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The domestic carbon tax needs to improve tax administration to
ensure its fiscal efficiency and reduce transaction costs for tax
compliance. Despite the fact that in the Tax Code of Ukraine the
calculation of such a tax is based on the actual indicators of CO:
emissions, in practice it is based on the amount of resources
consumed and the characteristics of the production process.
Accordingly, the difficulties in administering this tax are the
complexity of tax audits and the need to involve environmental
experts. All this does not allow to adhere to the principle of cost-
effectiveness of taxation and highlights the need to find opportunities
to simplify the process of tax administration on the basis of world
best practices.

The purpose of the article is to outline conceptual approaches to
improving carbon taxation, which will allow Ukraine to simplify tax
administration and together with the EU to effectively combat the
effects of climate change in order to increase security and create new
opportunities for Ukrainian business under the European Green Deal.

The methodological basis of the study was the use of a set of
general and special methods: generalizations and scientific
abstraction, historical and logical, extrapolations, spatial and
graphical and tabular methods of visualization. The application of the
SWOT analysis method and the systematization of European practice
revealed that the most acceptable for Ukraine is the use of tax on CO:
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emissions in the form of an indirect tax on energy consumption.
Coefficients of carbon content in fuel, calorific value of fuel and its
oxidation factor were used to convert the emission base carbon tax
into the fuel base carbon tax. The implementation of these proposals
will help increase the efficiency of administration of such a tax, as it
will: 1) reduce the number of taxpayers through the introduction of
the institution of tax agents while increasing the amount of tax paid
by one taxpayer; 2) simplify the procedure for calculating the tax base
by taxpayers and employees of tax authorities; 3) increase the fiscal
efficiency of the environmental tax on carbon dioxide emissions from
stationary sources by 50% in the case of setting the CO, price at UAH
10 per ton (5-fold when setting the CO. price at UAH 30 per ton in
accordance with the proposals of the bill No 5600) and to attract
potential revenues from the transport sector in the amount of 0.06% of
GDP.

The use of practical proposals and recommendations obtained in
the article will increase the effectiveness of Ukraine's tax policy by
forming a set of measures which will reduce the energy dependence
of the national economy, including through incentives for energy-
saving and climate-neutral technologies, reduce the burden on the
environment, and will help simplify the administration of
environmental taxes while increasing their fiscal efficiency.

Research materials can be used in the preparation of draft
regulations and policy documents in the field of environmental and
excise taxation, which is within the competence of the Ministry of
Finance of Ukraine, as well as in the formation of proposals,
reservations and recommendations to other regulations on improving
environmental and excise taxation initiated both by the authorities of
the executive power of Ukraine, and the Verkhovna Rada of Ukraine
on improving environmental and excise taxation. The theoretical
results are the development of a general theory of fiscal
administration for environmental and excise taxation”.

Keywords: European Green Deal, environmental taxation, tax
on carbon dioxide emissions, emissions trading scheme, excise duty
on energy resources, price instruments for reducing greenhouse gas
emissions, Carbon Border Adjustment Mechanism

The need for countries around the world to change their economic course and
move towards a climate-neutral economy is driven by increasing global
environmental challenges, which significantly undermine the sustainability of
economies around the world. The escalating problem of climate change affects all
spheres of social life and necessitates the incorporation of greenhouse gas emission

* The article is prepared within the research project on "Optimization of environmental
taxation of activities that create excessive burden on the environment™ SR No
0120U104522.
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reduction goals into economic development strategies. Ukraine is no exception,
because according to the Second Nationally Determined Contribution approved by
the government on 30 July 2021 - in fulfilment of its commitments under the Paris
Climate Agreement - Ukraine commits to achieve ambitious targets to reduce
greenhouse gas emissions (hereinafter - GHG) by 65% in 2030 from 1990 levels and
achieve climate neutrality no later than 2060, as stated in the National Economic
Strategy until 2030, approved by the Cabinet of Ministers on 03 March 2012.

Ukraine also intends to synchronize its climate policy with the European
Green Deal, which sets out measures to transform Europe into the world's first
climate-neutral continent by 2050. Such EU initiatives are aimed at stimulating the
development of member states' economies, improving the health and quality of life
of people living there, as well as the use of all opportunities of spheres and types of
EU policies to overcome climate and environmental challenges, ensuring a fair and
inclusive green transition [3].

In this context, a review of the types of carbon dioxide pricing policies and
instruments necessary to meet Ukraine's climate goals is of particular relevance.

The theoretical foundations of environmental taxation, in particular the
taxation of greenhouse gas emissions, are formulated in the works of foreign and
Ukraine’s scientists: A. Pigou [4], W. Baumol [5], A. Sandmo [6], D. Fullerton [7],
M. Hoel [8], R. Podolets and O. Diachuk [9], Ya. Petrakov [10], A. Sokolovska
[11], etc. At the same time, the issues of improving the fiscal and regulatory
efficiency of the tax on carbon dioxide emissions in Ukraine and this country’s
ability to effectively influence the behavior of taxpayers towards reducing their
CO, emissions remain open.

