the
theoretical and applied aspects of developing the concept of green logistics. However, all the
proposed formulations of the terms "green logistics" and "environmental logistics" are usually
generally accepted and have a broader meaning, without taking into account the specifics of
the functioning of various spheres of economic activity, including transport and logistics.

Thus, this problem determined the purpose of the article, which is to substantiate and develop
an organizational and economic mechanism for implementing the concept of green logistics
in the context of sustainable development of logistics systems and a circular economy.

3. Methods

The methodology of this research is based on the scientific works by foreign and Ukrainian
scholars studying green economy, circular economy, logistics, management, marketing,
information technology.

The study was carried out using general scientific methods: analysis and synthesis — to
generalize the existing theoretical approaches and provisions, scientific developments on the
development of a circular economy, green logistics and the greening of logistics systems,
clarification of the terminological apparatus; classification — to systematize scientific
approaches to defining the concept "circular economy": analysis and generalization of
theoretical approaches to the definition of the concept "green logistics" proposed by different
scientific schools; a statistical analysis and comparison — to analyse the results of expert
surveys of the need for a "green" transformation of logistics systems in the world; statistical
analysis of the development of logistics systems, taking into account the environmental
component in foreign countries and Ukraine; structural and logical generalization — to identify
barriers hindering the development of logistics systems in terms of greening; clarification of
wording the term "green logistics"; a systematic approach — to build a structural diagram of
forming an organizational and economic mechanism for implementing the concept of green
logistics.

Statistics for Ukraine include: GDP at constant 2010 prices; total expenditures (capital
investments and operating expenses) for environmental protection, including in the field of
transport and storage; budget expenditures for environmental protection; general expenses
for the protection of atmospheric air and climate, including in the field of transport and
storage; investments in equipment and installations related to integrated environmentally
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friendly technologies; the volume of pollutants’ emissions into the air from mobile sources of
pollution; the volume of emissions of carbon dioxide into the air from road transport.

These data are taken in the sections "Environment," "Transport," "Activities of enterprises"
on the website of the State Statistics Service of Ukraine, as well as in the statistical collections
“The Environment of Ukraine 2019,” “Activity of business entities 2019”.

The amounts of financial support for developing a circular economy in different sectors in the
EU are obtained from the website of the European Environment Agency (2019); indicators of
the development of the green technology market in the world — on the website of the
Bundesministerium fiir Umwelt, Naturschutz und nukleare Sicherheit (BMU).

It was established that in 2009 the countries of the Organization for Economic Cooperation
and Development (OECD) adopted the Strategy for Environmentally Oriented ("Green")
Growth as a tool for overcoming the financial and economic crisis for the medium (until 2030)
and long-term (until 2050) prospects. South Korea has emerged as the green economy leader,
announcing green growth as its national strategy. Following South Korea, China has taken a
green economy course. And then, the countries of the European Union began the transition
to green development.

According to experts, the expected growth of the global market for green technologies is 6.9%
(this is almost 2 times more than the growth rate of the world economy). According to
forecasts, the total volume of this market by 2025 may increase to 5.9 trillion euros (Table 3).
If we analyse the data on the structure of the green technologies market, it can be noted that
its two main segments are environmentally friendly production, accumulation and distribution
of energy (21% and 20% in 2016 and 2020) and the energy efficiency submarket (26% and 25%
in 2016 and 2020). Sustainable mobility and efficient use are projected to grow by 2025 raw
materials and materials (Table 4).

Table 3. Prospects for the Development of the Green Technologies Market in the World in
2016-2025

A I
r.m'ua value, 2025 to 2016, Average annual
Segments billion euros times growth rate
2016 2025 in 2016—-2025, %
Environmentally friendly production,
accumulation and distribution of 667 1164 175 6.4

energy (renewable energy sources
(RES), storage, Smart grid

Energy efficiency submarket 837 1491 1.8 6.6

Efficient use of raw materials and
supplies (including the production of
biological substitutes for fossil raw
materials)

521 1048 2.0 8.1
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Environmentally sustainable mobility

(development of new transport 412 988 2.4 10.2
technologies and biofuel production)

Circular economy 110 210 1.9 7.4
Environmentally sustainable water

management (including  various 667 1001 1.5 4.6
aspects of wastewater management)

Total 3214 5902 1.8 6.9

Source: BMU (2018).

