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Abstract. Relevance. In the context of global environmental challenges and the
transition of the world economy to a sustainable development model, improving the
system of environmental taxation has acquired strategic importance for Kazakhstan.
The current tax policy is predominantly fiscal and insufficiently performs its
stimulating function aimed at reducing emissions and improving energy efficiency.
Environmental taxation is considered an effective tool for implementing climate
policy, promoting “green” investments, and ensuring balanced economic growth.
The need to harmonize national mechanisms with international standards, including
the EU’s Carbon Border Adjustment Mechanism (CBAM), further increases the
relevance of this study. Purpose. The purpose of the research is to develop theoretical
and methodological foundations and practical recommendations for modernizing
the environmental taxation system in the Republic of Kazakhstan in the context of
sustainable development and fulfillment of climate commitments. Methods. The
methodological basis includes the principles of systemic and institutional approaches,
comparative and statistical analysis, economic-mathematical modeling, and the
study of international experience from Sweden, the European Union, and Singapore.
Results. The study identified the key problems of the current tax system, assessed
the potential for growth of environmental payments, and developed three models
for tax reform — Swedish, Singaporean, and European. The necessity of shifting

() O & 406




ISSN 1991-3494 5.2025

from a fiscal to a stimulating tax function aimed at energy efficiency and industrial
innovation has been substantiated. Practical value. The results can be applied in
developing the national “green economy” concept, improving fiscal and budgetary
policy, drafting regulatory acts, and harmonizing Kazakhstan’s environmental
legislation with international climate agreements.

Keywords: environmental taxation, carbon regulation, sustainable development,
carbon tax, emissions trading, green economy, Kazakhstan

This research was funded by the Science Committee of the Ministry of Science and
Higher Education of the Republic of Kazakhstan (Grant AR 19677574 “Development
of economic mechanisms of environmental taxation as a financial instrument of
environmental regulation in the Republic of Kazakhstan”).

© I'K. Ucaesa, J.E. Kycunosa*, I.A. [1azunos, 2025.
M. Oye3oB arsinaarsl OHTYCTiK Kazakcran ynuBepcureri, Lpivkent, KazakcTas.
E-mail: elmira_zhusipova@mail.ru

KA3AKCTAHHBIH OPHBIKTHI JAMYbI YHITH 3KOJIOTI' USJIBIK
CAJIBIK CAJIY TETIKTEPI

Hcaesa I'ynsmupa Ky3aeyanneBHa — S5KOHOMHKA FBUTBIMIAPBIHBIH KaHAUAATEL, M. ©ye30B aThIH/IAFbI
Onrycrix Kasakcran yHHBepcHUTETI KapiKbl kKadenpackHsg npodeccopsl, Ismvkent, Kazakcraw,
E-mail: gulmira_issaeva@mail.ru, ORCID: https://orcid.org/0000-0001-9459-357X;

Kycunoa Dabmupa EaGeprenoBma — PhD, M. OyesoB aremparsl Ontycrik Kasakcran
YHUBEPCHUTETI Kap Kbl KaderpachIHbIH ara oKeITymbICH, [IIsvkenT, Ka3akcran,

E-mail: elmira_zhusipova@mail.ru, ORCID: https://orcid.org/0000-0001-7363-8214;

Ma3unoB Tamumzkan AoampacyiaoBnu — PhD, M. Oyesos aremmarel OHrycrik Kasakcran
YHUBEPCHUTETI Kap Kbl KaderpachHbIH ara oKeITymbICH, [IIsivkenT, Ka3akcran,

E-mail: pgalimjan@mail.ru, ORCID: https://orcid.org/0000-0002-8880-9562.