In this regard, the article aims to outline conceptual approaches to improve
carbon dioxide taxation, which would allow Ukraine to simplify its tax
administration and, together with the EU, effectively deal with the consequences of
climate change to enhance security and create new opportunities for Ukrainian
businesses under the European Green Deal.

Carbon dioxide abatement pricing instruments and particularities of CO,
taxation in EU countries

As the problem of climate change intensifies, the search for effective
instruments for limiting greenhouse gas emissions becomes more relevant. And
pricing instruments are among the most effective ones, including the emissions
trading scheme (ETS) and taxes: excise duty on energy and taxes on carbon
dioxide emissions directly related to emissions or the carbon content of fuels
(Figure 1). With these taxes, governments set the price that taxpayers have to pay
for each ton of CO, emissions, thereby leveraging their static and dynamic
efficiency. The former consists of the ability to reduce CO, emissions in the least
costly way, and the latter, respectively, helps to influence technological change by
creating incentives for the development and deployment of innovative technologies
to reduce emissions.
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Taxes aimed at limiting greenhouse gas emissions
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Figure 1. Taxes aimed at limiting greenhouse gas emissions in European
countries

Source: compiled by the authors according to the data [15].

Although the objects of energy excise duty and carbon dioxide taxes are
usually similar, excise duty rates are largely independent of the carbon content of
the fuel. At the same time, they are differentiated to compensate for unintended
distortions in the labor market due to environmental taxation (applying a lower rate
for diesel compared to gasoline), to create a competitive advantage for
environmentally friendlier fuels (lower rate for low sulphur diesel); to protect
domestic producers (energy intensive industries); and to avoid energy poverty.
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The rate of tax is made up of the Pigou and Ramsey components®, whose
share is determined by the need to realize the fiscal potential. As a result, excise
duty on energy take up a large share of budget revenues, usually earmarked to
provide a source of financial security for transport infrastructure spending. In
addition, they create price signals for the value of negative externalities due to
greenhouse gas and other air pollutant emissions from energy combustion,
congestion, accidents, and noise. Therefore, the predominant function of this type
of taxes is regulatory, realized by manipulating the size of the tax burden and rate
differentiation. The desired effect of environmental taxes is a substitution effect
aimed at improving the behavior of economic agents in the market, and the
circulation of higher quality fuels in the market. The short-term desired effects of
taxes on petroleum products include a reduction in energy consumption, and the
long-term effects include influencing the behavior of private car users to reduce the
distance between work and home, substitution of cars with less energy intensive
vehicles, rational choices on the length and duration of trips by private transport,
and substitution of private transport with public transport. This type of tax, along
with ETS, functions most effectively in conjunction with environmental fuel
quality standards, tax incentives to encourage the introduction of energy efficiency
measures, increasing the share of alternative fuels in a country's energy mix and
measures to rationalize energy subsidies. Energy excise taxes are harmonized at
EU country level, so the approaches to taxation are similar at member state level.

Taxes of the second type provide for direct taxation of CO,, and their rate
only includes Pigou components. Countries choose the form of tax themselves: the
tax on the measured or estimated emission base carbon tax, or fuel base carbon tax,
whose rates are differentiated depending on the carbon content of fuel. Objects of
taxation include both energy resources for the transport sector (petrol, diesel fuel)
and energy resources used by households, industry and utilities (liquid fuels,
natural gas, coal, and electricity).

As the CO, tax is not harmonized at EU level, there are different approaches
to its implementation in the Community. A summary of the characteristics of the
main elements of different types of carbon dioxide tax is shown in Table 1. The
countries that prioritized minimizing transaction costs® (in other words, simplifying
administration) to meet the tax obligation, introduced an energy consumption tax
with a rate dependent on the carbon content of the fuel for all energy resources.

® A. Sandmo, investigating optimal environmental tax (ET) rates, concluded that for goods whose
production or consumption creates an excessive burden on the environment, the rate should be set not
only according to the social cost of pollution, but also taking into account the demand elasticity of the
taxable goods. The researcher proved that the indirect EF rate should be composed of the Pigou and
Ramsey components, whose share is determined by the need to realize fiscal potential. If the
proportion of the Ramsey component is a and the Pigou component is (1-a), then the environmental
tax rate will be: T=a TR + (1-a) MSPC 0 < a < 1, where T is the environmental tax rate; a TR is the
fiscal component; (1-a) MSPC is the environmental component; TR is the inverse price elasticity of
demand for tax base goods; MSPC is the marginal public cost of pollution [6].

