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CARBON TAX AS AN INSTRUMENT OF ENVIRONMENTAL
MANAGEMENT IN UKRAINE

The article offers to use differentiated tax rate on carbon in regions, along with the method of
calculating the adjustment factor. It has been suggested to increase the carbon tax for businesses by
reducing the income tax. Calculations indicate the possibility of increasing incomes of local and
state budgets by increasing tax rates on carbon and using an adjustment factor. To compensate
damages from carbon footprints, the creation of a mechanism for redistributing the budgets
incomes has been proposed.
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BYTJIEHEBUU ITOJATOK K IHCTPYMEHT EKOJIOTTYHOT'O
MEHE/IDKMEHTY B YKPAIHI

Y cmammi npononyemucsa euxopucmosysamu oughepenuitiosany cmaeky nooamky Ha éyz-
Aeyb 6 pezionax, 3anponoHo6ano memood po3paxyHKy Kope2yeaavroz2o xoegiyicnma. Kpim moeo,
3anpononHoBano NidGUWEeHHs NOOAMKY Ha BUKUOU 8Y2Aeul0 0451 NIONPUEMCIG 3A PAXYHOK 3HUNCEH -
HA nodamky na npubymok. Pezyismamu pospaxyukie 6xasyiome Ha MOXCAUGICHb NIOGUULCHHS
00x00i6 micueeux ma 0epicasrHozo 6100cemie 3a paxyHoK ni0GUWEHH CIABKU NOOAMKY HA 8y2-
Aeyb i GUKOPUCIAHHS NONPABO1H020 KoeiyicHma. 3anpononoeano po3pobumu mexanizm nepe-
po3nodiny 0oxooie 6r00xcemis 045 6i0wK00Y8aHHs 30umKie 6i0 gy2aeueozo caioy.
Karouosi caosa: syeneuesuii nodamok; eyeneuesuil cio; 6UKUOIe gyeneyro; KopeeysanbHull Koegi-
uienm.
Dopm. 7. Taba. 3. Jlim. 18.

Jlapuca A. Hngacemco, Ousra B. IIpokonenko, Bagentuna V. ApaHumii
YIJIEPOJHBIN HAJIOT' KAK MHCTPYMEHT DKOJIOT'MYECKOI'O
MEHEJ2KMEHTA B YKPAMHE

B cmampve npedaazaemcs ucnoavsosams oughgpepenuuposannyio cmasxy Hai02a Ha yeaepoo
6 pecuonax, 04s 1e2o npeoaoicen Memood pactema nonpagono2o Kodgguuuenma. Kpome moeo,
npeoaoiceno nosvluleHue Ha102a Ha 6bI0POCHL yeaepooa 045 Npeonpusimuii 3a cHem CHUNCCHUS
Haaoea Ha npubvLas. Tlpedcmas.aennvie pe3yabmanovt yKazvl6aiom Ha 603MONCHOCIb NOGbIULEHUS
00X0008 MECHHbBIX U 20CYOAPCMBEHHO020 OI00MCENO06 3a cHem NOGbIUEHUs CMAGKU HA102a HA
Yyeaepoo u ucnoav3oéanue nonpasoinoz2o koddguuyuenma. Ilpedrazaemcs cozdame mexanusm
nepepacnpedenenus 00xX0006 6r00cemos 0451 603MeuleHUs yuepoa om y2aepooHozo caeoa.
Karouesvie caosa: yenepoomulii Hanoe; yeaepoorulil caed; eblopochl yenepooa, NOnpasoHHbli KoIp-
uyuenm.

Problem statement. Power engineering is the most vulnerable subsector of
Ukrainian economy. The Energy Strategy of Ukraine aims to increase the share of
domestic fossil fuels in the energy balance of the country to 91.8% until 2030 (Energy
Strategy of Ukraine till 2030). It is obvious that Ukraine intends to continue to use fos-
sil fuels. Energy policy should be reviewed due to the dependence on fossil sources and
high prices on fuel. Therefore, vital issue is the motivation of enterprises and house-
holds to find alternative energy sources. The motivation tools are tax benefits and tar-
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iffs. The increase of tax rate will stimulate enterprises and population to change the
attitude to fossil energy sources as expensive instruments of receiving income.

That is, instruments, including the financial ones, should be used to achieve a
balance between economics and ecology, and between emissions and absorption.
That should make carbon-dependence economy unprofitable and unpopular. But the
state should motivate businesses to start thinking about these issues. High price on
fossil fuels, high tax rates on air pollutants could be these motivators. At the same
time there should be tax privileges for the companies that implement innovative
"clean" technologies. These measures should be based on the principles of fairness,
objectivity and scientific approach.