AHHOTauus. O3exminiei. FanamabIK SKOJIOTHSUIBIK ChIH-KaTepiep MEH IeMAIK
9KOHOMHKAHBIH OPHBIKTHI IaMy MOJISJIIHE KOIY JKaFJaibIlHIa YKOJOTHSUIBIK CalbIK
caiy KyHheciH xeTuraipy moaceneci Kazakcran yIIiH CTpaTervsuiblK MaHbI3Fa He
Ooubin oThIp. KonganbicTarsl canblk cascarbl HETi3iHeH (QUCKaABIK CUITATTa OOJbIIL,
LIBIFAPBIHABUIAPABl 32Ty MEH SHEprus THIMIUICIH apTThIpyFa OarbITTalfaH
BIHTANAHABIPYIIBl  (QYHKUUSIHBI  JKETKUIIKTI  JGHrelae OpblHOaid — ajaMaiabl.
OKOJNOTHSUIBIK CallblK cally KIMMATTBIK CascaTThl iCKE AachIPYyIbIH, <OKAachLI»
WHBECTULUSIIAPAB] BIHTAJAHIBIPYABIH >KOHE TEHrepiMAi SKOHOMHKAJBIK ©CiMIl
KaMTaMachl3 €TYIiH THUIMI Kypaibl peTiHAe KapacThIpbuIaAbl. ¥JITTBHIK TETIKTEpPAl
XaJbIKapaJbIK CTaHJapTTapMeH, COHbIH iriHae EO-HbIH TpaHCIIeKapaiblK KOMIpTEK
perrey mexanusmimern (CBAM) yiinecTipy KaXeTTUIirl 0Chbl 3epTTEYAiH ©3€KTLIIrH
aptTeipa Ttycemi. 3epmmeyoiy maxcamvr — Kaszakctan PecryOnukachbiHIaFbl
9KOJIOTHSUIBIK CAIBIK CAITy KYHEeCIH OPHBIKTHI JaMy MEH KJIMMATTBIK MiHIeTTeMeNep/i
OpBIH/IAYy KOHTEKCIHJE >KaHFBIPTYABIH TECOPUSUIIBIK-9iICHAMAIIBIK HETi3Aepl MeH
MPaKTUKAIBIK YCBIHBIMAAPBIH 93ipiey. Ooicmepi. 3epTTeyAiH dAiCHAMalbIK
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HETi31H JKYHeNiK jKOHE WHCTUTYLHOHAJABIK TOCUIAEP, CalbICTBIPMANIBI JKOHE
CTaTUCTUKAIBIK TalAay, AKOHOMHKAJIBIK-MaTeMaTUKAIbIK MOJAETbILY, COHIAM-
ak llIeenus, Eypomansik onak skoHe CHHramyp eniepiHiH MIeTeNIIK TOXIpuOeciH
3eprTey Kypauael. Homuoiwcenepi. 3eprrey OapbIChIHAA KOJAAHBICTAFBl CallbIK
KYHECIHIH Heri3ri mpobjeManapbl aHBIKTAJbII, SKOJIOTHSIIBIK TOJEeMICPAIH ecy
oneyeTi alKbIHAAJABI, CAJBIK cascaThblH pedopManayablH YII MOJENi — MIBEATIK,
CHHTAITypJIbIK KOHE eyponasiblK HycKanmap o3ipiaeHzi. CanblKTapAblH (QHCKaIIBIK
(YHKUMSCBIHAH BIHTANAHABIPYIIBl (YHKIUSIFA KOIIy KaKeTTUTr Herismesmi.
IHpaxmuxanviy manvizel. 3epTTEy HOTWIKEIEPIH <«OKAChUD» JKOHOMHUKA YIITTHIK
TYKBIPBIMIIAMACBIH 93ipJiey, CaJbIK-OIOMKET casCaTblH JKETUIIpY, HOPMATHBTIK
aKTinepai nanbiHAay xoHe Ka3zakcTaHHBIH 9KOJIOTHAJIBIK 3aHHAMACKHIH XallbIKapallbIK
KIMMATTBIK KeJTiciMIepMEeH YIIecTipy Ke3iHe KolaanyFa 0omabl.