® The costs related to the calculation of tax liabilities, tax collection and security; and all
other costs incurred by any party to secure the relationship between taxpayers and the tax
authorities.
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This type of tax is a "second-best solution"’ for achieving a socially efficient level
of pollution and makes it possible to influence the behavior of taxpayers towards
reduced share of fuels that produce the highest CO, emissions when combusted. It
is worth noting that under this approach, the same object is taxed twice, moreover,
both final products and factors of production are taxed (e.g. coking coal used in
steel production, and petrol and diesel fuel, which are petroleum products for final
consumption)®. However, the violation of the optimality criteria of the tax system is
justified by the need to achieve climate policy objectives. Of the nineteen countries
in Europe, most chose this type of tax. In particular, the tax as a structural
component of CO, in the fuel excise tax rate was introduced in Denmark, Finland,
France, Ireland, Luxembourg, Norway, Portugal and Sweden. Iceland,
Liechtenstein, the Netherlands, Slovenia and Switzerland use a similar approach,
but the tax is separated from the excise tax.
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Table 1
Summary of the main elements of the different types of carbon dioxide
tax

TYPES OF CARBON DIOXIDE TAX

s Component of environmental Mechanism to
tructural - L
pollution taxes maintain a
Elements of component of -
the tax carbon dioxide in tax on energy. minimum
the excise tax rate measured/estimated | consumption | price level for
emissions (Emission tax carbon
(Fuel base) base) (Fuel base) dioxide
Taxpayers Producers and
importers of fossil fuels Economic operators using fossil fuels as a factor of
and petroleum products production
(except crude oil)
- Fossil fuel and -
;?(Zggjnea of petroleum product A%lgl gneizgi?r?;ed Consumption of fossil fuels
sales operations 2
The amounts of fossil The volume of CO
Tax base fuels and petroleum emissions 2 The amounts of fossil fuels
products
Criteria for tyr?ee gﬁgdépi%ﬁ]ngpfh e ) Depending on the type of
rate o fuel and its carbon Not available fossil fuel and its carbon
differentiation content content
Small power
producers,
Establishment of standby
- Exemption, polluter’s capacity : generators,
Benefits reimbursement limit and/or taxable Exemption geographical
emission limits redundancies,
cogeneration
plants

Source: compiled by the authors according to the data [15].

" In case when fulfilling as many Pareto conditions of optimality as possible is not the most
reliable way of achieving maximum efficiency, and yet certain conditions are violated and
the "first-best-solution" is not attainable, a search for a "second-best-solution", which is
sub-optimal and involves a conscious departure from the options that appear to be most
efficient in a partial equilibrium context [12].

8 According to the production efficiency theorem of P. Diamond and J. Mirrlees, the
condition for an optimal tax system is that taxes are levied on finished products rather than
intermediate products [13].

ISSN 2663 - 6557. Economy and forecasting. 2021, No 4 49



@ Conceptual approaches to improving carbon dioxide...

The question of introducing it on European level is still under discussion.
Due to the risk to lose competitiveness of companies, some EU members, in
particular Austria, Belgium, Greece, Italy, Lithuania, Germany, Slovakia, Hungary
and the Czech Republic, refused to introduce the tax unilaterally. It is up to each
EU member state to decide on its implementation. Countries that did not introduce
a direct tax on CO,, participate in the European ETS, so the carbon dioxide
emissions have a cost form.

The CO, tax was not harmonized by the EU countries. However, unlike the
ETS, which sets a maximum level of emissions without defining the price of CO,
emissions and at the same time sets a certain environmental target, the CO, tax
takes into account both factors. On the one hand, the European Commission
declares the effectiveness of the ETS, which over the last fifteen years provided a
35% reduction in greenhouse gas emissions [14]. In addition, carbon dioxide taxes
are intended to improve environmental and climate performance, increase the
efficiency of the tax system and promote fairness, welfare and competitiveness of
the country.

When developing public policy measures for the transition to a climate-
neutral economy in Ukraine, it is necessary to consider the experience of the
mutually coordinated functioning of CO, and ETS taxes in order to choose an
effective pricing model for carbon dioxide emissions. A systematization of
European practices [15] for the implementation of climate change mitigation
measures suggests a combination of these pricing instruments in the form of the
following models:

- model 1 - countries use an emissions trading system to cap carbon dioxide
emissions and energy excise duties, which are indirectly price-based instruments to
reduce greenhouse gas emissions. There are no direct taxes on CO, emissions (in
Austria, Belgium, Czech Republic, Greece, ltaly, Lithuania, Germany, Slovakia,
and Hungary);

- model 2 - countries combine an emissions trading system with a CO, tax.
The CO» tax can be of two types: 2 a) fuel base carbon tax (in Denmark, Finland,
France, Iceland, Ireland, Liechtenstein, Luxembourg, Norway, Netherlands,
Slovenia, Portugal, Sweden, and Switzerland); 2 b) emission base carbon tax
charged on actual or measured CO; emissions (in Estonia, Latvia, Netherlands,
Poland, Spain, and Ukraine);

- model 3 - countries combine ETS with a tax/levy and the Carbon Price
Floor (CPF) mechanism, which is used to balance the pricing of ETS (UK). The
essence of the instrument is that if the price of allowances in the ETS is below the
minimum price level for carbon dioxide emissions in the country, producers pay
the difference in the form of a tax/levy. This ensures a stable price level for CO,
emissions, encourages investment in climate-neutral technologies and does not
distort market conditions for different economic sectors.

