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CamyceBunu Slpuna BasientuniBHa, Tenunbka Ipuna AnaroJiiiBHa,

Boctpuxos I1aBio MukoJsiaiioBu4
CyMchKU# IepKaBHUN YHIBEpCUTET

IDENTIFICATION OF COMPLEMENTARY ZONES
IN THE CHAIN “ENVIRONMENTAL TAXATION -
RATIONAL NATURAL USE - ECONOMY SHADOWING -
NATIONAL SECURITY™!

BU3HAYEHHA 30H KOMIIVIEMEHTAPHOCTI
Y JAHLOIO3I «kEKOJIOT'TYHE OITOAATKYBAHHA —
PAIIOHAJIBHE IPUPOJOKOPUCTYBAHHSA —
TIHIBAIISA EKOHOMIKH - HAIHIOHAJIBHA BE3ITEKA»

Summary. Environmental and economic challenges of the modern era require innovative approaches to ensure
sustainable development for the state. The interdependence between the rational use of natural resources, tax
policy, and economic transparency is a decisive factor in preserving ecosystems and biodiversity while ensuring
long-term economic stability. The purpose of the article is to validate and substantiate the complementarity that
arises from the de-shadowing of environmental taxes, promoting rational natural resource management, and
ensuring national security. The study justifies the complementarity arising from de-shadowing environmental
taxes, stimulating rational natural resource use, and enhancing national security. Trigger points of environmental
taxation’s impact on rational resource use, de-shadowing, and national economic security were identified. Using
tools like VOSviewer, SciVal, Google Trends, and Google Books Ngram Viewer, three types of bibliometric
analysis were conducted: exploring terms such as “Environmental tax” and “De-shadowing”; “Environmental
tax” and “Rational nature management”; and “Environmental tax” and “National security.” The bibliometric
tools confirmed the chain’s complementarity: “environmental taxation — rational natural resource management
— economic de-shadowing — national security”. Specific instruments used include SciVal by Elsevier (validating
the relevance of the study and the topic’s importance across disciplines), VosViewer (demonstrating the strong
interconnections among the categories and pinpointing their trigger points of influence on environmental taxation),
Google Trends (highlighting the growing relevance of environmental taxation through the lenses of national
security, de-shadowing, and rational resource use) and Google Books Ngram Viewer (providing statistical insights
relevant to the research context). The findings significantly contribute to developing effective state policies in
environmental protection, optimizing tax systems to encourage ecological responsibility, reducing economic
shadowing, and improving national security.