Tyiiin ce3aep: SKONOTHSUIBIK CalbIK Cally, KOMIPTEKTI PETTey, OPHBIKTHI JaMmy,
KOMIPTEK caJbIFbl, KBOTa Caylachl, XKacbll 9KOHOMHUKa, KazakcTan
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AuHoTauuss. Axmyanvhocms. B yclOBHAX TNOOANBHBIX  OKOJIOTUYECKHX
BBI30BOB U IIepexojia MUPOBOH SKOHOMHKH K MOZIETTH YCTOMYUBOTO Pa3BUTHUS BOIIPOC
COBEPLICHCTBOBAHHS CHUCTEMBI JKOJIOTHYECKOTO HAJOrooOJIOKEHHs MpuoOperaeT
cTparerndeckoe 3HaueHue s Kazaxcrana. CyliecTByromas HaJloroas MOJUTHKA
HOCHUT TNPEUMYIIECTBEHHO (HCKaJbHBI XapakTep M B HEIOCTaTOYHOM CTENeHH
BBIMOJTHAECT CTUMYIHPYIOILYIO (DYHKLHMIO, HAlIPaBJICHHYIO Ha CHHXKCHUE BBHIOPOCOB
U TOBBIIIEHUE HHEProdPPEKTUBHOCTU. DKOJOTMYECKOE  HAJIOTOOOIOKEHHUE
paccMmarpuBaeTcs Kak JEHCTBEHHBI MHCTPYMEHT pealu3alvy KIMMaTHYeCKON
MOJIMUTUKH,  CTUMYJIHPOBAaHHMS  «3€NEHBIX» HMHBECTHLUMH W o0ecreueHus
cOaJaHCUPOBAHHOTO JKOHOMHYECKOro pocta. HeoOXoanmMocTe TapMOHH3ALNH
HAIlMOHAJBHBIX MEXaHW3MOB C MEXIYHAapOIHBIMH CTaHAApTaMH, BKIIOYas
MeXaHHM3M TPaHCTPaHUYHOTO yrineponHoro perynuposanus EC (CBAM), yeunusaet
aKTyaJbHOCTb JQHHOTO UCCIEAOBaHUs.. [lens uccrne0oéanusi 3aKIO4acTcs B
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pa3paboTKe TEOPETHKO-METOOIOTHIECKUX OCHOB U MPAKTHUECKUX PEKOMEHIANI
[0 MOJEPHU3AIMU CUCTEMBl HKOJIOTHUECKOTO HaJoroobnoxeHus B PecmyOnuke
Kazaxctran B KOHTeKcTe oOOecleueHHs YCTOWYMBOTO DPAa3BUTUS W BBITIOIHEHHS
KIMMaTHYECKUX 00s3aTeNbCTB. Memoosi. MeTOI0IOrHYeCKYI0 OCHOBY COCTABIISIOT
MNPUHLMIIBL CHUCTEMHOTO W MHCTUTYLHOHAJIBHOTO TMOAXOAOB, CPABHUTEIBHBII
U CTaTUCTUYECKMH aHaJln3, HKOHOMHKO-MAareMaTH4ecKoe MOJEIUpOBaHue, a
TaKke uccienoBaHue 3apyoekHoro ombita LIBenmu, Epomneiickoro Coroza u
Cunranypa. Pesyremamol. B Xozne uccienoBanus BBISBICHBI KJIIOUYEBbIEC TPOOIEMBI
JefcTByIOIIEN HAJIOrOBOM CHCTEMBI, ONPEAENIEH MOTEHIMAI POCTa IKOIOTMUECKUX
IIaTexei, pa3paboTanbl TpH MOAETU pPeHOPMHUPOBAHHS HAJIOTOBOH MOJUTHKH —
LIBEJICKas, CHHTAIlypcKast U eBpornelickas. O00CHOBaHa HEOOXOIUMOCTh Mepexoaa
oT ¢uckanbHOW (QYHKIMH HAIOTOB K CTUMYJIUPYIOLICH, OpPUEHTUPOBAHHOW Ha
MOBBIILIEHHE YHEPT03(H(HEKTUBHOCTH U HHHOBAIIMOHHOE PA3BUTHE TPOMBIIIIEHHOCTH.
Ipaxmuueckasn yennocms. Pe3ynbraTsl HCCIEAOBAHUS MOTYT OBITH MCIIOJIB30BaHBI
opu  pa3paboTKe  HAIMOHAJIBHOM  KOHLEMIHMHM  «3eJEHOH»  SKOHOMHKH,
COBEPLICHCTBOBAHMH HAJIOTOBO-OIOMYKETHON MOIUTHKH, TOATOTOBKE HOPMAaTUBHBIX
aKTOB, a TaKXe MPU rapMOHM3AIMH SKOJIOIMYECKOr0 3aKkoHo1aTenbcTBa Kazaxcrana
C MEXIIyHapOIHBIMH KITUMAaTHYECKUMH COTTIALICHUSIMH.

KiroueBble  ciioBa:  DKOJOTMYECKOE  HAJOTOOOJOKEHHE,  yIJIEpOAHOE
peryaupoBaHue, YCTOWYMBOE DPAa3BUTHE, YIVIEPOJHBIM HAJIOT, TOPIOBIsS KBOTaMH,
3enéHast S5kOHOMMKa, Kazaxcran

Introduction. Modern environmental challenges — including climate change,
ecosystem degradation, biodiversity loss, and depletion of natural resources —
necessitate a fundamental revision of traditional models of economic growth and
public governance. One of the most effective instruments widely applied in global
practice to promote environmentally responsible behavior among economic entities
is environmental taxation. This mechanism not only contributes to the reduction
of harmful emissions and anthropogenic pressure on the environment but also
establishes sustainable sources of financing for environmental protection initiatives.