It should be noted that all models operate in conjunction with existing
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harmonized energy excise duty regimes in the EU. EU member states as well as the
UK®, Iceland, Liechtenstein, Norway and Switzerland™® [16] that apply a carbon
dioxide tax are also part of the EU ETS. In some countries, companies in certain
sectors covered by the ETS are granted exemptions from the carbon dioxide tax in
the form of a refund. There are also countries where both instruments are applied
simultaneously to the same entities (e.g. Finland, UK, and Ireland) [17].

Proposals for improving Ukraine's carbon dioxide tax

In Ukraine, tax instruments for limiting greenhouse gas emissions include
excise duties on petroleum products and electricity and a tax on carbon dioxide
emissions, which is an environmental tax. Payers of the ecological tax in terms of
carbon dioxide emissions include entities with an aggregate annual emission of
carbon dioxide exceeding 500 tons. Accordingly, the tax base of the tax on CO,
emissions is the volume of CO, emissions into the atmosphere by stationary
sources reduced by 500 tons according to the results of the tax (accounting) year. It
should be noted that CO, emissions from the transport sector, amounting to about
15-19%, are not taxed at all.

According to the Tax Service of Ukraine, the number of taxpayers of this tax
reaches 20,000 legal entities in 2020. The annual tax revenues per taxpayer are
extremely low at around 47,500 UAH, which - by comparison - is 0.01% of a
similar figure for the excise duty on fuels. At the same time, in some types of
economic activity CO, emissions are not fully covered by the tax. In particular, in
ferrous metallurgy, one of the largest polluters of atmospheric air and thus the
largest payer of carbon dioxide tax, only 79% of CO, emissions are taxed".

The problem is that in the Ukrainian Tax Code, the tax calculation must be
based on actual CO, emissions, but in practice it is based on a special

® The UK ETS became operational on 1 January 2021, as the UK officially withdrew from
the EU and the EU ETS on 31 December 2020. The design characteristics of the UK ETS
are very similar to those of the EU ETS, but the UK ETS has a more stringent emissions
limit (5% lower than the EU ETS limit), which will be reduced by 4.2 million tons annually
[16].

10 The Swiss ETS began in 2008 with a five-year voluntary phase as an alternative to a CO,
tax on fossil fuels. Revised regulations came into force in January 2013. Subsequently, the
system became mandatory for large energy-intensive enterprises, while medium-sized ones
could join voluntarily. The Swiss ETS is linked to the EU ETS from January 2020 and
extended the sector coverage to Swiss domestic aviation (including flights to the European
Economic Area) and fossil thermal power plants. In addition, the ETS applies to industrial
companies from the sectors of cement, chemicals, pharmaceuticals, paper and paper
products as well as oil refining and metallurgical production. The participants of the ETS
are exempted from the CO, emission tax [16].

" The indicator is calculated as the ratio of the taxable base - according to the State Tax
Service of Ukraine - to the amount of carbon dioxide emissions into the atmosphere from
stationary sources of pollution. If we use the data of the National Inventory of
Anthropogenic Emissions from Sources and Absorption by Greenhouse Gas Absorbers in
Ukraine, the share of taxable emissions in ferrous metallurgy will be 40%.
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methodology®® - at best, based on the amount of resources consumed and the
characteristics of the production process - which is rather complicated. Sometimes
businesses estimate their tax obligations "by eye"*® - based on emissions allowance
data obtained before the start of operations. This ultimately leads to inefficiencies
in the functioning of the tax, and to reduced compliance of taxpayers due to the
existence of opportunities to avoid penalties for violations of the tax law.

Given European practice, it is most appropriate for Ukraine to use carbon
dioxide taxes in the form of an indirect tax on energy consumption. This simplifies
the administration of such a tax and encourages economic agents to change their
consumption and production behavior, which will ultimately contribute to reducing
the energy intensity of GDP and counteracting climate change.

An analysis of best practices in countries around the world helped to find
that carbon content, calorific value and oxidation factor factors are used to convert
a tax on assessed carbon dioxide emissions into a tax on fuel consumption. Such
factors also form the basis of an inventory of greenhouse gas emissions in each
country party of the Kyoto Protocol. In particular, the Intergovernmental Panel on
Climate Change (IPCC) developed model fuel carbon content factors [18]. Given
the national characteristics of each country's fuels, the carbon content factors need
to be adjusted by the corresponding fuel rates determined by the institutions that
compile the greenhouse gas inventories. For example, in Ireland, the rates are
based on factors determined annually by the Environmental Protection Agency.

It is advisable to use such experience in Ukraine. The relevant indicators,
taking into account national characteristics of fuel characteristics, are determined
by the National Centre for GHG emissions accounting, and their data form the
basis for the National Inventory of anthropogenic emissions from sources and
removals by sinks of greenhouse gases for a given year [19]. If this approach is
taken as a basis for transformational processes of ecological taxation of carbon
dioxide emissions, the need for annual approval of such indicators by the Ministry
of Environmental Protection of Ukraine should be taken into account.

