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IMPLEMENTATION OF GREEN MANAGEMENT PRINCIPLES
IN MANUFACTURING

The relevance of the research is driven by the increasing importance of implementing green management
principles in manufacturing in the modern world, where environmental sustainability and production resilience
have become key objectives for businesses. The outlined variability is driven by a range of trends that shape
and continually expand the significance of applying the GREEN concept. This is due to the strengthening
ability of enterprises or even entire sectors of the economy to ensure the production of goods or services with
minimal negative impact on the environment, thus providing long-term stability. The article aims to identify
how GREEN management can be implemented in production systems and processes of economic entities.
According to research, it has been confirmed that the fundamental principles of GREEN management (such
as waste minimization, maximization of energy efficiency, achieving zero environmental impact, and fostering
green innovations) are considered crucial means of ensuring environmentally sustainable and efficient
production. Furthermore, the specification of GREEN management principles reveals their complexity and
the need for a comprehensive approach to their implementation. It has been proven that a comprehensive
approach encompasses not only the implementation of specific green practices and technologies but also
their integration into the culture and management systems of the enterprise. Additionally, emphasis is placed
on the importance of the sustainability of such practices over time and the need for continuous auditing and
support from the leadership and all levels of the organization. The research highlights the significance of the
widespread implementation of environmentally friendly methods in manufacturing processes. This means that
all aspects of production and supply should adopt green practices and technologies to reduce waste, optimize
resources, and mitigate environmental impact. The practical significance of the research lies in confirming
the importance and relevance of GREEN management principles for modern producers and in laying the
groundwork for the development of a systematic approach to their implementation and support.

Keywords: green innovations, waste recycling, zero environmental impact, energy efficiency, waste
minimization, GREEN management measures.

KyJainiu Tersana BoroagumupiBua
Harionansauit yHiBepcuTeT «JIbBiBChKA MOMITEXHIKA

BIHPOBA/’KEHHSA NIPUHIOUIIIB GREEN-MEHE/T’)KMEHTY
Y BUPOBHHUITBI

Axmyanvuicmos 00CHIONCEHHS 3yMOBIeHa muM, Wo 8nposaddicenus npunyunie GREEN-menedicmenmy y
8UPOOHUYMEI HabY8ac 8ce OLIbULOL AKMYAILHOCI 8 CYYACHOMY C8IMI, 0€ eKON02TYHA CIMIUKICMb MA CMAiCmb
BUPOOHUYMBA CMAIOMb KIIOYOBUMU 3A80AHHAMU 0151 Oi3necy. OKpecnena 3MIHHICIb 3yMO8IeHe Yilum psioom
meHOeHyitl, wo He auuie Gopmyloms, aie i HOCMIHO po3uwupioroms 3Hauyywicms sacmocyeanns GREEN-
KOHYenyii, wepe3 NoCuieHHs 30amHOCMI NIONPUEMCmMeEa abo Hasimv yinoi eany3i eKoHOMIKU 3abes3neyumu
BUPOBHUYMBO M08APié abO NOCiye 34 MIHIMANLHOZO HE2AMUBHO20 8NIUBY HA HABKOIUWIHE cepedosulje ma
3abesneuye cmabiibHicmb Yy 00620cmMpoKosil nepcnekmusi. Biomak, memoio cmammi € 8U3HAYeHHsT 0COOU-
socmetl enposaddicenns GREEN-meneOxcmenmy @ 6upooHuymsi, a came y UpOOHUYUX CUCEMAX Md Upoo-
HUYUX npoyecax okpemux cyb’exmie 20cnodapiosanisi. 3a pe3yniomamamu 00CAiONCeHH KOHCMAMOBAHO, WO
ocnogui npunyunu GREEN-menedxcmenmy (maxi sk MiHimizayia 6i0xo0ie, makcumizayis enepeoegexmus-
HOCMI, 00CACHEeHHS HYIb0B020 BNIUBY HA O0BKILIA MA CIUMYIIOBAHHS 3€/IeHUX IHHO8AYIl) PO32TA0aAl0MbCs 5K
KI0408i 3acobu 3a0e3neyeHHs ekon02iuHo cmiliko2o ma eghekmusnoz2o supoonuymaa. Kpiv mozo, konkpemu-
sayis npunyunie GREEN-meneoxcmenmy susasnsc ix ckiaonicmos ma nompeody y KOMIIeKCHOMY nioxodi 00 ix
6npogadcenis. /logedeno, wjo KOMNIeKCHU nioXio OXONIIOE He aulle 3axX00U 3 BNPOBAONCEHHST KOHKPEMHUX
3eeHUX NPaKmuK ma mexHono2i, ane i ix inmezpayiio 6 Kyiomypy ma cucmemu ynpasinHsa niOonpuemMcmaed.
Kpin moeo, Haconoutyemocs Ha 8adxcau8ocmi CIMItIKOCME MAKUX npaKkmuk y yaci ma Ha nompeoi y nocmitiHomy
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ix ayoumi ma niompumyi 3 60Ky KepisHuymea ma 6cix pieHie opeanizayii. JJociiodxcents nioKpecioe 3Ha4eHHs
Ou@hy3iliH020 HACUYEHHS 3e/IeHUMU NPAKMUKAMU Y 8upoOHuymsi. Lle o3nauae, wo 3eieni npakmuxku ma mex-
HONO2II NOBUHHI cmamu cManoapmom OJis 6CiX ACNeKmie UPOOHUYMEA Ma HOCMAYAHHS, W00 00CAMU MAK-
CUMANBHO20 ehekmy 6 3meHueHH i 8i0X00168, ONMUMI3ayii GUKOPUCIMAHHSA PeCcypCié ma 3MeHUeHH] 6NIUusy Ha
oosxinns. Ilpaxmuuna snauywicms 00CAiONCeHHs1 NONA2AE Y NIOMBEPOIICEHHI BANCTIUBOCIE MA AKMYATbHOCH
npunyunie GREEN-menedsicmenmy 051 Cyuachux supoOHuKie ma y opmyeanti nepedymos 0jist po3pooxu
CUCIEMHO20 NIOX00Y 00 IX 6RPOBAONCEHHS MA NIOMPUMKU.