Keywords: environmental taxation, complementarity, rational nature management, tinization the economy,
national security.
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AHoTanis. ExojoriuHi Ta eKOHOMIYHI BUKJIMKH Cy4acHOCTI BUMAraroTh MOIITYKY HOBHX IIJIXOIIB Ji0 3a0e3rie-
YeHHs 30aJJaHCOBAHOTO PO3BUTKY JCpiKaBH. B3aeMo3aiexHICTh MiX pallioHaTbHUM BUKOPUCTAHHSM TPUPOITHUX
pecypciB, MOJATKOBOIO MOJTITHKOIO Ta €KOHOMIYHOIO MPO30PICTIO € BUPILIATLHUM (HaKTOPOM JUIS 30€pEIKCHHS KO-
cucteM Ta O10pi3HOMAHITTS 1 3a0e3MeveHHs LIOBFOCTpOKOBO'l. CTIMKOCTI €KOHOMIKH, 10 Y KOMILIEKC popmye 6a3zuc
JUISL ITIATPUMKH Ta 3pOCTaHHs GE3MEKH HALlIOHAIBHOT CKOHOMIKI. METOk0 CTaTTi € MiATBEP/KCHHS Ta 00IPYHTYBaH-
Hsl KOMIUIEMEHTapHOCTI, 10 BHHHKAE B NPOLIEC] AETiHI3aLlii eKONOTTYHIX MOJATKIB, CTHMYITIOBAHHS PAIiOHAIILHOTO
MIPUPOIOKOPHCTYBAHHS, 3a0€3MeUCHHS HaIlOHATBHOT Oe3meku. [ist mpoBeeHHsT TOCTiKEHHST BUKOPUCTAHO iH-
ctpymeHnTapiid SciVal Bix Elsevier (mepeBipka akTyallbHOCTI JTOCIIKSHHS Ta BAKIIMBOCTI TEMH B PI3HUX JMCIUTLTI-
Hax), VosViewer (IeMOHCTpYBaHHS B3a€EMO3B’3KiB MK KaTE€rOpisIMH Ta BU3HAYCHHS IX TPUTEPHUX TOUOK BIUIUBY
Ha eKoJIoTi4He onojarkysanHs), Google Trends (aHani3 akTyaaIbHOCTI €KOJIOTIYHOTO ONOJATKYBAHHS Uepe3 IpU3My
HaIlOHAJbHOT Oe3MeKH, JeTiHi3alil Ta palioHaJbHOro BUKOpHUcTaHHsS pecypciB) 1 Google Books Ngram Viewer
(aHaJi3 KOHTEKCTY JOCIKeHHS). Y CTaTTi 00IPYHTOBAHO KOMIJIEMEHTAPHICTh, 1[0 BUHUKAE B MPOIIEC AeTiHI3aIii
EKOJIOTIYHUX IMOJIATKIB, CTUMYJIIOBAHHS PaIliOHAILHOTO MPUPOIOKOPUCTYBAHHSI, 3a0€3IIEUCHHS HAIlIOHAILHOI 0e3-
nekd. Bu3HaveH1 TpUrepHi TOYKU BIUIMBY SKOJIOTIYHOTO OIMOJATKYBaHHs Ha 3a0€3MEYCHHS PaIliOHAIBHOTO PUPO-
JIOKOPUCTYBaHHS, JACTiHi3allii Ta Oe3MeKn HAI[lOHAIBHOT €eKOHOMIKHU. Y TIPOIIeCi TOCIiPKEHHS MPOBEJICHO OHOYAC-
HO TpH THNHU 0i0110METPUYHOrO aHalizy: 3a cioBamu «Environmental tax» ta «De-shadowingy»; «Environmental
tax» Tta «Rational nature management» Ta «Environmental tax» ta «National security», 1110 J03BOJHIIO OLIHUTH
€BOJIIOIIIIO JTOCITI/PKEHB, BUSBUTH HAHOIIBII aKTyallbHI TX chepH Ta MepcreKTHBHI HanpsIMKY. Pe3yibraTtu nposese-
HOTO JIOCJTIJDKEHHS MAIOTh BAXKIIUBE 3HAUCHHS /T POPMYBaHHS €()ESKTHBHOI JIEPYKABHOI MOJIITUKHU Y chepi OXOpOoHH
HaBKOJIMIITHBOTO CEPEIOBHINA, ONTUMI3aIlil MOJaTKOBOT CUCTEMH JIJIS MIATPUMKH €KOJOTIYHOI BiJIOBINAILHOCTI

0i3HeCy Ta HaceJICHHS, 3SMCHIICHHS TiHi3allil eKOHOMIKH Ta MOKPAIICHHs HAIllOHAIBHOT Oe3MeKH.

KirouoBi ciioBa:
TiHI3allisl EKOHOMIKH, HaI[lOHAJIbHA Oe3meKa.

Problem statement. In the current conditions of
globalization, environmental challenges and economic
instability, ensuring environmental, economic and
national security is becoming an important task of
state policy. The chain of relationships between
environmental taxation, rational environmental
management, shadow economy and national
security is complex. It is worth noting that the main
problems that arise in this context are inefficient
taxation, which includes an underdeveloped system
of environmental taxation and a high level of taxes
without proper control (for example, from January 1,
2024, the environmental tax was increased in
Ukraine to 90% of rates [1]); challenges for rational
environmental management, in particular, the use
of natural resources, which occurs in conditions
of a low level of state control, the lack of financial
incentives for enterprises; shadow economy in terms
of understating the level of income, evasion of taxes
and environmental fees, which hinders the effective
use of funds for environmental protection and creates
risks for the stability of public finances and the social
sphere. It is worth noting that according to the data of
2021, the share of the shadow economy in Ukraine
amounted to 32% of the official GDP, compared to
30% in 2020 [2]. This provokes insufficient funding
for environmental protection programs and limits the
state’s ability to invest in projects for the rational use of
natural resources. Thus, furtherresearchisrelevantand
will be aimed on identifying areas of complementarity
in the chain “environmental taxation — rational use of
nature — shadow economy — national security” in the
context of analyzing the relationships between these
elements, where they can interact in such a way that
one sphere strengthens or weakens the other.