The formula to convert the tax rate from a carbon dioxide emission-based
tax to one based on physical units of mass/volume of fuel is as follows

44
Raters, = Rategs = CCn-NCV, - COF, D, 15107 O

where Rat€rs, s carbon dioxide tax rate per unit mass/volume of the n -th
energy resource, UAH/t(cu m);

12 Emission values of pollutants are determined in accordance with the governing document
in force in Ukraine - "GKD 34.02.305-2002 Emissions of Pollutants to the Atmosphere
from Power Plants. Methodology of determination”. Although this document does not
contain a rule that it should be used for the calculation of environmental tax liabilities, the
STS refers to it in the notional examples of calculation of carbon dioxide emissions by
power plants from combustion of various fuels.

3 According to surveys of taxpayers and monitoring of accounting websites.
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Ratezg js carbon dioxide tax rate based on estimated emissions, UAH/ton
COz,

CCy — the carbon content of the n-th energy resource (tC/TJ) (ton C/TJ is
identical to kg C/GJ);

NCV.. _ s the net calorific value of the n-th energy resource (GJ/);

COF, — is the carbon oxidation factor of the n-th energy resource (typically a
value of 1, reflecting complete oxidation. Lower values are used only to account
for carbon unrestricted in ash or soot);

Dy —is density of the n-th kind of energy resource, if it is necessary to convert
units of taxable base from mass units to volume units, t/thousand cubic meters;

44/12 — is the ratio of the molecular weight of CO,to C.

The calculation of carbon dioxide emission tax rates for energy consumption
performed based on formula 1 and on the governmental draft Law No. 5600 on the
increase of the ecological carbon dioxide emission tax rate to 30 UAH/t [20],
which was adopted on 1st July, 2021 by the Parliament of Ukraine on first reading
is presented in Table 2.

Table 2

Proposed carbon dioxide tax rates based on physical units of measurement for
selected energy resources (equivalent to the price of CO;emission of UAH 10
and UAH 30 per ton)

CO2 emission price - | CO2 emission price -
Type of fuel 10 UAH/t 30 UAH/t

Tax rate, UAH/year/t (thousand cubic meters)
Coal 20.07 60.20
Lignite 8.73 26.20
Peat non-agglomerated fuel 10.89 32.68
C_rude_0|l, including oil obtained from 30.47 91.41
bituminous
Gas condensate 24.36 73.09
Natural gas 19.27 57.81
Motor gasoline 31.01 93.03
Diesel fuel 31.76 95.28
Propane and butane liquefied 28.60 85.80

Source: authors’ calculations.

It should be noted that such rates are differentiated according to the types of
fuel consumed by the national economy in terms of carbon content. Also, when
implementing the changes for setting the tax on energy consumption, a tax
exemption for the use of biomass should be envisaged, in line with European
practice, since the carbon dioxide emissions from burning wood are compensated
by the absorbed CO, while the living tree is growing. In addition, there should be a
zero tax rate or a mechanism to offset the tax paid on fuels to be used as raw
materials for industrial processes, e.g. in the chemical industry. A mechanism
similar to the excise duty on light and heavy distillates used for ethylene
production could be applied. Specifically, such energy resources are taxed at a zero
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rate and the tax authorities monitor their intended use. Producers issue a tax bill for
the amount of excise duty assessed on the volume of petroleum products received
based on the rate, which is defined as the difference between the basic and zero rate
of excise duty. The tax bill is considered repaid in the case of documentary
evidence of the intended use of light and heavy distillates exclusively as raw
materials in the production of ethylene.

In modelling carbon dioxide tax revenues based on physical units of fuel, a
number of econometric models were constructed to estimate the inelasticity of
demand for fuel, both for the transport sector (petrol 0.47; diesel 0.25; LPG 0.28)
and other sectors (natural gas 0.002), and to take into account the impact of a
certain reduction in demand on potential revenues (Table 3).

Table 3
Econometric models of the price elasticity of fuel demand (based on
2016-2019 SSSU data)

Type of Type of model
fuel

Transport sector

Petrol o = . DPri .
Consgas, = 69500 000~ 1411000 77 ez, ¥ (600" LM Sgas,
t 4.105 -3.299 6.478
R? = 0.6874, Elasticity coefficient = -0.47
Diesel ConSgiesel; = 59810 000-1036 000" FTECeiasei; ¥ ( g99p" LCONS igzel;_y
t 3.265 -2.130 7.352

R? = 0,6149, Elasticity coefficient = -0.25

Liquefied | 1n(Cons,qg,| =327 —0.28 - Ln{Price;a ) + 086 - Ln(Cons

gas t 3.163 -2.786 16.1

LFGe_y)

R? = 0.8570, Elasticity coefficient = -0.28

Stationary sources of pollution

Natural Consyz, =578 — 0001 - Pricey, + 1.7 - Consyg, ,.—0.7 " Consygz.c_g
gas t (1.36) (-2.36) = (13.66) =22  (—-5.45) ===

R? = 0.994, Elasticity coefficient = — 0,002

Denomination; £estr,  COMSgaseil, Comsizg, = Consys,  consumption of petrol,

diesel, LPG and natural gas in the current period;