Table 4. The Market Structure of Green Technologies in the World

Segments share, %
2016 2025
Energy efficiency submarket 26 25
Environmentally friendly production, accumulation and distribution of energy 21 20
Efficient use of raw materials and supplies 16 18
Environmentally sustainable mobility 13 17
Environmentally sustainable water management 21 17
Circular economy 3 3

Source: BMU (2018).

If we consider the national logistics system of Ukraine in a circular economy, it should be noted
that its transformation is not being carried out efficiently enough. According to the Ministry
of Finance of Ukraine, the share of budget expenditures on environmental protection (EPP) is
insignificant and in 2019 amounted to only 0.7% of the total volume of state budget
expenditures. This, in turn, is not in line with the Sustainable Development Goals 2016-2030.
The share of total expenditures on environmental protection in the total GDP is insignificant
and amounted to 4.2% in 2019 (Table 5).

Table 5. Financial and Economic Indicators of the Development of the Sphere of

Environmental Protection in Ukraine

Total expenditures on EP Budget expenditures on EP
share in the total

GDP at constant

Years 2010 prlc.es' UAH UAH million Share in UAH volume of budget
million GDP, % million .

expenditures, %

2010 1079346.0 13128.1 1.2 2872.4 0.8

2011 1138338.0 18490.4 1.6 3890.7 0.9

2012 1141055.0 20514.0 1.8 5297.9 1.1

2013 1140750.0 20377.9 1.8 5594.2 1.1

2014 1066001.0 21925.6 2.1 3481.7 0.7

2015 961821.0 24591.1 2.6 5529.7 0.8

2016 985299.0 32488.7 3.3 6255.4 0.7

2017 1010173.0 31492.0 3.1 7349.3 0.7

2018 1043272.0 34392.3 3.3 8242.1 0.7

2019 1037299.1 43735.9 4.2 9731.1 0.7

Source: (State Statistics Service of Ukraine 2020, pp. 195, 198).
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In 2012-2019, the share of total expenditures on environmental protection (EP) in the field of
transport and warehousing decreased by 4.3 percentage points, or from 6.2 to 1.9% of the
total Siterlet expenditures on EP. During this period, there was a trend towards a reduction in
the share of capital investments in the development of the transport and storage sector by 51
percentage points, or from 58.8 to 7.8% of the total Siterlet expenditures on environmental
protection in this area. The share of current expenditures on EP in the field of transport and
warehousing, respectively, increased by 51 percentage points, or from 41.2 to 92.2% of the
total Siterlet expenditures on environmental protection in this type of economic activity
(Table 6).

Table 6. Total Environmental Expenditure in the Field of Transport and Warehousing

Including Including

Total in the field of transport o .
Years volume, UAH and warehousing capital investment operating costs

million UAH Share, % UAH Share, % UAH Share, %

million million million

2012 20514.0 1262.6 6.2 742.1 58.8 520.5 41.2
2013 20377.9 691.6 3.4 197.6 28.6 494.0 71.4
2014 21925.6 330.0 1.5 78.0 23.6 252.0 76.4
2015 24591.1 303.8 1.2 59.0 19.4 244.8 80.6
2016 32488.7 824.9 2.5 96.7 11.7 728.2 88.3
2017 31492.0 575.4 1.8 65.3 11.3 510.1 88.7
2018 34392.3 742.3 2.2 168.2 22.7 574.1 77.3
2019 43735.9 819.0 1.9 64.0 7.8 755.0 92.2

Source: (State Statistics Service of Ukraine 2020, pp. 191, 194, 198).

In 2012-2019, the share of current costs for OOPS in the field of transport and warehousing
decreased by 1.2 percentage points, or from 3.7 to 2.7% of the total current expenditure on
environmental protection. The share of expenses for the protection of atmospheric air and
climate in the field of transport and storage facilities decreased by 1.6 percentage points, or
from 2.4 to 0.8% of the total volume of these expenses for all types of economic activity. At
the same time, the share of expenses for the protection of atmospheric air and climate in the
field of transport and warehousing decreased by 3.1% in the total current expenditures for
environmental protection in this area, or from 6.1 to 3% (Table 7).

Table 7. Current Expenditures for Environmental Protection
including in the field
of transport and

including in the field

Of these the costs of transport and

Total volume, of protecting the

Years UAH million va:rehousmg atmospheric air and UAI_V:/arehousmg
. Share, % climate, UAH million . Share, %
million million
2012 13924.7 520.5 3.7 1330.8 31.9 2.4
2013 14339.1 494.0 3.4 1411.1 29.0 2.1
2014 13965.7 252.0 1.8 1234.6 22.6 1.8
2015 16915.5 244.8 14 1512.6 60.3 4.0
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2016 19095.2 728.2 3.8 17554 324 1.8
2017 20466.4 510.1 2.5 2086.9 31.8 1.5
2018 24318.0 574.1 2.4 2897.7 26.7 0.9
2019 27480.2 755.0 2.7 2963.9 22.4 0.8

Source: (State Statistics Service of Ukraine 2020, pp. 172, 192, 198).

