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Abstract: Energy and Environment Tax is used globally as a means of environment policy. Energy
and Environment tax plays an important role as a driving force for the conversion to
environmentally friendly energy. The basic tax principles considered in the design of energy and
environmental taxation increases the efficiency of policy instruments. The purpose of this study is
to evaluate South Korea's energy and environmental taxation based on tax principles, namely,
equity, efficiency, simplicity, flexibility, and accountability and to suggest directions for
improvement. This study applied a methodology that provides policy implications, such as
reviewing existing literature and comparing energy and environmental taxes. Results of this study
show that South Korea’s energy and environmental taxation is negative in terms of equity,
simplicity, and accountability. South Korea’s current energy and environmental tax is regressive to
income classes and complex tax structures and it does not objectively measure the impact of energy
and environmental taxation. However, energy and environmental taxation is evaluated positively
in terms of efficiency and flexibility because it meets the greenhouse gas reduction policy and
operates a flexible tax rate. The results of this analysis provide policy implications for reorganizing
South Korea's energy and environmental taxation.

Keywords: environmental tax; tax principles; energy policy; equity; efficiency; simplicity;
flexibility; accountability.

1. Introduction

Public interest in energy conversion has increased in South Korea with the accelerating global
transition to eco-friendly energy [1,2]. Germany, which enacted the Renewable Energy Act in 2000,
formulated the energy conversion policy in 2010 when energy conversion became a global issue.
Energy conversion is a structural change in the energy supply and demand system over a long
period of time. This development has shown a structural change from 6.2% in 2000 to 30.4% in 2015
[2]. South Korea announced an energy conversion roadmap, which includes nuclear power-related
issues. Energy conversion has a large impact on people’s quality of life, as well as on the economic
industry; thus, the spread of a national consensus should be preceded [3].

However, this energy conversion policy is inferior in terms of the effectiveness because the
proportion of coal-fired power generation has recently increased. That is, the externalities, such as
environmental costs and the measures to reduce particulate matter, do not meet the national
expectations, and a detailed implementation plan for greenhouse gas (GHG) reduction is lacking [4].
The rationalization of energy and environment taxation as a means is strongly required for the
active implementation of such energy conversion.

Numerous countries have been using various energy and environment taxes and charges
(hereafter referred to as “energy and environment tax"”) to induce energy conversion [5]. Generally,
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energy and environment taxation has a multilevel impact on the national economy. Energy
production and consumption patterns not only influence the paradigm of the domestic economy
but also create economic efficiency and market competition [5,6]. Moreover, energy and
environment taxation is a means to stimulate green economic development and technologies to
reduce GHG emissions.

However, the South Korean government has changed energy and environment taxation to a
higher frequency depending on environmental problems and domestic and global economic
conditions. In addition, South Korea has introduced energy and environment taxation, which is
composed of diverse and complicated specifications, as a form of differential taxation for energy
sources. However, the South Korean government revises its energy and environment taxation
annually for new energy policies, which fail to reflect the application of basic tax principles
adequately [7]. Generally, if energy and environment taxation is not based on theoretically
organized tax principles, it may be inefficient to achieve the objectives of the energy policy and
reduce the social acceptability level of the energy and environment tax [7,8].

Therefore, this study aims to evaluate the current energy and environment tax system of South
Korea from the viewpoint of tax principles and suggest directions for future energy and
environment tax reforms based on the evaluation results. Tax principles have been systematized by
Smith[9]’s basic theory and by various studies on tax principles. The present study evaluates South
Korea’s energy and environment taxation based on equity, efficiency, simplicity, flexibility, and
accountability.

This study provides suggestions on the directions of rational energy and environment tax
reforms by reexamining energy and environment taxation from various points, such as tax policy,
energy source, sector and social acceptance. Furthermore, this study provides policy implications
for the future design of energy and environment tax as a means of South Korean energy policy. The
remainder of this study is organized as follows. Section 2 presents the theoretical background and
the South Korean energy and environment taxation; Section 3 presents the evaluation of energy and
environment taxation based on tax principles; Section 4 provides suggestions for rational energy
and environment taxation in South Korea. Finally, Section 5 discusses the study results and their
implications and provides policy recommendations.

2. Theoretical Background and Energy and environment taxation in South Korea

2.1 Theoretical Background of Tax Principles

The origin of the tax principle is derived from Smith [9] and his concept of equity, certainty,
convenience, and economy, which have been added on or reduced by various studies. Taxation
should reflect general tax principles, such as legality, equality, legal certainty and legitimate
expectation, fair play, public trust in tax administration, good faith, transparency, proportionality,
non-retroactivity, and estoppel [10]. As a representative study of tax principles, Alice and Bentley
[11] combined the OECD principles (application of the principles) and the AICPA principles (Ten
Principles of Good Tax Policy Related to New Zealand) with respect to equity and fairness,
certainty and simplicity, and effectiveness.