Recent research and publications analysis. We are considering carbon tax as a
possible solution to reduce carbon emissions. The main reason for implementing car-
bon tax is its potential to achieve environmental goals, in particular, reduction of car-
bon dioxide emissions, while simultaneously increasing economic efficiency
(Baranzini, Goldemberg and Speck, 2000). In European countries the introduction
of environmental taxes began in 1990. There are many reviews of environmental taxes
and literature on their potential, that taxes operated more effectively and assisted
more effective environmental policy (Hoerner and Bosquet, 2001; Sterner and
Kohlin, 2003; Stern, 2007; Tindale, 2010). But the issue of the effective interest rate
of carbon tax is still unresolved.

J. Stiglitz (1997: 369) highlighted 5 properties of a good tax system:

- Economic efficiency of a tax system should not be in conflict with efficient
allocation of resources.

- Administrative simplicity: administrative system should be simple and rela-
tively inexpensive in use.

- Flexibility: Tax system should be able to respond quickly to changes in eco-
nomic conditions.

- Political responsibility: Tax system should be structured in a way to convince
people they pay to the political system accurately reflecting their preferences.

- Validity of a tax system should be fair in its approaches to different individu-
als.

In Ukraine more attention has been paid to the projects attempting to quantify
economic and social implications of various environmental tax reform. Their objec-
tive is to improve the decision-making of public administration, in particular, the
Ministry of Ecology and Natural Resources of Ukraine. Starting from 1999,
Ukrainian government has imposed the environmental tax, officially known as envi-
ronmental pollution fee. Discussions on its introduction have been conducted in
Ukraine over the past decade. Pre-conditions of its introduction in Ukrainian scien-
tific literature were first revealed in the papers by O. Veklych and O. Maslyukivska
(2008). In 2011 Ukraine introduced the environmental tax and the carbon tax in the
tax code. But the tax rate of 0.25 UAH/t CO, is very low considering the fear to lose

competitiveness of power-hungry domestic industry (Tax Code of Ukraine, 2011). At
the same time the carbon tax rate of 40 USD per 1 ton of CO, is considered reason-
able in industrially developed countries.

The choice of the tax base is a responsible task because insufficiently substanti-
ated tax base may cause doubts about the fairness of a tax and its economic feasibili-
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ty. Moreover, the decision as to what should be the tax base is uncertain, particularly
when there is uncertainty about the properties and the environmental impact of
industrial use of various natural resources and consumption of products with exter-
nality (Fullerton and Metcalf, 1997).

Another factor that must be considered is the complexity of measuring tax base,
monitoring harmful emissions, complex measuring procedures. All this factors
should be take into account.

During the formation of an economically and environmentally efficient and fair
tax system adjustment factors can be used. Carbon footprint could be used as an
adjustment factor and as a measure of environmental damages similar to ecological
footprint. The ecological footprint is one of the most popular and well-known envi-
ronmental indicators. It means a measure of human pressure on the environment in
the form of territories and water areas needed for resource extraction and waste dis-
posal. Calculations of this indicator show that our planet is experiencing pressure
from the mankind. The ecological footprint (EF) concept was introduced in 1996 by
M. Wackernagel and W. Rees (1996), University of British Columbia. Yearly EF is
calculated by the international organization "Global Footprint Network", which
presents its evaluation reports of this indicator (Ecological Footprint Atlas, 2010).

The overall ecological footprint of Ukraine has been calculated by A.V. Kubatko
(2009). But she has not calculated the carbon footprint, she was taking GDP as pro-
ductivity and yield.

In our previous publications (Nekrasenko, Prokopenko and Konchakovskiy,
2014) we have calculated the carbon footprint by the method of ecological footprint.
But this method has a lot of uncertainty and is very time consuming. Therefore, it is
not suitable for the adjustment coefficient estimation.

Therefore, we propose to consider the carbon footprint in terms of environmen-
tal damage as did O. Balatsky (1979). We propose to calculate the damage as the ratio
of carbon emissions and uptake capacity of forest per year.

Thus, the problems of environmental management can be solved by balanced
and scientifically-based approach to the development and implementation of envi-
ronmental taxes to ensure energy and environmental security.

The main objective of the paper is to determine the scientifically based adjustment
factor of carbon tax which would take into account economic and natural features of
different regions in Ukraine. Moreover, we provide scientific justification of the need
to increase tax collections and thus motivate the transition to renewable energy.