For the period of 2012-2019, the share of capital investments in environmental protection in
the field of transport and warehousing decreased by 10.9 percentage points, or from 11.3 to
0.4% of the total volume of capital investments in environmental protection for all types of
economic activity (Table 8).

Table 8. Capital Investment for Environmental Protection

Vears Total volume, including in the field of transport Share in the total volume
UAH million and warehousing, UAH million of capital investments, %

2012 6589.3 742.1 11.3

2013 6038.8 197.6 3.3

2014 7959.9 78.0 1.0

2015 7675.6 59.0 0.8

2016 13390.5 96.7 0.7

2017 11025.6 65.3 0.6

2018 10074.3 168.2 1.7

2019 16255.7 64.0 0.4

Source: (State Statistics Service of Ukraine 2020, pp. 189, 191).

During the study period, the share of investments in equipment and installations related to
environmentally friendly technologies in the field of transport and warehousing decreased by
18.2 percentage points, or 21.7 to 3.5% of the total volume of these investments. The share
of investments in integrated technologies for the protection of atmospheric air and climate in
the field of transport and storage facilities decreased by 22.8 percentage points, or 44.2 to
21.4% of the total volume of relevant investments. At the same time, the share of investments
in integrated technologies for the protection of atmospheric air and climate in the field of
transport and warehousing increased by 29.5 percentage points, or 60.9 to 90.4% of the total
investment in equipment related to environmentally friendly technologies in this industry
(Table 9).

Table 9. Investments in Equipment and Installations Related to Integrated Environmentally
Friendly Technologies

including in the field including in the field

Of these investments for

Total of transport and th tocti ; of transport and
Years volume, warehousing atmifr:ﬁeiicc |aoirr1 :nd warehousing
UAH million UAH Share, % climate, UAH million UAH Share, %
million million
2012 3714.8 806.6 21.7 1112.2 491.5 44.2
2013 3233.9 191.7 5.9 1094.2 142.7 13.0
2014 4638.2 70.8 1.5 428.5 11.0 2.6
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2015 4952.2 49.2 1.0 436.0 10.0 2.3
2016 7783.7 82.0 1.1 528.9 254 4.8
2017 4183.4 47.5 1.1 300.1 12.0 4.0
2018 35194 125.7 3.6 514.1 114.0 22.2
2019 35194 121.9 3.5 514.1 110.2 214

Source: (State Statistics Service of Ukraine 2020, p. 134).
For the period of 2010-2019, the volume of pollutants emissions into the air from mobile
sources of pollution decreased by 35.2%. And their share in the total volume of pollutants

emissions increased by 1.9 percentage points (Table 10).

Table 10. Volumes of Pollutants Emissions into the Air from Mobile Sources of Pollution

Total volume, including mobile sources Share in the total volume
Years . .
thousand tons of pollution, thousand tons of pollutant emissions, %
2010 6678.0 2546.4 38.1
2012 6821.1 2485.8 36.4
2013 6719.8 2424.7 36.1
2014 5346.2 1996.2 37.3
2015 4521.3 1663.9 36.8
2016 4236.0 1608.5 38.0
2017 3968.7 1645.7 41.5
2018 4043.9 1612.9 39.9
2019 4119.0 1648.8 40.0

Source: (State Statistics Service of Ukraine 2020, pp. 26, 28).

As the analysis shows, the total volume of air emissions from road transport decreased in
2010-2019 by 28.3%, or from 2313.8 to 1659.5 thousand tons. The volume of carbon dioxide
emissions into the air from road transport increased by 13.4%, or from 1782.7 to 2021.1
thousand tons (State Statistics Service of Ukraine 2020; Environment of Ukraine 2019, pp. 26,
28).

Thus, the statistical analysis indicates the need to implement the principles and tools of green
logistics as a concept for the sustainable development of the national logistics system.