In the context of the transition to a green economy, many countries are integrating
environmental taxes into their fiscal and budgetary systems, turning them into a key
component of both environmental and economic policy. The effectiveness of such
instruments depends not only on the level of economic development but also on
institutional conditions, transparency of administrative mechanisms, public support,
and the degree of correlation between fiscal and environmental outcomes.

For the Republic of Kazakhstan, which possesses significant natural and resource
potential yet faces serious challenges related to environmental pollution, rational
resource use, and carbon dependency of the economy, the introduction and adaptation
of effective environmental taxation mechanisms are of particular relevance. Despite
the presence of certain elements of “green” regulation, the existing system of
environmental taxes in Kazakhstan does not yet fully perform its stimulating and
regulatory functions, remaining largely a fiscal instrument.
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Therefore, there is an urgent need for a systemic modernization of environmental
taxation, taking into account the best international practices and adapting successful
foreign experience to national realities. This process implies not the direct replication
of existing models but their institutional transformation, considering the specific
features of Kazakhstan’s economic structure, resource base, and strategic priorities
for sustainable development.

The purpose of this study is to analyze the international experience of environmental
taxation and to identify the possibilities for its adaptation to Kazakhstan’s national
context. The paper examines the theoretical and methodological foundations
of this instrument, conducts a comparative analysis of foreign practices, and
proposes directions for improving the national system of environmental taxes.
The implementation of the proposed measures will enhance the environmental
efficiency of fiscal policy and create the prerequisites for Kazakhstan’s transition to
a sustainable, low-carbon development model.

Literature Review. The issue of environmental taxation occupies an important
place in contemporary academic and policy discussions, standing at the intersection
of economic theory, environmental policy, and sustainable development. In the
global literature, environmental taxes are viewed as one of the key instruments for
internalizing external environmental effects and for creating economic incentives to
reduce pollution and promote the rational use of natural resources.

Many scholars (Manta et al., 2023) classify environmental taxes as corrective
or Pigouvian taxes, the purpose of which is to incorporate environmental costs into
market prices and to eliminate negative externalities. Such taxes create financial
motivation for enterprises and households to modify their behavior toward more
environmentally sustainable choices, thus promoting the implementation of the
“polluter pays” principle.

Foreign studies emphasize the dual role of environmental taxation — both fiscal
and regulatory. According to research by the OECD (OECD Tax Policy Reviews:
Kazakhstan, 2020) and the European Commission (7ax and the Environment, 2024),
environmental taxation serves not only as a source of fiscal revenue but also as an
incentive for the transition to a green economy, the reduction of greenhouse gas
emissions, the improvement of energy efficiency, and the adoption of renewable
energy sources. In many countries, the so-called “double dividend” effect is observed
— simultaneous improvements in environmental performance and employment
growth resulting from the shift of the tax burden from labor to environmental
pollution.

Classical studies (Garbi, 2023; OECD, 2024) demonstrate that the success of
environmental taxation depends on the level of institutional maturity, the transparency
of revenue allocation mechanisms, and the presence of clear feedback between tax
proceeds and environmental programs. In advanced economies such as Sweden,
Germany, and the Netherlands, tax revenues collected from polluters are directed
toward financing green projects, which enhances public and business confidence in
government policy.
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In the domestic scientific literature, issues of environmental taxation have been
considered only fragmentarily and primarily from regulatory and fiscal perspectives.
According to Baimenov (2018) and other Kazakhstani researchers (2022), the
existing environmental charges in the Republic of Kazakhstan have a limited
regulatory function and are characterized by low transparency in the allocation of
revenues. The lack of a clear connection between tax mechanisms and environmental
outcomes reduces enterprises’ motivation to implement cleaner technologies and
adopt sustainable production models.

A critical analysis of domestic and international research reveals significant
differences in methodological approaches. While Western scholars tend to focus
on the behavioral and econometric dimensions of environmental taxation, the
Kazakhstani academic tradition remains largely descriptive, emphasizing legal and
regulatory aspects. Insufficient attention is paid to empirical analysis, institutional
barriers, and the development of economic models for adapting foreign experience
to national conditions.

Thus, the existing scientific foundation provides a solid basis for developing a
renewed concept of environmental taxation in Kazakhstan. However, its practical
implementation requires a shift from declarative descriptions to a systematic and
interdisciplinary analysis that integrates economic, legal, and environmental
perspectives. The adaptation of the best international practices, taking into account
national realities, will enhance the effectiveness of the tax system and strengthen the
incentive role of the state in facilitating the transition toward sustainable development.