We offer to increase the carbon tax by reducing the income tax for enterprises.
We also propose to use differential tax rate in regions. The difference will be in the
degree of damage to the environment and the possibility of its compensation. These
factors should be taken into account while calculating pollution damages. Therefore,
to form an economically and environmentally efficient and fair taxation system the
adjustment factor should be used while calculating the optimum tax rate for each
company or for a region. We propose to use the carbon footprint as the adjustment
factor and as a measure of environmental damages.

Methods. Carbon footprint is the indicator which could be used to determine envi-
ronmental reserves in regions. It shows the volumes of pollution damage happening as
a result of the fossil fuels use to meet the needs of energy-intensive Ukrainian industry.
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Calculations of the carbon footprint will be carried out by the method similar to
calculations of the ecological footprint. For these calculations we should take into
account the carbon sequestration divided by forest area, annual emissions of carbon
dioxide, equivalent factor of CO, uptake (Calculation methodology for the national
footprint accounts, 2010).

Key research findings. We believe it is enough to know carbon dioxide emissions,
forest area and volume absorption to calculate the environmental damages from car-
bon dioxide. Therefore, for carbon footprint calculation in Ukraine we will use the
formula:

- g )
cu
where CF — carbon footprint in Ukraine, min ha; Pcu — CO, emissions in Ukraine
or in a region, min tones (National Cadastre of antropogenic emissions from sources
and absorption of greenhouse gases absorbers in Ukraine in 1990—2012, 2012);
Ycu — the potential of carbon sequestration by forests of Ukraine (calculated as the
ratio of uptake Uu to the forest area of uptake emission Su), t/ha:

you=2", 6)
Su
where Uu — carbon uptake in Ukraine, mln tones (National Cadastre of antropogenic
emissions from sources and absorption of greenhouse gases absorbers in Ukraine in
1990-2012, 2012); Su — forest area in Ukraine, mln ha (National Cadastre of
anthropogenic emissions from sources and absorption of greenhouse gases absorbers
in Ukraine in 1990—-2012, 2012).

Carbon footprint is a negative indicator. Opposite to it there is a positive index —
biological capacity, which determines the ability of the environment of a respective
territory to "heal itself'. We believe biocapacity of absorption (BC) is equal to the
forest area S in Ukraine:

BC=S. 3)
The difference between footprint and biocapacity shows the debt or sufficiency
of uptake potential:
CD=BC-CF, 4)
where CD — debt of uptake potential or net carbon damage, min ha.
The next stage will be the calculation of the price of timber manufacture of 1 ha:
I =Pt /Sf, ®)
where | — price of timber manufacture, 1 ha of forest, UAH/ha; Pt — sold products,
mln UAH (Ukraine in figures in 2013, 2014); Sf — cuttings area, mln ha (National
Cadastre of anthropogenic emissions from sources and absorption of greenhouse
gases absorbers in Ukraine in 1990—2012, 2012).
Next goes the calculation of the carbon footprint cost or the debt of uptake
potential, which is related to productivity of timber manufacture:
DF =1xCF, (6)
where DF — cost of carbon footprint, UAH; / — price of timber manufacture 1 ha of
forest, UAH/ha; DF — cost of carbon footprint, mln ha.
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Calculation of the tax on emissions will be based on actual emissions and the
adjustment coefficients of carbon footprint by the formula:

Tc=PcxT +DF, 7)
where Tc — adjusted carbon tax, UAH; Pc — volume of carbon dioxide emissions in
tones (National Cadastre of antropogenic emissions from sources and absorption of
greenhouse gases absorbers in Ukraine in 1990—2012, 2012); T — standard fee per ton
of waste carbon dioxide in UAH per ton (UAH/t); DF — the adjustment factor (cost
of carbon footprint).

Adjustment factor for enterprises will be equal to the share of its CO, emissions

in the total emissions in a region.
We did the calculations of the carbon footprint of Ukraine (Table 1).

Table 1. Calculation of the carbon footprint of Ukraine, authors’

Parameters Equation 2012
Su, forest area in Ukraine, mln ha” 10.36
Pcu, Ukraine’s emission of CO,, min tons" 302.7
Uu, carbon sequestration Ukraine, mln tons"” -27.00
Ycu, potential of carbon sequestration by forests in Ukraine, t/ha Yc=Uu/Su -2.61
CF, Ukraine’s carbon footprint, mln ha CF =Pcu/Ycu| -116.10
BC, absorption biological capacity, mln ha BC=S§ 10.36
CD, debt absorption capacity, mln ha CD =BC-CF | -105.74

D National Cadastre of anthropogenic emissions from sources and absorption of greenhouse
gases absorbers in Ukraine in 1990-2012, 2012.