These general tax principles can be applied to various time types; however, a few studies have
proposed the legal principles for energy and environment taxation. Burgers and Weishaar [7]
emphasized transparency as a principle of energy and environment taxation. Energy and
environment taxation should be clear on who is taxable (the taxable subject, which is also referred
as the taxpayer), what is taxed (the tax base), what exemptions are provided (tax incentives), and
what the costs are to the polluters per unit of pollution generated (tax rate). Payers of energy and
environment tax should not be confronted with uncertainties and the amount they should pay.
Furthermore, the energy design and execution should be proportional to what taxpayers consider a
fair amount; that is, taxes are not excessive, and taxpayers are not confronted with high compliance
costs.
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Studies on energy and environment tax have focused on individual factors rather than on
comprehensive tax principles, and most studies emphasize the equity side of energy and
environment tax. Most studies suggest that energy and environment tax is regressive. José et al. [9]
analyzed the impact of socioeconomic factors on the degree of poverty on the premise that equality
and efficiency are principles to be met by energy and environment tax and suggested that energy
and environment tax is weak in equity. The authors also suggested that the poor pay more
energy-related taxes than the rich [10-12].

William [13] measured the equity of energy and environment tax by energy source and argued
that low-income households use motorcycles or bicycles rather than cars; thus, residential heating
fuels are relatively lower in vertical equity than transport fuels. The study also emphasized that
among heating fuels, electricity is the most vulnerable to vertical equity.

In sum, the tax principles presented by Smith [14], OECD, AICPA, Romano [15], Alley and
Bentley [16], and William [13] can be summarized as equity, efficiency, simplicity, flexibility, and
accountability.

e  Equity: A desirable tax system distributes tax burden fairly among taxpayers (people). Fairness
exists when equitable distribution is made among taxpayers [10,11]. Finally, taxes are basically
the means by which the nation bears the costs of the work undertaken by the state; thus, the
requirement that tax burden be distributed equally is of considerable importance.

e  Efficiency: Tax levitation affects the decisions of the private sector and leads to resource
allocation inefficiency and distortion. Therefore, being a desirable tax system necessitates
disturbances in the resource allocation process to be minimized to reduce the loss of efficiency
[9].

e  Simplicity: No matter how equitable and efficient a tax system is, such system is undesirable if
it is highly complicated, difficult to understand, or extremely costly. Simple taxation is an
important condition not only in terms of reducing the cost of tax administration but also in
terms of the voluntary compliance of taxpayers. If the tax system is complicated, then
obtaining the principle of flexibility would be difficult.

e  Flexibility: Tax system should be sufficiently flexible to respond to changes in economic and
market conditions and government policies. For example, if the tax system is flexible, then the
government can easily achieve a specific policy goal by means of taxation. Therefore, a rigid
tax system is undesirable and cannot cope with rapidly changing economic situations.

e  Accountability: Responsible governments should clearly state how much each taxpayer is
willing to pay and allow them freedom of choice on consumptions, behaviors, and
transactions. The government should be designed to avoid unreasonable taxation on taxpayers
who lack information to achieve a desirable energy and environment taxation system.
Therefore, the government is politically irresponsible because it tends to avoid taxpayers’
reactions by using indirect taxes, such as consumption tax. Different from income tax, which is
a direct tax, the amount of the main means of financing is unknown because taxpayers do not
generally calculate the amount of tax they are willing to pay before any transaction. A
responsible government should also seek public consent after clearly describing who collects
the taxes and the amount and purpose of tax.

In applying these tax principles to energy and environment tax, a reasonable energy and
environment tax can be devised only if the following are considered:

e  Corrective function and economic efficiency for environmental pollution reduction: The impact
of taxation on the economic activities of private sectors does not only imply negative effects. If
taxes can play a role in complementing and preventing market failures, then taxation
positively affects the economy of the private sectors. The energy and environment tax imposed
to encourage the public to save energy or change their preferences among energy sources is a
type of corrective tax (e.g., Pigouvian tax). However, inducing people to make energy
consumption choices through taxes conflicts with the principle of consumer sovereignty. The
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principle of consumer sovereignty indicates that if a sufficient reason to change the energy
consumption choice exists, then the government does not need to engage in it because it is the
consumers who save money or change their preferences. Even high-income households with
high-energy consumption levels may legitimize their energy consumption choices because
they use energy at the expense of taxes.