4, Results

Based on the analysis of literary sources (Janbo & Songxian 2008; Brdulak & Michniewska
2009; Shihi & Eglese 2009; Mesjasz-Lech 2011; Ubeda et al. 2011; Lai & Wong 2012; Dekker et
al. 2012; Cirovi¢ et al. 2014; Harris et al. 2014; Jedliriski 2014; Seroka-Stolka 2014; Zhang et al.
2015), scientific views on interpreting the essence and content of the concept "green logistics"
are generalized. As a rule, scientists understand this term as:
— a scientific direction and one of the factors of environmental preservation, based on
resource-saving and environmentally friendly technologies;
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— a new direction, providing for the use of advanced logistics technologies and modern
equipment in order to minimize pollution and increase the efficiency of using logistics
resources;

— from a theoretical and scientific-methodological point of view, the subordinate
functionality of the "green" economy;

— logistics based on resource-saving and environmentally friendly technologies;

— a type of logistics in which scientific and practical activities take into account
environmental aspects at all stages of movement of material and other flows
corresponding to it in order to reduce destructive effects on the environment and optimize
resource consumption;

— an innovative method in logistics;

— within the framework of the concept of sustainable economic development, an
effective approach to the management of resource and energy flows to reduce the
environmental and economic damage to the environment and ensure effective innovative
development of production;

— a system of measures providing for the use of energy and resource-saving logistics
technologies and modern equipment in all links of the supply chain in order to minimize
the negative impact on the environment and increase the total consumer value of
products;

— an environmentally friendly and efficient transport distribution system;

— scientific and practical activities aimed at optimizing and effective management of
direct and reverse material and accompanying flows (information, financial, waste flows,
harmful emissions, various natural resources and energy) in order to minimize the
negative impact on the environment;

— a scientific and practical activity, which provides for the formation of an effective
mechanism for integrating environmental and socio-economic aspects at all stages of
planning, design and management of the supply chain of goods in order to minimize
environmental and economic damage and increase the consumer value of products
through the use of energy and resource-saving logistics technologies;

— activities related to the eco-efficient management of the movement of logistics flows
of products that move from the enterprise to the consumer, as well as return flows of
goods in the "supplier-consumer" system;

— a set of actions related to the assessment and minimization of the environmental
consequences of logistics activities;

— a coordination of logistic activities of market entities with a focus on achieving
economic and socio-ecological effect through the use of energy and resource saving
technologies;

— an increasing environmental responsibility in the transport and logistics sector.

Based on the generalization of the terminological apparatus on the selected topic in
accordance with various scientific concepts and as a result of the research (Zaloznova et al.
2018; Trushkina 2018; Koev et al. 2019; Koev et al. 2019a; Sandiuk et al. 2019; Kashchena et
al. 2019; Trushkina 2019; Trushkina 2019a; Trushkina et al. 2020; Kwilinski et al. 2020;
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Trushkina 2020; Aleksander et al. 2020; Arefieva et al. 2021;Boiko 2019; Bogachov et al. 2020;
Borychowski et al. 2020; Chygryn et al. 2020; Cyfert et al. 2020; 2021; Czakon et al. 2020;
Czyzewski et al. 2019; 2020; Dementyev & Kwilinski 2020; Dementyev et al. 2021; Drozdz et
al. 2020; 2021; Dyduch 2019a; 2019b; Dzwigol 2019a; 2019b; 2020a; 2020b; 2020c; 2020d;
2021a; 2021b; 2021c; Dzwigol & Wolniak 2018; Dzwigol & Dzwigot-Barosz 2018; 2020a; 2020b;
Dzwigol et al. 2019a; 2019b; 2020a; 2020b; 2021b; Gorynia 2019; Gorynia et al. 2019;
Hrytsenko et al. 2021; Kazmierczyk & Chinalska 2018; Kharazishvili et al. 2021a; 2021b;
Khrapkina et al. 2021; Koibichuk et al. 2021; Kondratenko et al. 2020; Kuzior et al. 2019; 20213;
2021b; Kwilinski 2018a; 2018b; 2019; 2021; Kwilinski et al. 2019a; 2019b; 2019c; 2019d;
2019e; 2019f; 2020a; 2020b; 2020c; 2020d; 2020e; 2021; Kwilinski & Kuzior 2020; Kyrylov et
al. 2020; Lakhno et al. 2018; Lyulyov et al. 2020a; 2020b; 2021a; 2021b; 2021c; Mlaabdal et
al. 2020; Miskiewicz 2017a; 2017b; 2018; 2019; 2020a; 2020b; 2021a; 2021b; Miskiewicz &
Wolniak 2020; Pajgk et al. 2016; 2017; Polcyn 2018; 2021; Prokopenko & Miskiewicz 2020;
Satuga et al. 2020; Savchenko et al. 2019; Tkachenko et al. 2019a; 2019b; 2019¢c; 2019d;
2019e¢; Trapczynski et al. 2019; Zastempowski et al. 2020), the authors’ approach to defining
the term "green logistics" is offered. It is understood as a circular economy instrument; a
component of corporate social responsibility of business in the transport sector and logistics
activities; a type of economic activity, including the processes of material and technical supply,
warehousing, environmentally friendly storage, production, customer service, transportation,
sale of finished products, recycling (recycling and waste disposal), which allows reducing the
negative impact on the ecosystem and the environment in a circular economy.