PrECegasoiine PV L Cogieselys Pricezg, Priceys. _ prices of petrol, diesel, LPG and
natural gas in the current period;
CW"gperrr_

CW"‘SQ asoil Cons;

l_y, LPGp_y Cons gy

1, Gr-1, CO™ns._z — the amounts of
gasoline, diesel, LPG and natural gas consumption in previous periods.
Source: authors’ calculations.
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Taking into account that the market for petroleum products is oligopolistic,
this burden will be borne by fuel consumers. However, we calculate that in the
ecological taxation system the impact of such transformations on consumer welfare
will be negligible. For example, the price of gasoline, diesel and LPG will increase
by 3-8 kop. per liter compared to the January 2021 level, in other words, by 0.2-
0.4%. The price of natural gas and fuel oil will increase on average by 0.3% and
that of thermal coal by 0.9% (Table 4).
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Table 4
The impact of the proposed CO, emissions tax on the price of fuel for the
transport sector and stationary sources of pollution

Type of fuel A unit of Prices for Proposed tax rate New % price
measurem January on CO; emissions, price, increase
ent 2021, UAH UAH UAH
1 2 3 4 5 6
Transport sector
price CO, _ 10 UAH per ton
Gasoline A-92 A 24.52 0.02 24.54 0.09
Gasoline A-95 A 25.66 0.02 25.68 0.09
Diesel A 24.84 0.03 24.87 0.11
Gas liquefied for cars z 12.67 0.02 12.69 0.12
price CO,_ 30 UAH per ton
Gasoline A-92 z 24.52 0.07 24.59 0.28
Gasoline A-95 z 25.66 0.07 25.73 0.27
Diesel z 24.84 0.08 24.92 0.32
Gas liquefied for cars z 12.67 0.05 12.72 0.36
Stationary sources of pollution
price CO, _ 10 UAH per ton
UAH per
thousand
cubic
Natural gas meters 7056.00 19.27 7075.27 0.27
Fuel oil T 11850.00* 31.09 11881.09 0.26
Steam coal T 2220.00** 20.07 2240.07 0.90
price CO;,_ 30 UAH per ton
UAH per
thousand
cubic
Natural gas meters 7056.00 57.81 7113.81 0.82
Fuel oil T 11850.00* 93.26 11943.26 0.79
Steam coal T 2220.00** 60.20 2280.20 2.71
* As of February 2020.
** As of January 2020

Source: compiled by the authors according to data from the State Statistics Service of Ukraine and
[21, 22].

As a result of improved institutional framework for the administration of the
environmental tax on carbon dioxide emissions by converting the tax on estimated
carbon dioxide emissions into a tax on fuel consumption, a significant increase in
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tax revenues can be achieved even without increasing the price of CO,. Thus,
according to the results of simulation of data on the consumption of certain fuels by
stationary sources of pollution in 2019 - Q1 2021, the potential tax revenues, while
maintaining the current price of CO, at UAH 10 per ton, were on average by 70%
higher than the actual figures (Figure 2). If the price of CO, is increased to 30
UAH per ton, as proposed in the recent government bill No. 5600 [20], taking into
account the reduction of fuel consumption by the elasticity factor, such potential
revenues could increase by an average of 5.1 times. Calculations made based on
2019 data from the State Statistics Service of Ukraine on the use of all fuels for the
purposes of conversion into other fuels and energy, own consumption by the
energy sector, final consumption, losses during distribution, and transportation and
storage demonstrated that the revenues from stationary sources can be doubled at
the price of 10 UAH/ton CO, and 6.3 times higher at the price of 30 UAH/ton CO,.