For calculations we have used the annual CO, emissions, carbon uptake and
forest squares, taken from national inventories of anthropogenic emissions in
Ukraine in 2012 (National Cadastre of anthropogenic emissions from sources and
absorption of greenhouse gases absorbers in Ukraine in 1990—2012, 2012). Ukrainian
carbon footprint in 2012 was -116.1 mln ha. The absorption biological capacity of
Ukraine in 2012 was 10.36 mln ha. The debt of absorption is -105.74 mln ha.

Next, we calculate the adjustment factor to the carbon tax (Table 2). Thus, the
amount of tax should be increased by 1499.09 min UAH.

Table 2. Calculation of the adjustment factor to carbon tax, authors’

Parameters Equation 2000 2011 2012
Sf, cuttings area, min ha") 0.4551 | 0421 0.417
CD, debt of absorption, mln ha CD=BC-CF| -49.70 | -466.06 | -105.74
Pt, sold products, mln UAH? 744.40 | 5674.80 | 5911.60

1, price timber from 1 ha of forest, UAH/ha I1=Pt/Sf 1635.68 | 13453.77 | 14176.50
DF, adjustment factor (the cost of carbon _

footprint), min UAH DF =1x CD 81.29 | 6270.26 | 1499.09
D National Cadastre of anthropogenic emissions from sources and absorption of greenhouse
gases absorbers in Ukraine in 1990-2012, 2012.

% Ukraine in figures in 2013, 2014.

We calculate the state budget profits using the compensation method and the
adjustment factor (Table 3). Ukrainian income tax was 55349.7 min UAH in 2012
(Law of Ukraine "On the State budget of Ukraine on 2012", 2011).
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Table 3. State budget profits with the compensation method
and using the adjustment factor, authors’

Parameters 2012 Compensation method

Pc, Ukranian CO, emissions, mln tons 302.7 302.7
Ri, rates of tax on income in Ukraine, % 21.0 17.0
Tax on income in Ukraine, min UAHY 55349.7 44806.90
Enterprises profit, mln UAH 263570.00 263570.00
Difference between the actual values and the projected

- 10542.80
performance, min UAH
Rc, rates of carbon tax in Ukraine, UAH per ton of CO, 0.24 35.07
T, carbon tax in Ukraine, min UAH 72.65 10615.45
DF, adjustment factor (cost of carbon footprint), min UAH | 1499.09 1499.09
Tc, adjusted carbon tax in Ukraine, min UAH 1571.74 12114.54

D' Law of Ukraine "On the State budget of Ukraine on 2012" (2011).

For example, we consider the cut of tax rate on income from 21.0% to 17.0%.
The budget losses will amount to 10542.8 min UAH. The difference in profits of
budget we suggest to compensate by raising carbon tax rate. Calculations show that in
this case the optimal rate would be 35.07 UAH per 1 ton of CO,. Thus, revenues from

the carbon tax would amount to 10615.45 min UAH completely covering budget los-
ses. But given the principles of fairness, we also consider the adjustment factor that
reflects the ecological damage or carbon footprint. As a result, the adjusted carbon tax
increases to 1499.09 bin UAH and will be 12114.54 min UAH per year.

The environmental tax should be calculated by the fair principle "the polluter
pays" determining the share of each region in the overall picture of pollution from fos-
sil energy sources because each company has various opportunities for emission
purification and absorption. Their tax should depend on the amount of emissions and
potential to absorption. In the short term it makes sense to increase the tax in those
areas that create the highest environmental damages and as result also increase budg-
et revenues. In the long term, this should encourage businesses to refuse of carbon
fuels. To reduce the cost of production carbon tax should be included in before
income tax expenses.

Conclusions. Ukrainian legislation and tax policy need improvements. One of
the directions of environmental policy development in Ukraine is to introduce an
effective mechanism for collection and use of carbon tax. Tax management should
include firstly differentiated carbon tax rate and benefits to encourage consumers to
save energy generated from fossil fuels, and to use carbon-free clean technologies.
Secondly, an effective mechanism should be created for the redistribution of taxes to
compensate for damages caused by carbon pollution that would provide funding to
enhance forestry development. Effective tax management can decrease greenhouse
gases emissions into the atmosphere and could become an incentive for further
forestry development.
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