Knrouosi cnosa: 3eneni innosayii, nepepobka 6i0xo0ie, HyIbOBUll 6NIUE HA O0BKINLIA, eHepeoepekmus-
HOCmb, MIHIMi3ayis 6i0x00i8, 3axo0u GREEN-menedscmenmy.

Introduction. In today’s world, ecological sus-
tainability and production stability are becoming key
priorities for businesses. The GREEN management
principles, which aim to minimize negative impact
on the environment while ensuring long-term stabil-
ity, are thus increasingly relevant in production. This
concept enhances the ability of a company or even
an entire industry to produce goods or services in an
environmentally responsible way. The growing sig-
nificance of applying GREEN principles is driven by
various trends that continue to emphasize the impor-
tance of sustainability and eco-friendliness in modern
business practices. First of all, consumers are increas-
ingly preferring companies that demonstrate their
responsibility towards nature. Secondly, there is a
growing need for efficient resource utilization, which
helps businesses reduce costs on energy, water, raw
materials, and other resources. Thirdly, in response to
environmental pollution threats and climate change,
many countries are refining their environmental
standards and legislation. Consequently, regulatory
requirements are being established to control emis-
sions of toxic substances, limit energy consump-
tion, ensure the replenishment of natural resources,
and incentivize the use of environmentally friendly
technologies. It’s worth noting that companies that
implement environmentally-friendly management
practices improve their reputation and attract more
clients, investors, and employees.

Materials and methods. Several studies have
analyzed the implementation of green manage-
ment in production. Notably, authors including
Berezhna Y.S. [1], Zhukov S.A., Masligan O.0., and
Toderishko E.V. [5] have explored the relationship
between the development of the “green economy”
and trends in economic greening. Moreover, Pakh-
nenko O., Kolomiets P. [6], Horbach L., Ruban O.
and Humenyuk Ya. [3] have studied measures aimed
at achieving environmentally sustainable and effi-
cient production. However, the principles of GREEN
management in production systems and processes of
economic entities are not detailed in such studies.
Therefore, we interpret them as a promising object
for further research.

The article aims to identify how GREEN man-
agement can be implemented in production systems
and processes of economic entities. To accomplish
this goal, the following tasks have been outlined:

1) providing a general overview of GREEN manage-
ment principles in production systems and processes
of economic entities; 2) identifying the specific fea-
tures of implementing each of the GREEN manage-
ment principles in production systems and processes
of economic entities.