€KOJIOTIUHE OIIOJaTKyBaHHA, KOMI'[J'[CMGHTapHiCTL, paHiOHaJ’ILHe IPUPOAOKOPUCTYBAHHA,

Analysis of recent research and publications.
The issue of determining the relationship between
environmental taxation, rational use of nature and
the shadow economy was addressed by Ukrainian
and foreign scientists, in particular, Yu.O. Shvets and
L.S. Grigorovich [3], N.S. Makarova, L.D. Garmider,
L.V. Mykhalchuk [4], I.V. Dragan [5], Ya.l. Glush-
chenko, 0.0. Korogodova, T.E. Moiseenko,
N.O. Chernenko [6], T.E. Gorodetska [7], F. Herweg
[8], G. Jabeen et. al. [9], S. Sibdari, Y. Asayesh [10],
which indicates the importance of an integrated
approach to solving environmental and economic
problems. Yu.O. Shvets and L.S. Grigorovich [3]
considered the environmental tax as a key tool of
the environmental economy through the prism of
the analysis of the volume of pollutant emissions
into the environment of Ukraine and revenues from
the payment of the environmental tax. The authors
proposed the measures to change tax legislation,
i.e. changing the mechanism for calculating the
environmental tax, establishing a connection between
the amount of fines and environmental damage,
which, as a result, has a direct connection with
the elements of the chain “rational environmental
management — shadow economy — national security”.
Along with this, the issue of studying areas of
complementarity in the chain “ecological taxation —
rational use of nature — shadow economy — national
security” requires additional disclosure, since the
relationships between the elements of the chain, as
well as the areas of their effective interaction, and
areas of improvement are not fully defined in modern
literature.

The purpose of the article is to confirm and
substantiate the complementarity that arises in the
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process of de-shadowing environmental taxes,
stimulating rational use of nature, and ensuring
national security.

Summary of the main research material. To carry
out the first stage of the study, a selection was made
from articles indexed by the Scopus scientometric
database, the keywords of which simultaneously
contain pairs of concepts from the studied chain.
Thus, the Scopus database contains 76 articles that
are simultaneously devoted to the study of the topic
of environmental taxes and shadowing. The use
of the SciVal by Elsevier toolkit made it possible
to determine a range of key phrases for this chain,

Economic and Social Effects

including shadow economy, shadow price, ecosystem
services, environmental policy, environmental taxes,
emission taxes, fiscal policy, etc. (Fig. 1).

A structural analysis was carried out by subject
area for the chain “environmental tax” and “shadow”
or “shadowing” (Fig. 2) showed that the largest
number of studies related to environmental taxes and
shadowing are the object of research: environmental
sciences (51.1%); economics, econometrics and
finance (35.6%); and energy (22.2%). Thus, the topic
of de-shadowing of environmental taxes is relevant
and solving the problem of shadowing of such
mandatory payments is crucial to establish a balance
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Figure 1 — Results for key phrases analysis
for the chain “environmental tax” and “shadow” or “shadowing”

Source: compiled by authors via SciVal by Elsevier
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Figure 2 — Structural analysis by subject area
for the chain “environmental tax” and “shadow” or “shadowing”

Source: compiled by authors via SciVal by Elsevier
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between the level of environmental damage and the
payments, which provide a compensatory effect if
they are purposefully used.

Database of 76 articles indexed by the Scopus
database, the keywords of which simultaneously
contain pairs of concepts with “environmental tax”
and ‘“shadow” or “shadowing”, the VOSviewer
bibliometric analysis tool was applied. Thus, using
VOSviewer, the coincidence of keywords in the
selected articles was analyzed and four clusters
were formed, which are the most common (Table 1).
Thus, the largest cluster was the red one, which
contains 14 keywords and generally indicates
that environmental taxes and shadowing have the
greatest impact on the environment. This shows

that due to an increase in the level of shadowing of
environmental payments, the quality of atmospheric
air, water and soil is reduced, due to underfinancing
of environmental measures, which reduces the
quality of the environment and makes the issue of
environmental control and monitoring relevant.