8000,00
4864,08 4764,82
7000,00
6 000,00
| pe |
5000,00 4485%
c
£ 4000,00
€
Z 3000,00 ~— 1409,00
s - 162139 mm--============----ooo 1588,30
= ' TSeel
2000,00 S
~~~~~~~~ [4059% |
1000,00 = 95147~ 106237 B 469,68
149.5%
0,00 347,09
2019 2020 I quarter 2021
Potential revenues at the prices of UAH 30 per ton of CO2
----- Potential revenues at prices of UAH 10 per ton of CO2
Actual tax revenues

Figure 2. The comparison of actual and potential revenues of the ecological
tax on CO, emissions based on simulation of the consumption of selected fuels

by stationary sources of pollution in 2019 - | quarter of 2021.
Source: compiled by the authors using data from the State Statistics Service of Ukraine and
the State Treasury Service of Ukraine.

In addition, the taxation of fuels for the transport sector will increase
budgetary revenues. At the price of UAH 10 per ton of CO,, revenues will amount
to UAH 1,151.7 million, or 0.06% of GDP. In case of a price increase up to 30
UAH per ton of CO,, the revenues are expected to be 5,357.7 million UAH, or
0.17% of GDP. In addition to improving the fiscal efficiency of the ecological tax
on CO, emissions, proposed measures would create opportunities to simplify the
process of calculating the tax liability, tax audits and reliable representation of
taxable objects in taxpayers' tax returns. Also they would promote the compliance
of the tax legislation with the principles of economy of taxation and inevitable
responsibility for violations of tax laws; they would increase the amount of tax paid
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by one taxpayer from 47.6 to 2,103.1 thousand UAH with a simultaneous reduction
in the number of taxpayers from 20,000 to 1,000 entities through the institution of
tax agents. In addition they would increase the taxable base, eliminate the cap on
taxable emissions at 500 tons per year and provide a fuller coverage of the carbon
dioxide emissions from fuel combustion.

However, an increase in the tax rate without a corresponding structural shift
towards eco-modernization of companies would create an additional tax burden
and would not result in a significant reduction of energy consumption and,
consequently, of CO, emissions. In other words, it will not be possible to achieve
the climate goals by raising the tax rate alone. Therefore, when making a decision
to increase the level of the carbon dioxide tax, it seems necessary to ensure that the
budget revenues received are earmarked for climate, environmental and resource-
saving activities.

Conclusions

The proposed measures to improve the institutional capacity of tax
administration  while introducing effective mechanisms for financing
environmental decarburization measures will contribute to reducing greenhouse gas
emissions without impairing the competitiveness of Ukraine’s enterprises. In
addition, by changing the taxable base of carbon dioxide emissions tax, the number
of taxpayers can be reduced from 20 thousand to 1 thousand legal entities with a
simultaneous increase of the average tax liability per taxpayer from 47.57 UAH to
2,103.12 UAH. It is proposed to impose the obligation to pay this tax on tax agents
- producers and importers of energy resources. In addition, accounting for the tax
base will become simple and transparent, making it easy to verify the correctness
of the tax liability and the inevitability of penalties for understatement. Thus, the
regulatory potential of the tax would be significantly increased. If this model of
CO,-targeted taxation is implemented, the ability to meet climate objectives and
decarbonize the economy will be improved.

The prospects for further research. Further research by the authors of this
paper aims to develop science-based proposals for the transformation of
environmental taxation of carbon dioxide emissions in connection with the
implementation of emissions trading, the expansion of the tax base for carbon
dioxide emissions in agriculture, the impact of increased CO, taxation on subsidies
for low-income groups, and development of recommendations on the application of
modern fiscal tools for transition to a climate-neutral economy.