Materials and Methods. The methodological framework of this study is
based on general scientific and specialized analytical methods applied to examine
foreign models of environmental taxation and to assess the possibilities of their
adaptation to the conditions of Kazakhstan. The research relied on the principles of
systemicity, comparability, and interdisciplinarity, which made it possible to consider
environmental taxation not only as a fiscal tool but also as an element of institutional
and environmental policy.

To achieve the stated research objectives, the following methods were employed:

Analysis and synthesis — used to explore the theoretical and methodological
foundations of environmental taxation, identify its essence, functions, and role within
the system of sustainable development. These methods made it possible to integrate
various scientific approaches and generalize the findings of international research.

Comparative analysis — applied to compare existing models of environmental
taxation in the European Union, Japan, Sweden, and Singapore, which possess the
most advanced instruments of environmental policy. This method made it possible to
identify elements potentially applicable in Kazakhstan and to assess their adaptability
considering the country’s socio-economic specificities.

Content analysis of the legal and regulatory framework — used to evaluate the
legislative and institutional foundations of environmental taxation systems and their
degree of integration into overall fiscal policy. This approach allowed identifying
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gaps and inconsistencies in Kazakhstan’s practice and determining directions for its
improvement.

Statistical analysis — provided a quantitative assessment of current trends in
carbon regulation, emissions taxation, and structural shifts within the economy. The
analysis utilized data from international organizations such as OECD, IMF, ICAP,
NCCS Singapore, and the European Commission, as well as national statistical
sources.

Expert evaluation — employed to identify latent factors influencing the
effectiveness of environmental tax implementation and to refine parameters for
potential adaptation of foreign practices. This method made it possible to incorporate
the opinions of experts in ecology, economics, and law.

The study also employed elements of scenario modeling aimed at forecasting
the financial implications of introducing the Carbon Border Adjustment Mechanism
(CBAM) for Kazakhstani exporters. This approach enabled the assessment of
potential risks and the determination of the economic feasibility of implementing
a national carbon tax and modernizing the Kazakhstan Emissions Trading System
(KAZ ETS).

The application of these methods ensured a comprehensive and multidimensional
analysis of the research problem and allowed for the formulation of scientifically
grounded recommendations for improving the environmental taxation system in
Kazakhstan and enhancing its role as an instrument of sustainable development.

Results and Discussion. To identify the most effective elements of international
experience and to assess the possibilities of their adaptation to the Kazakhstani
context, a comparative analysis was conducted of environmental taxation models
operating in several countries that have achieved significant progress in building
a green economy. The examination of systems in Japan, the European Union,
Sweden, and Singapore made it possible to determine institutional characteristics,
tax collection mechanisms, and the practical outcomes of their implementation.

The research findings indicate that environmental taxation in global practice
is not merely an instrument of fiscal policy but a systemic element of economic
transformation toward sustainable development. It facilitates the transition from a
traditional resource-intensive model to an innovative, low-carbon economy based
on the principles of energy efficiency, circularity, and responsible natural resource
management.

Global Trends. According to the OECD (2024), more than 60 countries worldwide
have already introduced various forms of environmental taxation, with revenues
from such taxes accounting for an average of 6% of total tax receipts. A clear trend
has emerged toward a shift from traditional environmental charges to more flexible
instruments — carbon taxes and emissions trading systems (ETS). These tools have
proven effective when tax revenues are directed toward financing green investments,
supporting businesses in their transition to low-carbon technologies, and developing
clean energy.

Studies by the IMF (2023) and the World Bank Carbon Pricing Dashboard (2024)
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confirm that countries where the carbon tax rate exceeds USD 50 per ton of CO:
show a sustained reduction in emissions without compromising economic growth.
For instance, Denmark and Finland have reduced emissions by 25-30% over the
past two decades while maintaining high levels of competitiveness. This success
is largely attributed to the use of part of the tax revenue to offset social impacts
— namely, through lowering labor taxes and providing targeted subsidies to green
industries.

Experience of the European Union and Its Impact on External Markets. The
European Union adopts an integrated approach that combines both fiscal and market-
based instruments. In addition to the EU Emissions Trading System (ETS) and the
Carbon Border Adjustment Mechanism (CBAM), the EU implements excise duties
on energy products, taxes on vehicles, emissions, and water pollution. These measures
form a coherent carbon regulation framework, ensuring internal consistency of
climate policy and protecting the European market from carbon-intensive imports.