The next most important is the green cluster,
which contains 13 keywords and shows the
relationship and impact of the shadow price on the
components of environmental and economic policy,
which in aggregate has a direct effect on the number
of emissions and discharges, and taxation of the level
of damage caused plays a significant role in this
(fig. 3). Therefore, the third most important cluster
is blue, which contains 12 keywords and mediates

Table 1 — Clusters in the bibliometric map of publications
for the keywords “environmental tax” and “shadow” or “shadowing”

Ne Cluster

Key words

Red (environmental
economics)

Biodiversity, conservation of natural, ecology, ecosystem service, environmental
economics, environmental monitoring, environmental protection, human, pollution
control, shadow pricing, sustainability, sustainable development, tax, wetland

2 | Green (shadow price)

abatement cost, carbon, carbon dioxide, carbon emission, commerce, cost benefit
analysis, directional distance function, emissions trading, marginal abatement
costs, pollution tax, shadow price, trade-off

3 |Blue (taxation)

Costs, economic analysis, economics, energy efficiency, environmental impact,
environmental policy, investments, pollution, shadow economies, shadow
economy, tax system, taxation

4 | Yellow (environmental tax)

cost-benefit analysis, environmental tax, greenhouse gas

Source: compiled by authors via VosViewer
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Figure 3 — Results of bibliometric analysis of keywords that simultaneously occur in publications indexed
by the scientometric database Scopus, for the queries “environmental tax” and “shadow” or “shadowing”
Source: compiled by authors via VosViewer

379



CTAZINV PO3BUTOK EKOHOMIKM

N 4 (51), 2024

the connections between anthropogenic impact and
environmental protection through taxation. After all,
taxation is an integral mechanism of state control over
the size of emissions, the amounts of environmental
costs and the amounts of taxes paid to the budget. At
the same time, taxation helps to regulate relations
between polluters, the state and the population. And
the last is the yellow cluster, which confirms the
existence of cause-and-effect relationships between
an increase in the amount of greenhouse gases by
households that leads to an increase in environmental
tax obligations, stimulating them to analyse costs
and benefits, which can lead to both the introduction
of more eco-friendly production conditions and the
evasion of environmental taxation.

In addition, the chronological development of
the chain of “ecological tax” and “shadowing” was
assessed (Fig. 4). In the period 2010-2012, the most
popular topic was taxes, tax systems and environmental
impact, as people began to talk about climate change,
assess the level of anthropogenic impact, look for ways
to minimize it, etc. Therefore, from 2012 to 2015,
research is already based on mathematical calculations
of the impact of individual environmental and
economic indicators on the amount of emissions
and discharges of pollutants into the environment.
As a result of rapid economic, climatic and social
shocks in 2015, the UN General Assembly adopts the
“Sustainable Development Goals”, which every nation

investments

should strive for. This is what influenced the fact that
environmental taxation began to be considered through
the prism of sustainable business development, while
the increase in the level of shadowing of environmental
payments influenced the increase in research in the
field of investment, energy efficiency, and emission
and discharge control since 2016.

The next stage of the study was to identify
areas of complementarity that arise in the chain of
“environmental tax” and “rational nature management”.
This made it possible to identify 152 articles devoted to
this topic. Using the built-in toolkit SciVal by Elsevier,
a range of key phrases for this chain was identified
(Fig. 5). According to Figure 5, the topic of sustainable
environmental management can be considered an
effect of environmental taxation, since excessive tax
burden serves to optimize emissions and discharges of
pollutants into the natural environment by enterprises
and households using, for example, treatment facilities
or installing alternative energy sources. Thus, in
total, this creates a need for environmental analysis,
assessment, control and management to ensure a
balance between the volumes of natural resources
involved and measures designed to restore them.