Results. Within the study, it is emphasized that
GREEN management in production is a management
strategy aimed at ensuring environmentally sustaina-
ble and efficient production. Essentially, this concept
combines principles of environmental protection and
efficient resource management to achieve sustainable
development. In particular, among the entities cur-
rently applying this concept are:

— Automobile manufacturers. For instance, the
company Tesla is renowned for its efforts to reduce
CO2 emissions during production and through the
use of electric motor vehicles, thereby contributing
to environmental impact reduction. Characteristic
examples include companies like Nestlé and Beyond
Meat, whose leadership has committed to achieving
zero environmental impact by 2030 through reduc-
ing greenhouse gas emissions and optimizing water
usage. Another example is Danone, whose manage-
ment has directed efforts towards waste reduction,
energy, and water usage, as well as the implementa-
tion of environmentally friendly technologies;

— Textile and textile product manufacturers. Many
of the mentioned economic entities are seeking ways
to reduce water and chemical usage during clothing
production. For instance, companies like Reforma-
tion and Adidas are implementing methods of sec-
ondary processing of textile industry waste to create
new materials.

— Electronics manufacturers. Many of the men-
tioned economic entities have focused on using
environmentally friendly materials, improving
energy efficiency, and implementing programs for
the reuse of electronic devices. In particular, Apple
has set ambitious goals to reduce its carbon foot-
print, aiming to become a completely carbon-neutral
company by 2030. Samsung is improving the energy
efficiency of its manufacturing processes, utilizing
renewable energy sources, and actively engaging in
waste recycling.

— Builders. In the construction industry, compa-
nies focus on creating energy-efficient and environ-
mentally sustainable buildings, utilizing renewable
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materials, improving insulation, and optimizing
heating and cooling systems. For example, in 2016,
Skanska completed “The 2+U” office complex in
Seattle, USA, designed using advanced technologies
for energy efficiency and environmental sustainabil-
ity. Currently, it holds a LEED Platinum certification,
the highest level of certification for energy efficiency
standards.

These are a few instances of manufacturers adopt-
ing GREEN management practices in their opera-
tions. It’s worth noting that in the early 2000s, merely
2% of manufacturers recognized the significance of
maintaining a balance between production and envi-
ronmental preservation for sustainable development.
However, by the start of 2023, this number had risen
to 45% [4]. This trend indicates that the average man-
ufacturer recognizes their role in environmental pres-
ervation, feels responsible for their impacts on it, and
therefore strives to apply GREEN management prin-
ciples in their production processes.

Within the study, these principles are interpreted
by us as the main measures aimed at ensuring envi-
ronmentally sustainable and efficient production.

It should be noted that the main principles of green
management in production systems and processes of
economic entities include:

1. Minimization of waste and utilization of sec-
ondary resources in the production systems and pro-
cesses of economic entities. Essentially, this means
decreasing the number of raw materials used in pro-
duction, while increasing the utilization of renewable
sources and secondary resources (in areas where it
can significantly reduce waste and negative environ-
mental impact [2]).

2. Maximization of energy efficiency in produc-
tion systems and processes. Essentially, this involves
reducing energy consumption volumes through the
implementation of energy-efficient technologies,
optimization of production processes, and the utili-
zation of alternative energy sources (in areas where
it can reduce CO2 emissions and other harmful sub-
stances [2]).

3. Achieving zero impact of production systems
and processes on the environment. This involves using
non-toxic materials, minimizing emissions of harmful
substances, and producing environmentally friendly
products that contribute to environmental preservation
and the health of employees and consumers.

4. Stimulating green innovations in production
systems and processes to engage stakeholders. The
aim is to stimulate green innovations in produc-
tion, including the development of new technolo-
gies, products, and services that meet environmental
requirements through interaction with various stake-
holders such as government agencies, non-govern-
mental organizations, and consumers. This collabora-
tion facilitates the search for effective solutions in the
ecology and sustainable development fields [1-2].

The specification of GREEN management princi-
ples in production systems and processes of economic
entities and their targeted action demonstrates that
this process has peculiarities. These characteristics
entail the application of a comprehensive approach to
changes in production systems and in each of the pro-
duction processes through their diffusion with green
practices and technologies (encompassing resource
utilization, energy efficiency, and waste recycling [1]).
So, considering the outlined needs, let’s examine the
specificity of implementing each of the highlighted
GREEN management principles in production.