The introduction of CBAM represents a turning point not only for the EU but
also for its trading partners, including Kazakhstan. The mechanism creates a fiscal
barrier for the export of carbon-intensive products, requiring supplier countries to
implement comparable domestic instruments. Otherwise, Kazakhstani exporters of
steel, aluminum, and fertilizers will face unequal trade conditions, being compelled
to pay carbon levies to the EU budget.

Japan’s environmental taxation represents a comprehensive system of fiscal and
regulatory instruments aimed at reducing pollutant emissions and promoting energy-
efficient technologies. The core elements of this system include taxes on nitrogen
oxides (NOx), sulfur dioxide (SO2), and other pollutants, as well as charges for waste
disposal and taxes on energy products.

Regulation is implemented under the Law on the Control of NOx Emissions and
the Air Pollution Control Act, which establish strict maximum emission standards
for industrial enterprises and transport vehicles. The taxation mechanism is based on
the “pay-for-actual-emissions” principle and is differentiated by types of pollutants
and regions.

An important feature of Japan’s model is the combination of tax-based and
market-based instruments, including an Emission Trading Scheme (ETS). This
integrated approach ensures a balance between administrative regulation and
economic incentives. As a result, Japan has achieved a steady reduction in air
pollution, increased investment in clean technologies, and the development of low-
carbon industrial processes.

The European Union’s experience in environmental taxation is considered the
most institutionally developed and structured. The main objective of European policy
is not fiscal revenue generation but the transformation of production and consumption
patterns toward sustainability. The central instrument is the EU Emissions Trading
System (EU ETS), operating since 2005 and covering major industrial sectors.

The ETS sets an annual emission cap that is gradually reduced — by 1.75%
in 2013-2020 and 2.2% in 2020-2030. Companies that exceed their allocated
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allowances are required to purchase additional permits, thereby creating a market-
driven incentive for decarbonization. In 2023, the EU introduced the Carbon Border
Adjustment Mechanism (CBAM), which requires importers of carbon-intensive
goods to pay carbon charges equivalent to the EU’s internal carbon price.

CBAM applies to steel, aluminum, cement, fertilizers, and energy products, and
by 2026 the transitional phase will end with the introduction of mandatory payments.
This mechanism is designed to protect European producers from “carbon leakage”
and encourage international partners to adopt carbon-neutral technologies.

Sweden is widely recognized as a pioneer in environmental taxation. As early as
the 1920s, a gasoline tax was introduced, laying the foundation for a future system of
energy and carbon taxes. In the 1990s, Sweden implemented three additional taxes —
on carbon, sulfur, and nitrogen emissions — while simultaneously reducing income
and social security taxes. This compensatory mechanism helped avoid adverse social
impacts and strengthened public support for reform.

Today, the carbon tax rate in Sweden exceeds SEK 1,500 (approximately €130)
per ton of CO, covering more than 90% of total emissions. The revenue is directed
toward programs promoting energy efficiency, renewable energy development, and
sustainable transportation. As a result, Sweden has achieved substantial emission
reductions while remaining one of Europe’s most competitive economies.

Singapore demonstrates a flexible and phased strategy for introducing carbon
taxation. As of 2024, the carbon tax rate is set at S$25 (approximately €17) per ton
of COze, with a gradual increase planned to S$80 by 2030. The government provides
offset mechanisms and tax rebates for energy-intensive sectors, which mitigates the
burden on exporters and preserves international competitiveness.

The analysis of data from the Committee on Statistics of the Republic of
Kazakhstan shows that the share of environmental payments in total tax revenues
in 2023 amounted to only 0.6%, which is significantly lower than in the EU
countries (on average 5—6%). At the same time, the average fee rate for emissions in
Kazakhstan is equivalent to €2 per ton of CO-, while in Sweden it is about €134, and
in the EU countries — around €85. This difference confirms that the current rates do
not perform a stimulating function and require revision. According to the authors’
estimates, the introduction of a moderate carbon tax at the level of €10—15 per ton
could increase budget revenues by T120—150 billion annually and direct these funds
toward industrial modernization and the development of renewable energy sources.

To assess the comparative efficiency of environmental taxation systems, an
analysis of the structure and volume of environmental tax revenues in several countries
was conducted. According to OECD (2024) data, on average, environmental taxes
account for about 5.8% of total tax revenues in EU countries, 6.2% in Sweden, 4.1%
in Singapore, while in Kazakhstan this figure in 2023 was only 0.6%.