The study of the chain “ecological tax” and
“rational nature management” has become the object
ofanalysis and the purpose of scientific study of various
fields of knowledge (Fig. 6). It has been determined
that the study of this topic correlates not only with

shadow economy
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Figure 4 — Results of bibliometric analysis of the chronological development
of the research “environmental tax” and “shadow” or “shadowing”

Source: compiled by authors via VosViewer
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Source: compiled by authors via SciVal by Elsevier
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Figure 6 — Structural analysis by subject area
for the chain “environmental tax” and “rational nature management”

Source: compiled by authors via SciVal by Elsevier

economics and finance (27.1%) and ecology (42.6%),
but also often analyzes these categories in Earth and
planetary sciences (20.0%), business, management
and accounting (16.5%), energy (14.1%) etc.

This confirms the fact that rational nature
management is an integral condition for the
sustainable development of territories, where
environmental taxation acts as a regulatory, fiscal,
incentive and regulatory mechanism designed to
ensure the economical use of natural resources. The
highest share of publications for the chain “ecological
tax” and “rational nature management” in the period
2012-2021 represents such topics as: “Shared

consumption”, ‘“Adaptation to climate change”,
“Waste management”, “Solid waste management;
Life cycle assessment; Solid household waste”
which are characterized by a small result of this
set of studies (taking into account the size of the
bubble); with a large result of the conducted research
are the works “Industrial symbiosis; Sustainable
development; Circular economy”, etc. (Fig. 7). Based
on 152 papers indexed by the Scopus database, the
VOSviewer bibliometric analysis tool was applied. It
was possible to analyze the coincidence of keywords
in the selected articles and form five clusters that are
the most common (Table 2).
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Figure 7 — Top 1% Topics for the chain “environmental tax” and “rational nature management”
Source: compiled by authors via SciVal by Elsevier

Table 2 — Clusters in the bibliometric map of publications
for the keywords “environmental tax” and “rational nature management”
No Cluster Key words
Biodiversity, conservation of natural, developing country, economics, environment,

environmental manager, environmental protection, forestry, human, land use,
nature conservation, planning, pollution

1 Red (environmental
protection)

Commerce, costs, emission control, energy policy, gas emissions, greenhouse

2 | Green (taxation) gases, laws and legislation, public policy, renewable energy resource, taxation

carbon dioxide, carbon footprint, economic development, environmental impact,

3 |Blue (environmental policy) environmental policy, recycling, sustainable development, tax

4 | Yellow (Ecology) Ecology, environmental tax, natural resource, natural resources, renewable
gy resource, tax system

5 Purple (environmental
economics)

Source: compiled by authors via VosViewer
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The first in size is the red cluster (covering
13 keywords) and summarizes the context of
environmental protection and preservation. In
turn, the second in value cluster (green, containing
10 keywords) establishes a contextual connection
between rational environmental management and
taxation, which can reduce emissions and discharges
of pollutants in the short term, improve public policy
and increase the need for enterprises and households
to install, for example, renewable energy sources. The
next is the blue cluster, which contains 8 keywords
and indicates the relationship of the studied chain
with environmental policy.

This should be interpreted as the need for
rational environmental management intensifies the
political activity of all countries of the world in
terms of environmental restoration, guaranteeing
environmental safety and establishing harmonious
relations with the environment to ensure sustainable
development of territories. The next largest is the
yellow cluster (Fig. 8), which contains 6 keywords
and represents the connection of the studied chain
with ecology, thereby forming the opinion that the
lack of rational use of natural resources by business
entities has a significant negative impact on their
availability, renewability and quality. In addition, in
Figure 8, we have reflected the content-contextual
connections of resource renewability with four
identified clusters. Thus, the opinion is confirmed that
environmental taxation can have a positive impact
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on reducing the level of emissions and discharges of
pollutants into the environment, which is accordingly
transposed to the state of the surrounding natural
environment, while adapting environmental policy
and ensuring sustainable development. And the last
cluster is purple, which characterizes the connection
between “environmental tax” and “rational nature
management” with ecological economics, which
confirms the fact of the existence of cause-and-
effect relationships and dependencies between the
ecosystem and economic phenomena.