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nokasHuxkax suxuoie CO2, Ha npaxmuyl 8iH 30UCHIOEMbCSL HA OCHO8L
KLIbKOCMI CNoXKUmMuX pecypcie ma xapakmepucmuku eupobHUU020
npouecy. BionogioHo, cknadHoOwl U000 AOMIHICMPYBAHHSL UbO20
nooamrKy 8UKAUKAOMb MPYOoMICMKICMb N0OAmMKO8UX Nepesipok ma
HeobXIOHICmb 3anyueHHst paxisyie NpupoOOOXOPOHHUX Opz2aHis. Yce
ue He oOae 3mo2u OOMPUMYBAMUCS NPUHUUNY EKOHOMIUHOCML
onooamrKyeaHHs ma axmyanizye HeobXiOHiCMb nowyky
MorKausocmetl CnpouleHHst npoyecy nooamrKogo2o0 AOMIHICMPYB8AHHSL
HA OCHOBI Kpaujux Ceimosux npaKkmuxk.

Memoto cmammi e oKkpec/ieHHsT KOHYenmyaibHuUx nioxooie 0o
YOOCKOHANIEHHSL 0no0amKY8aHHsT 8UKUOI8 O0800KUCY BY2/eylo, UL0
donomocke YKpaiHi cnpocmumu nooamkKoge GaOMIHICMPYBAHHS ma
cninbHo 3 €C egpekmugHO npomudismu HACAIOKAM 3MIHU Kaimamy
3a0.151 nidguweHHs beaneKu ma CmeopeHHst HO8UX MoxKausocmeti 015
YKpaircbkozo b6i3Hecy 8 pamkax €8ponelicbko20 3e/1eH020 KYpCy.

MemooOono2iuHoto 0CHOB80H0 BUKOHAHHSL OOCMIOXKEHHST CMmano
BUKOPUCMAHHSL CYKYNHOCMI 302ANbHOHAYKOBUX mMA CNeyialbHUX
Mmemooig: YsazanlbHeHb ma HaykKoeoi abcmpakyii, icmopuKo-102iuH020
eKcmpanoasiyii, npocmoposozo 2pagpiuHozo i mabauuHozo memooie
8i3yaizayii. 3acmocysaHHs Memooy SWOT-arnanizy ma
cucmemamusayisi eeponeticekoi npakmuku 0ano 3mo2y 3'scysamu,
wo ons Ykpainu Hallbinbuwl NPUUHAMHUM € 8UKOPUCMAHHS NO0amMKYy
Ha eurkudu CO:z Yy euznsadi Henpsimoz20 noo0amky HA CNOIKUBAHHS
eHepeopecypcig. [ns nepegedeHHsi nooamky 3 OUiHEeHOi emicii Yy
GpopMy nooamrKy HA CNOXKUBAHHSI €eHepaopecypci8 SUKOPUCMAHO
KoegiyieHmu emicmy eyaneyro y naiusi, meniomaopHy 30amHicmo
nanuea ma tiozo KoegiyieHm OKUCAEHHS. BnposadsKeHHs 3a3HAUEeHUX
npono3uyii cnpusimume Nni08UULEHHIO egpexmugHocmi
AOMIHICMPYBAHHSL  MAKO020  NO0AMKY, OCKLIbKU  00380UMb:
1) ckopomumu KinbKicms NAMHUKI8 NO0AMKI8 uepe3 8NPOBAONEHHSL
iHcmumymy noodamrKogux azeHmig8 3a 00OHOUACHO20 3POCMAHHSL CYMU
cnaaueHoz0 noodamky OOHUM NAAMHUKOM, 2) cnpocmumu Nopsiook
PpO3paxyHKy basu onodamkysaHHsi NAAMHUKAMU nooamkie ma
npayisHuKamMu nooamrKosux opeaHig; 3)3binbuuumu  @pickaibHy
epeKmusHICMb eKoN02IUHO20 No0amKy Ha 8UKUOU 0800KUCY 8Y2eUt0
810 cmauioHapHux oxxepen Ha 50 % y pasi ecmaHoenerHs yiHu CO»
Ha pieHi 10 epH 3a m (y 5 pasig npu ecmaHoenerHi yiHu CO2 Ha pigHI
30 2pH 3a m 8i0nogioHo 0o npono3uuyill 3axoHonpoexkmy Ne 5600) ma
3anyuumu NOMeHYiliHi Ha0X002KeHHSL 810 MPAHCNOPMHO20 CEKMopa 8
obcasi 0,06% BBIT.
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BukxopucmaHHs npaKkmuuHux npono3uyiil. ma peKkomeHoauill,
OmMpuUMAaHUX Y pe3yabmami OOCNIOXKEeHHS, O00NnoMoxKe nidsuuiumu
epekxmusHicmb peasizayii nodamrxogoi noaimuku YKpaiHu wasixom
popMYyB8aHHSL KOMNIEKCY 3axo00i8, peanisayisi SKux cnpusmume
3HUIKEHHIO eHep203aNe)XHOCMI HAYIOHANbHOI eKOHOMIKU, Y momy
YUCAL  WSIXOM  (POPMYBAHHSL CMUMYNIE 00 3anpo8adrKeHHs.
eHepzosbepiearouux ma KALMAMUUHO-HEUMPANbLHUX  MEXHO02L;
3HUXKEHHST HAOMIPHO20 HABAHMAIKEHHSI HA O008KULILS;, CNPOULEHHS.
AOMIHICMPYBAHHS €KOJI0TUHUX NOOAMKI8 30 00HOUACHO20 3POCMAHHSL
ix gpickanvHol edpexkmugHocmi.

Mamepianu O0ocniO>KeHHsT MoXKYymb Oymu SUKOPUCMAHI Npu
Nni020mosyi NPOEKMI8 HOPMAMUBHO-NPABOBUX AKMI8 Ma NPOo2paAMHUX
doxymeHmie Yy cgpepi eKoJl02iuH020 Ma AKYU3HO020 ON00AMKY8AHHS,
wo exodumsb 00 KomnemeHyii MDY YrpaiHu, a maxkox npu
POPMYBAHHI NPONO3UUILL, 3acmeperxeHb ma PeKomMeHOauill 00 HULUX
HOPMAMUBHO-NPABOBUX AKMI8 UL000 B00CKOHAIEHHSL eKO0JI02IUH020 Ma
aKYU3H020 ONOOAMKYBAHHS, IHIYIAMOPAMU SKUX 8UucCmynaromos SsK
opeaHu euxkoHaeuol enadu Ykpainu, max i BepxosHa Pada YKkpairu.
TeopemuuHe 3HAUEHHSL O0OCAZHYMUX pe3ybmamie noasieae Yy
po3sumKy 302a1bHOi meopii PiCKanbHO20 AOMIHICMPYBAHHSL UL000
eK0J102TUH020 Ma AKYU3HO20 onodamrcyeanmzﬂ.

Knrouoei cnoea: €Egponelicokuil 3eneHull KYpc, eKol02iuHe
0noo0amrKyeaHHs, noOAMOK HA 8UKUOU O0800KUCY 8Y2/eylo, cucmema
mopeiesli K8OMamMu HA 8UKUOU NAPHUKOBUX 2A318, AKYUIHUL N00amoK
HaQ eHepzaopecypcu, UIHO8L IHCMPYMEHMU 3MEHUWEHHS 8UuKuodis
NApPHUKOBUX 20318, MEXAHIZM Pe2yIt08AHHSL 8Y2/1eUt0 HA KOPOOHI

1 [Tybnikamiro miarorosieno y mexax HHTP "OnruMizairist eKoJ0TiYHOTO OTIOJATKYBAHHS
JSTTBHOCTI, SIKa CTBOPIOE HAIMipHE HABAaHTA)KEHHS HA HABKOJIUIITHE TTPUPOJTHE
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