Implementation of the principle of waste minimi-
zation and utilization of secondary resources in pro-
duction systems and processes of economic entities
may involve several specific measures, including:
process optimization, waste recycling (of materials
no longer used or deemed valueless for their origi-
nal purpose), and the use of secondary raw materi-
als. In unison, these measures facilitate the transition
from a linear production model, where raw materials
are used once and discarded, to a cyclical approach,
where waste is recycled and reused in production
according to the specifics outlined in Figure 1.

It should be noted that in practice, the implemen-
tation of the outlined GREEN management principle
in production systems and processes of economic
entities through continuous innovation stimulation
(which allows for reduced raw material usage and
waste generation [5]) should gradually diminish
the negative impact of creating material and social
goods on the environment, while also enhancing
resource efficiency, thereby promoting the formation
and deepening of the circular economy. In this con-
text, the gradual and consistent nature of changes is
crucial.

Implementation of the principle of maximizing
energy efficiency in production systems and processes
can include several specific measures, including:
implementing energy-efficient technologies, opti-
mizing production processes, and utilizing renewa-
ble energy sources. Taken together, these measures
ensure the rationalization of non-renewable energy
resource consumption, thus contributing to their pres-
ervation for future generations, in accordance with
the specifics outlined in Figure 2.

It’s important to note that in theory, the implemen-
tation of this outlined principle of green management,
through continuous energy efficiency audits and heat
flow management (which determine opportunities for
reducing energy resource consumption [4]), should
gradually reduce dependence on non-renewable
energy sources such as coal, oil, and natural gas, and
decrease emissions of harmful substances into the
atmosphere.

In the future, this principle may contribute to the
creation of fully energy-autonomous green produc-
tions, involving all levels of the economic entity’s
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The condition for implementing the principle: minimizing waste
and maximizing the use of secondary resources in production

Result: implementation of]
the circular economy

The trigger that initiates and directs the
process: supporting research and
development of new technologies and
materials that enable reduced raw material
usage and waste generation, is an important
part of implementing this principle

| |

|

Measure 1: .
Optimization of Mea;selérecﬁ.ll“zfaste
production processes' yeling

Measure 3: Utilization of
secondary raw materials3

Figure 1 — Implementation of the principle of waste minimization and utilization of secondary
resources in the production systems and processes of economic entities

Note

! This may involve improving production technologies, using more efficient equipment and methods, and implementing production

control and management systems.

2 This may involve developing a waste processing system that allows secondary resources utilization rather than disposing of them.
This may include sorting, purification, recycling, and other processing methods to reduce waste and preserve resources.
3 This may involve the use of secondary metals, plastics, glass, and other materials that can be reclaimed and recycled.

Source: formed based on [2; 6-7]

The condition for implementing the principle: rational consumption of energy
resources

Result: reduction of dependence on
non-renewable energy sources

Trigger that initiates and directs the
process: continuous energy consumption
audit, heat flow management

Measure 1: Implementation of
energy-efficient technologies !

Measure 2: Optimization
of production processes 2

Measure 3: Utilization of
renewable energy sources 3

Figure 2 — Implementation of the principle of maximizing energy efficiency in production systems
and processes of economic entities

Note

! This may include replacing outdated equipment and systems with more energy-efficient alternatives that consume less energy or

use it more efficiently.

2 This may include reducing energy losses by optimizing the operation modes of machines and equipment, reducing downtime, and

using more efficient production methods

3 This may include integrating solar panels, wind turbines, or other systems utilizing renewable energy sources into the energy
supply systems of production to provide part or all of the electricity needed for the production process.

Source: formed based on [1; 6-7]

production system. Ideally, these productions will
be independent of traditional energy sources and
will not emit harmful substances into the environ-
ment [3; 5].

Implementation of the principle of zero environ-
mental impact in production systems and processes

can include several specific measures, including
implementing environmentally friendly product
design, ensuring an environmentally neutral pro-
duction cycle, involving all participants in the sup-
ply chain in the adoption of environmentally neutral
practices, as per the specifics outlined in Figure 3.
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The condition for implementing the principle: a production cycle
that does not harm the environment and contributes to its
improvement

Result: implementation of new
technologies, changes in production

or services aimed at reducing
environmental impact

processes, modifications of products [ _| to identify sources of waste and

The trigger that initiates and guides the
process: analyzing all stages of production

opportunities for their avoidance or
minimization

Measure 1.
Implementation of
eco-friendly product
design!

cycle 2

Measure 2. Ensuring
an environmentally
neutral production

Measure 3. Involving all supply
chain participants in
implementing environmentally
neutral practices?