Chronological development of the studied chain
shows the newer developments in this area aimed at
developing measures to reduce greenhouse gases,
carbon dioxide emissions, carbon footprint, as well
as economic and environmental development of
individual territories (Fig. 9). The third stage of the
study was to identify areas of complementarity that
arise in the chain of “environmental tax” and “national
security”, for which a simultanecous search was
established in the Scopus database for such phrases
as: environmental AND tax; AND national AND
security — which made it possible to form a sample of
114 relevant articles. The use of the built-in SciVal by
Elsevier made it possible to determine a range of key
phrases that occur in parallel in articles that correspond
to the specified search query (Fig. 10).

Thus, this chain is often analyzed through the
context of energy and environmental security, which
are components of national security. At the same
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Figure 8 — Results of bibliometric analysis of keywords that occur simultaneously in publications indexed
by the database Scopus, for the queries “environmental tax” and “rational nature management”

Source: compiled by authors via VosViewer
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time, important elements of achieving the protec-
tion of the vital interests of society, the state and the
planet are the spread of renewable energy, emission
control, the application of differentiated environ-
mental tax rates, compliance with regulatory norms
and requirements, etc.
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In addition, we identified those areas in which there
is a close contextual connection between the concepts
of “environmental tax” and ‘“national security”
(Fig. 11). The close relationship of this chain is
traced in works on social (36.8%) and environmental
sciences (30.9%). At the same time, a significant
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Figure 11 — Structural analysis by subject area
for the chain “environmental tax” and “national security”

Source: compiled by authors via SciVal by Elsevier

number of works relate to the energy field (29.4%),
which confirms the impact of the environmental
tax on all components of national security and is
evidence of the importance of such a tax for each of
the identified categories.

Among the publications with the highest share
of publications for the chain “ecological tax” and
“national security”, it is determined that most of them
are characterized by a small result of the research set
(Fig. 12). Thus, taking into account the placement of
bubbles between 7 publications, three of them can
be attributed to interdisciplinary sciences (T.4690,
T.3195, T.5457, T.3646), and the large result of the
research is an article on solar energy conversion.

The VOSviewer bibliometric analysis was used to
identify complementarity areas in the study ofthe chain
“environmental tax” and ‘“national security”. Four
clusters were identified (Table 3), where the largest
one is the red cluster, which contains 9 keywords
and mediates the studied chain through the economic
context (taxation, spending, investment). The other in
importance is the green cluster, which also contains

9 keywords, but is dedicated to energy efficiency and
energy security.

The third largest is the blue cluster and contains
only 7 keywords. It shows the relationship of national
security with economic (investment, spending,
taxation) and environmental (energy efficiency,
energy security, environmental protection, climate
change) categories through the prism of sustainable
development (Fig. 13).

The smallest in terms of number in the study of this
chain is the yellow cluster (6 keywords), which can
be attributed to the direction of guarantees regarding
economic and physical access of individuals to high-
quality, environmentally friendly and healthy food
products. Analyzing the contextual and semantic
connections of “environmental tax” and ‘“national
security”, it is also important to identify the most
commonly used phrases in scientific research. Thus,
Figure 14 shows that the issue of national security
(in particular energy) began to be emphasized in
20162017, while the topic of food security began to
be raised in works only in 2018.

Table 3 — Clusters in the bibliometric map of publications
for the keywords “environmental tax” and “national security”

Ne Cluster

Key words

1 |Red (taxation)

climate change, commerce, costs, economics, emission control, environmental
protection, ethanol, investments, taxation

2 | Green (energy security)

air pollution, carbon dioxide, carbon tax, carbon taxes, energy efficiency, energy
policy, energy security, greenhouse gases, planning

Blue (sustainable
development)

Carbon, environmental economics, greenhouse gas, national security, pollution tax,
sustainability, sustainable development

Yellow (environmental

4 impact)

economic development, environmental impact, food security, human, humans, tax

Source: compiled by authors via VosViewer
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Figure 12 — Top 1% Topics for the chain “environmental tax” and “national security”