This difference reflects the fiscal orientation of the current system and the
insufficient linkage between tax mechanisms and environmental outcomes. Moreover,
the actual tax rates on greenhouse gas emissions remain extremely low, which does
not create sufficient incentives for decarbonization of production.
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Table 1. Comparative Indicators of Environmental Taxation and Carbon Regulation Systems in
Selected Countries

Country / Share of Average Presence of | Targeted Use of Revenues
Region Environmental Carbon Tax ETS
Taxes in GDP (%) | Rate (€ / tCOz)

Sweden 2.3 ~ 134 Yes (EU Financing of green projects,
ETS) compensation for households

European Union |2.0 =85 Yes (EU ETS | Investments in

(average) + CBAM) energy efficiency and

decarbonization
Singapore 0.9 25 (up to 80 No Support for transition to
by 2030) clean technologies

Kazakhstan 0.3 2 (KAZ ETS) |Yes (limited |Non-targeted, allocated to the
effectiveness) | general budget

Source: compiled by the authors based on OECD (2024), ICAP (2023), IMF (2023), and Ministry of

Ecology of the Republic of Kazakhstan (2023).

As shown in Table 1, Kazakhstan lags significantly behind in terms of tax rates
and institutional integration of fiscal and environmental instruments. Even the
introduction of a moderate carbon tax at €10—15 per ton of CO: could generate an
additional T120-150 billion per year for the state budget, which would make it
possible to finance industrial modernization, support for renewable energy, and the
adoption of clean technologies.

The absence of an ETS is offset by high corporate reporting standards and a
system of voluntary carbon credits. This approach combines economic efficiency
with social acceptability, ensuring a smooth transition toward a green growth model.

In Kazakhstan, elements of environmental taxation are present but remain limited
and primarily fiscal in nature. The Kazakhstan Emissions Trading System (KAZ ETS),
launched in 2013, covers about 50% of total emissions, yet the carbon allowance
price remains extremely low — around €2 per ton of CO-. The absence of a national
carbon tax and the non-alignment of the MRV system (Monitoring, Reporting, and
Verification) with EU standards create risks of rising costs for exporters under the
implementation of CBAM.

Scenario modeling based on data from the OECD, ICAP, and the European
Commission shows that, with an average carbon price of €85 per ton and current
export volumes of steel, aluminum, and cement, Kazakhstan’s potential annual
CBAM-related payments could reach €137 million by 2030. This poses a threat to
the price competitiveness of domestic producers and underscores the need for reform
of the national carbon regulation system.

Table 2. Comparative results

Country / | Carbon Tax (€/ |ETS CBAM / Border | Key Features

Region tCOze, 2025) Mechanism

Sweden ~ €134 EU ETS | Not applicable |95% emission coverage, combined
tax and ETS model

Singapore |€17—-€80 (phased) | None No Gradual rate increase, offsets and
rebates
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EU (block) |~ €85 (ETS price) | EU ETS | CBAM from Emission regulation and internal

2026 market protection
Kazakhstan | None KAZ CBAM applies | Requires MRV harmonization and
ETS to exports introduction of carbon tax

€2/

Findings of Comparative Analysis: Sweden demonstrates the most resilient and
effective model of environmental taxation, combining high rates, broad coverage,
and transparent revenue redistribution mechanisms.

Singapore employs a flexible, phased approach, minimizing economic risks
during the transition to carbon regulation.

The European Union has integrated environmental taxes with emissions
trading and border adjustment mechanisms, creating a strong global incentive for
decarbonization.

Kazakhstan, however, requires institutional and regulatory modernization
— including the introduction of a national carbon tax, an increase in ETS rates,
harmonization of MRV with EU standards, and targeted use of environmental
revenues.

The conducted analysis shows that direct replication of foreign practices without
national adaptation is ineffective. Kazakhstan needs a gradual and integrated
approach based on a combination of tax incentives, digital emission monitoring, and
targeted allocation of environmental tax revenues. Such a strategy would not only
enhance the environmental performance of the economy but also mitigate external
carbon risks under the operation of CBAM.

Institutional Implications for Kazakhstan. Kazakhstan possesses certain
institutional foundations in the field of climate regulation, including the functioning
of KAZ ETS, yet the effectiveness of this system remains low. According to I[CAP
(2023), the average carbon quota price in Kazakhstan is around €2 per ton of CO:
— approximately 40 times lower than in the EU. Such a low rate fails to create an
economic incentive for decarbonization.