For the effective implementation of the green logistics concept, it is advisable to develop an
organizational and economic mechanism, which is considered as a set of principles, tools,
functions, methods and means aimed at reducing the level of greenhouse gas emissions and
the costs of organizing logistics activities and various logistics services (transport,
warehousing, marketing, etc.) (Fig. 3, 4).

The components of the organizational and economic mechanism include resources; factors of
influence; goals, principles, functions, methods, control levers; tools; information technology;
and performance criteria. The key principles of forming the organizational and economic
mechanism comprise consistency, integration, reliability, dynamism, compliance with the
goals of sustainable development, and efficiency.
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Diagnostics of the current state, features and trends in the development of logistics systems,
taking into account the environmental component
4L
Factors affecting the development of logistics systems,
and risks in organizing logistics activities (exogenous and endogenous)

J L

Management subjects

Market participants of transport and logistics services Stakeholders
and distribution, sales networks
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Figure 3. The Main Elements of the Organizational and Economic Mechanism for
Implementing the Concept of Green Logistics
Source: developed by the authors.
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Figure 4. A Flowchart of Forming an Organizational and Economic Mechanism for
Implementing the Concept of Green Logistics
Source: developed by the authors.
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5. Conclusions

In modern conditions of intensive development of the circular economy, the issues of
environmental protection in the transport sector and in the organization of logistics activities
are actualized. This should be done in the context of green growth and in line with the
European TEN-T transport policy aimed at using resources efficiently and reducing greenhouse
gas emissions.

It has been proven that green logistics is an effective tool for transforming logistics systems.
Based on the analysis and generalization of existing scientific approaches to defining the term
"green logistics", it was established that the term is understood differently, namely as a factor
of preserving the environment with the help of environmentally friendly technologies; a
component of the green economy; a type of logistics; an economic activity; scientific and
practical activities; a type of activity related to the eco-efficient management of the
movement of logistics product flows; a tool for ensuring the ecological safety of the
ecosystem; a set of logistic approaches to optimizing waste and resource flows; an
environmentally friendly transport distribution system; a coordination of logistics activities to
achieve sustainable development.

At the same time, most scientists identify the concepts of "green" and "ecological logistics",
which is understood as a scientific direction that involves using modern innovative logistics
technologies; a set of actions aimed at minimizing the environmental consequences of
logistics activities; integrated management of logistic processes (production, storage, waste
transportation); a subsystem for managing product flows from supplier to consumer with
minimal impact on the environment.

As a result of the study, it was proposed to consider the term "green logistics" from four
scientific viewpoints: as a concept of sustainable development of logistics systems of different
levels; a circular economy tool; a component of business corporate social responsibility; a type
of walking activity.

The main principles of green logistics should be the application of an integrated approach to
managing logistics flows; the rational use of resources (production, financial, energy,
information); the minimal use of raw materials and packaging that are not recyclable;
economically sound and environmentally friendly transportation and storage of material
resources; the maximum use of production waste, containers and packaging as secondary raw
materials or their environmentally friendly disposal; optimization of costs for organizing
logistics activities; minimization of risks in the operation of transport and logistics systems;
increasing the level of environmental education and personnel responsibility; introduction of
innovative technologies to reduce the environmental burden on the environment; an
application of information systems and digital technologies in the field of environmental
protection.
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The implementation of the green logistics mechanism helps to minimize the costs of managing
the movement of logistics flows while maintaining the required level of environmental safety,
which is one of the important requirements for the implementation of the concept of
corporate social responsibility of business in a circular economy.

In further scientific research, it is planned to develop the authors’ approach to defining the
concepts of "green investment" and "green financing of infrastructure projects"; to conduct a
SWOT analysis of the logistics systems’ development, taking into account the environmental
component on the example of different countries of the world; analyse and summarize
international experience of "green" transformation of logistics systems in a circular economy.
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