Source: compiled by authors via SciVal by Elsevier

Conclusions. Based on the conducted research,
the goal was achieved, namely: the complementarity
that arises in the process of de-shadowing of
environmental taxes, stimulation of rational use of
nature, ensuring national security was confirmed
and substantiated. To confirm the complementarity
of these categories bibliometric analysis tools were
used: SciVal by Elsevier, VosViewer, Google trends,
Google Books Ngram Viewer. The Scopus database
contains 76 articles, which are simultaneously
devoted to the study of the topic of environmental
taxes and shadowing. The use of the SciVal by
Elsevier toolkit allowed to determine a range of key
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phrases for this chain, in particular, shadow economy,
shadow price, ecosystem services, environmental
policy, environmental taxes, emission taxes, fiscal
policy, which confirms their interdependence
and complementarity. Thus, the harmonization
of the elements of the chain “environmental
taxation — rational nature management — shadowing
of the economy — national security” will contribute to
strengthening the environmental security of Ukraine
and increasing the efficiency of nature management,
which is confirmed by the conducted conceptual,
categorical and content analysis of existing research
in the context of the selected research topic.
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Source: compiled by authors via VosViewer

energy efficiency

carbon tax
carbomtaxes carbon dioxide
enerwolicy
planning
energy security greennogige gases
carbon
casts emission control
sustainable@velopment
taxation
comfmerce environmental protection
climate change
investments econgmics
ethanol
national security
[@5 VOSviewer

air pallution

environme@ptal impact

human
greenhouse gas
food security hulgans
pollution tax ol

& economic development
sustaifiability

2012 2014 2016 2018

Figure 14 — Results of bibliometric analysis of the chronological development
of the research “environmental tax” and “national security”

Source: compiled by authors via VosViewer

387



CTAZINV PO3BUTOK EKOHOMIKM Ne 4 (51),2024

References:

1. Podatkovyy Kodeks Ukrayiny: Kodeks vid 02.12.2010 No. 2755-VI. Avaiable at: https://zakon.rada.gov.ua/laws/
show/2755-17#Text (in Ukrainian)

2. Tin'ova ekonomika v Ukrayini. Natsional'nyy bank Ukrayiny. Avaiable at: https://bank.gov.ua/ua/news/all/
doslidjennya-tinovoyi-ekonomiki-v-ukrayini--mayje-chvert-vvp--abo-846-mlrd-griven--perebuvaye-v-tini (in Ukrainian)

3. Shvets Yu. O., Hryhorovych L. S. (2017) Ekolohichnyy podatok yak instrument ekonomiky pryrodokorystuvannya
[Ecological tax as a tool of nature economy]. Economy and society, no. 10, pp. 488-493. Avaiable at:
https://economyandsociety.in.ua/journals/10_ukr/85.pdf (in Ukrainian)

4. Makarova N. S. (2007) Ekonomika pryrodokorystuvannya: navch. Posib [Economics of nature use: teaching.
Manual], K.: Center of Educational Literature, 322 p. (in Ukrainian)

5. Draganl.V.(2011)Formuvannyaekoloho-ekonomichnoho mekhanizmu rehulyuvannya sfery pryrodokorystuvannya
v Ukrayini [Formation of the ecological and economic mechanism of regulation of the field of nature use in Ukraine].
Bulletin of the Academy of the Customs Service of Ukraine, no. 1(4), pp. 31-37 (in Ukrainian)

6. HlushchenkoY.1.,Korohodova O. O.,Moiseienko T. Y., Chernenko N. O. (202 1) Konceptualjni zasady podatkovogho
planuvannja pidpryjemstv u konteksti Chetvertoji promyslovoji revoljuciji [The Conceptual Principles of Tax Planning
of Enterprises in the Context of Fourth Industrial Revolution]. Business Inform, no. 4, pp. 210-126. Available at:
https://www.business-inform.net/article/?year=2021&abstract=2021 4 0 210 216&lang=ua (in Ukrainian)

7. Gorodetska T. E. (2022) Podatkove planuvannja jak forma podatkovoji polityky transportnykh pidpryjemstv [Tax
planning as a form of tax policy of transport enterprises]. Ukrainian Journal of Applied Economics and Technology,
vol. 7, no. 1, pp. 99—106. Available at: https://www.business-inform.net/article/?year=202 1 &abstract=2021 4 0 210 2
l6&lang=ua (in Ukrainian)