Moreover, the national Monitoring, Reporting, and Verification (MRV) system
does not meet EU standards, creating a risk of non-recognition of Kazakhstan’s
carbon mechanisms in international trade settlements.

Akey institutional barrier is the lack of targeted use of environmental tax revenues.
Unlike in Sweden, where proceeds are directed toward green investments, in
Kazakhstan they flow into the general budget, losing their environmental orientation.
This reduces both transparency and public trust. Additionally, insufficient inter-
agency coordination between the Ministry of Ecology and the Ministry of Finance
hinders the integration of environmental goals into fiscal and budgetary strategy.

Models for Adapting International Experience. Based on the analysis, three
potential models of adaptation can be identified for Kazakhstan:

Swedish model (high rates and social compensation) — implies introducing
a progressive carbon tax while simultaneously reducing the tax burden on labor.
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This option requires strong political will and broad public support but ensures a
sustainable environmental impact.

Singaporean model (gradual and flexible approach) — based on the phased
increase of rates and the use of offset mechanisms for businesses. This model is the
most realistic for Kazakhstan as it avoids sudden shocks to energy-intensive sectors
and maintains export competitiveness.

European model (integration of taxes and ETS) — envisions the creation of a
unified carbon market combining quota trading with flexible tax rates. This path
is feasible for Kazakhstan in the long term, following MRV modernization and
alignment of reporting standards with the EU.

Assessment of Economic Implications. Scenario-based calculations indicate that
if Kazakhstan were to introduce a carbon tax of €15 per ton of CO-, the state budget
could generate an additional T150 billion annually, while energy price growth would
remain below 3%. If a portion of these revenues were directed toward industrial
modernization and renewable energy development, a multiplicative effect could
be achieved — reducing emissions, stimulating investment, and enhancing energy
efficiency.

The introduction of a carbon tax could also serve as an instrument of external
economic adaptation to CBAM requirements, allowing Kazakhstan to offset
domestic payments against EU carbon levies. This would reduce direct fiscal losses
and preserve export competitiveness in European markets.

Risks and Limitations. The key risks in implementing environmental taxation
include:

- lack of accurate data on actual emissions and a transparent verification system;

- potential resistance from industrial lobbies;

- social consequences of higher energy prices and tariffs.

To minimize these risks, a step-by-step implementation strategy is required,
which should include:

- development of a national MRV system based on international standards;

- phased introduction of a carbon tax with a moderate rate structure;

- creation of a Targeted Environmental Fund ensuring transparent revenue
distribution;

- implementation of pilot “green modernization” projects in metallurgy, energy,
and transportation.

Conclusion. The conducted analysis has shown that the mechanisms of
environmental taxation represent an effective tool for promoting sustainable
development in Kazakhstan. Global experience demonstrates that the efficiency
of environmental taxes is ensured through a combination of fiscal and regulatory
functions, transparent allocation of revenues, and their close linkage to concrete
environmental objectives.

The results of the comparative analysis (Table 1) confirmed that Kazakhstan
lags significantly behind the European Union, Sweden, and Singapore in terms of
carbon tax rates, the share of environmental payments in total tax revenues, and the
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degree of institutional integration between fiscal and environmental instruments. In
2023, the share of environmental payments in Kazakhstan accounted for only 0.6%,
compared to 5-6% in EU countries. At the same time, the average emission charge
rate in Kazakhstan is approximately €2 per ton of CO-, which fails to provide a
sufficient incentive effect for enterprises.

For a transition toward a low-carbon development model and the establishment
of a system comparable to international standards, a gradual modernization of the
national tax policy is required. Based on the analysis, the following directions for
improvement are proposed:

- the introduction of a carbon tax with a gradual increase in rates and a mechanism
of social compensation for households;

- integration of the Emissions Trading System (KAZ ETS) with international
carbon mechanisms and harmonization of MRV reporting in line with EU
requirements;

- the creation of a Targeted Environmental Fund, ensuring the earmarked use of
revenues from environmental payments for projects on energy efficiency, “green”
modernization, and R&D;

- the development of a system of tax incentives and benefits for enterprises
investing in environmentally friendly technologies.

The implementation of these measures will enhance the effectiveness of
Kazakhstan’s fiscal and environmental policy, reduce the national carbon footprint,
and strengthen the country’s position in international climate initiatives.

Thus, environmental taxation should be regarded not as a source of fiscal revenue,
but as a mechanism for stimulating sustainable development — ensuring a balance
between economic interests and the preservation of natural capital.
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