Figure 3 — Implementation of the principle of zero environmental impact in the production systems
and processes of economic entities

Note

' This measure involves developing products considering their environmental impact at all life cycle stages. Environmental design
involves using renewable materials, reducing toxic substances in products, extending their service life, and enabling reuse or recycling

at the end of their life cycle.

2 This involves taking measures to minimize waste and the negative environmental impact of production at all stages, from initial

raw material extraction to waste processing.

3 This includes collaborating with suppliers, partners, and clients to implement environmentally neutral practices across all areas
of operation, including raw material sourcing, production, transportation, and product distribution.

Source: formed based on [3; 5-6]

It is important to note that by consistently con-
ducting audits of production systems and processes
according to the principle of green management, it
is possible to develop a production cycle that pre-
vents harm to the environment and contributes to its
improvement. Indeed, one example of a production
cycle that does not harm the environment and even
contributes to its improvement is the meat production
in bioreactors. This production method requires sig-
nificantly less land, water, and other resources com-
pared to traditional animal farming, and it also greatly
reduces greenhouse gas emissions (such as methane,
which is emitted in large quantities by livestock).
Artificial meat cultivation helps reduce animal suf-
fering because it does not require the breeding and
slaughtering of animals to obtain the final product.
Another example of a production cycle that does not
harm the environment is organic waste processing
systems into biogas, during which organic fertilizer is
formed, which can be used to increase soil fertility in
agriculture and horticulture.

Implementation of the principle of incentivizing
green innovations in production systems and pro-
cesses may involve several specific measures, includ-
ing research and development of new environmental
technologies, investment in the production of green
products, and establishment of green production
lines, according to the specifics outlined in Figure 4.

Indeed, in theory, implementing the outlined prin-
ciple of GREEN management through collaborative
access to new ideas, resources, and expertise with
other economic entities can enhance a company’s
reputation in the eyes of consumers and investors,
thereby positively impacting the brand and financial
performance. Regarding new ideas and resources,
gradual implementation should be supported

Conclusions. The research indicates that most
manufacturers are aware of their role in environmen-
tal conservation and feel responsible for their impacts.
As a result, they try to apply GREEN management
principles in their production systems and processes.
The following conclusions have been drawn:

1. The main principles of GREEN management,
such as waste minimization, maximizing energy effi-
ciency, achieving zero environmental impact, and
stimulating green innovations, are considered key
means of ensuring environmentally sustainable and
efficient production.

2. The specification of green management princi-
ples reveals their complexity and the need for a com-
prehensive approach to their implementation. A com-
prehensive approach includes not only implementing
specific green practices and technologies but also
integrating them into the culture and management
systems of the enterprise. Moreover, it is important
for these practices to remain sustainable over time,




64 Via Economica

The condition for implementing the principle: incentivizing green
innovations to engage stakeholders

Result: partnership relations with other
companies, research institutions, or non-

governmental organizations for joint
development and implementation of
green innovations.

Trigger that initiates and directs the
process: Collaborating with other economic

entities to access new ideas, resources, and
expertise

Measure 1: Research and
development of new
environmental
technologies!

Measure 2: Investment in
the production of green
products?

Measure 3: Establishment of]
green production lines?

Figure 4 — Implementation of the principle of stimulating green innovations in production systems
and processes of economic entities

Note

! This may involve investing in research and development of new environmental technologies aimed at reducing emissions,
optimizing resource utilization, and enhancing the energy efficiency of production processes.
2 This may involve investing in the development of new technologies and production methods that are more environmentally friendly

and sustainable.

3 This may involve using biodegradable packaging, reducing the use of chemicals, or implementing closed-loop processes to

minimize waste.

Source: formed based on [2; 6-7]

which requires ongoing auditing and support from
management and all levels of the organization.

3. The research underscores the importance of the
widespread adoption of green practices in manufac-
turing. This means that green practices and technol-
ogies should become the standard for all aspects of
production and supply to achieve maximum impact in

waste reduction, resource optimization, and environ-
mental impact reduction.

Thus, the research confirms the importance and
relevance of GREEN management principles for
modern manufacturers and identifies the development
of a systematic approach to their implementation and
support as promising areas for further research.
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