8. Herweg F. (2024) Adoption of green technology with financial friction. Finance Research Letters, no. 71.
DOI: https://doi.org/10.1016/j.fr1.2024.106388

9. Jabeen G., Wang D., Pinzoén S., Isik C., Ahmad M., Rehman A. and Anser M. K. (2025) Promoting green taxation
and sustainable energy transition for low-carbon development. Geoscience Frontiers, no. 16(1). DOI: https://doi.org/
10.1016/j.gs£.2024.101928

10. Sibdari S., Asayesh Y. (2024) Eco-drive or tax strive? Assessing consumer vehicle selection behavior under
carbon taxation. Journal of Cleaner Production, no. 479. DOI: https://doi.org/10.1016/j.jclepro.2024.143869.

CnucoK BUKOPUCTAHUX JKepeJt:

1. IMomarkoBuit Komexc VYkpainm: Komeke Bim 02.12.2010 Ne 2755-VI. URL: https://zakon.rada.gov.ua/laws/
show/2755-17#Text (nara 3Bepuenns 19.11.2024).

2. TinpoBa exoHoMmika B Ykpaini. Hamionamsanii Oank Ykpainum. URL: https://bank.gov.ua/ua/news/all/doslidjen-
nya-tinovoyi-ekonomiki-v-ukrayini--mayje-chvert-vvp--abo-846-mlrd-griven-perebuvaye-v-tini ~ (mata  3BepHEHHS
19.11.2024).

3. UIBeup 10.0., I'puroposuu JI.C. ExonoriunHuii mopaTox sSK IHCTPYMEHT EKOHOMIKH IPHPOIOKOPHCTYBAHHSI.
Exonomira i cycninecmeo. 2017. Ne 10. C. 488-493. URL: https://economyandsociety.in.ua/journals/10_ukr/85.pdf.

4. Makaposa H.C. EkoHOMiKa IPUPOTOKOPUCTYBaHHS: HaBd. moci6. Kuis : IlenTp yuboroi miteparypu, 2007. 322 c.

5. Jparan 1.B. ®opmyBaHHS €KOJIOTr0-eKOHOMIYHOTO MEXaHI3My peryJIroBaHHS chepu NPHUPOIOKOPUCTYBaHHS B YKpa-
THi. Bicnux Axademii mumnoi cayocou Yxpainu. 2011. Ne 1(4). C. 31-37.

6. I'mymenxo f.1., Koporomosa O.0., Moiceenko T.€., Uepnenko H.O. KonnenryanpsHi 3acaan mogaTkoBOTO IIaHY-
BaHHS IiJIPUEMCTB Y KOHTeKcTi UerBepToi nmpomucioBoi pesostouii. bisnec Ingopm. 2021. No 4. C. 210-216. URL:
https://www.business-inform.net/article/?year=202 1 &abstract=2021 4 0 210 216&lang=ua7

7. Toponenpka T.E. IlomarkoBe rmaHyBaHHS K (popMa IOJATKOBOI MOJITUKM TPAHCHOPTHHX IiIIPHUEMCTB. YKpa-
THCBKHUH KypHaJl IPUKJIAIHOI eKoHOMIKK Ta TexHiku. 2022. Tom 7. No 1. C. 99-106. URL: http://ujae.org.ua/podatk-
ove-planuvannya-yak-forma-podatkovoyi-polityky-transportnyh-pidpryyemstv/

8. Herweg F. Adoption of green technology with financial friction. Finance Research Letters. 2025. No. 71.
DOI: https://doi.org/10.1016/j.fr1.2024.106388

9. Jabeen G., Wang D., Pinzén S, Isik C., Ahmad M., Rehman A. and Anser M. K. Promoting green taxation and
sustainable energy transition for low-carbon development. Geoscience Frontiers. 2024. No 16(1). DOI: https://doi.org/
10.1016/j.gs£.2024.101928.

10. Sibdari S., Asayesh Y. Eco-drive or tax strive? Assessing consumer vehicle selection behavior under carbon
taxation. Journal of Cleaner Production. 2024. No. 479. DOI: https://doi.org/10.1016/j.jclepro.2024.143869

Cmamms naoitiuna 0o peoaxyii 13.12.2024

388