e Tradeoff among efficiency, equity, and simplicity: In terms of efficiency, even an impeccably
clean energy and environment taxation cannot be a desirable tax system if it results in high
inequity among income classes. Although environmental policy through energy and
environment taxation has the advantage of mitigating the inefficiency and distortion of
resource allocation by externalities to some extent, satisfying equity in distribution
simultaneously is difficult. The changes in energy and environment tax result in the increase of
the direct burden of low-income households due to the increase in the price of products or
certain energy sources (e.g., gasoline, light oil, electricity, and gas); this increase is due to the
cost pressures decreasing the actual income of low-income households. In this case,
low-income households have to bear the environmental cost. In addition, the tax system
becomes increasingly complex when achieving efficiency, equity, and policy objectives.

2.2 Energy and environment taxation in South Korea

2.2.1. Transportation Energy and environment taxation

In South Korea, the transportation—energy—environmental (TEE) tax is levied at 529 KRW/L and
375 KRW/L for diesel and gasoline, respectively. It also accounts for the largest portion of diesel- and
gasoline-related taxes and charges. This tax was initially levied on the basis of the Transportation
Tax Act. However, it was converted into the current TEE tax in early 2009 because of the operational
rigidity of the target taxation system and the complexity of the taxation system for oil. In the case of
the TEE tax, the flexible tax rate within +30% of the basic tax rate can be specified to cope flexibly
with fluctuations in global oil prices; however, it has constantly applied the positive flexible tax rate
since the period of high oil prices in 2009.

Individual consumption (IC) tax is also imposed on NPG for 275 KRW/kg, which is 23 KRW/kg
higher than the basic IC tax of 252 KRW/kg for butane used for transportation. IC tax charges 14
KRWr/kg for propane, which is used for residential and commercial purposes; this amount is 6
KRWr/kg less than the basic IC tax of 20 KRW/kg. Particularly, the education tax for butane is
imposed 15% of the consumption tax, and various charges are imposed.

In the case of CNG, IC tax, such as LNG, is charged at only 42 KRW/kg in addition to sales
charges in consideration of its special nature of being used as transportation fuel. Therefore, South
Korea’s CNG tax is significantly lower than the minimum amount of 207.48 KRW/kg, as specified in
the EU Energy Guidelines [17]. Previously, gas subsidies were provided to buses except for those
using CNG. However, since July 2017, gas subsidies of up to 67.25 KRW/kg have also been provided
for CNG buses.

2.2.2. Generation Energy and environment taxation

The South Korean government included bituminous coal for power generation in the IC tax to
mitigate the excessive consumption of energy demands due to the relative price differences
between electricity and other types of energy. Moreover, the tax burden level on alternative fuels,
such as LNG, kerosene, and propane, was lowered to distribute electricity consumption to other
types of energy. As a result, the IC tax for LNG in 2014 is reduced from 60 KRW/kg to 42 KRW/kg
[18]. However, the IC tax for LNG for residential, commercial, and power cogeneration has been
maintained to alleviate the burden on ordinary people. However, in July 2015, the IC tax for LNG
power generation was again substantially increased from 42 KRW/kg to 60 KRW/kg. Therefore,
LNG is currently being charged and taxed a total of 96.2 KRW/kg, which includes IC tax, import
levy, safety management charge, and tariff of 60, 24.2, 4.8, and 7.2 KRW/kg, respectively. With
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regard to energy for power generation, 91.4 KRW/kg is exempted from the safety management
charge of 4.8 KRW/kg, and starting April 2019, 23 KRW/kg will be reduced by 68.4 KRW/kg.

Flexible tax rate was temporarily applied to bituminous coal, with 19 KRW/kg for
high-calorific bituminous coal and 17 KRW/kg for low-calorific bituminous coal. The price of
international bituminous coal has stabilized downward, a year has passed since the inception of tax
reform; thus, the application of the flexible tax rate has ceased since July 2015, and 24 KRW/kg and
22 KRW/kg have been applied for high- and low-calorific bituminous coals, respectively. The South
Korean government changed the second-step tax rate into the differential tax rate of the third step
(high-mid-low-calorific bituminous coals), and their tax rates were adjusted to 27, 24, and 21
KRWr/kg, respectively; this policy was implemented to streamline the relative price system by
calorific value, such as the problem of high-calorific bituminous coal after-tax prices being relatively
lower than the after-tax price of low-calorific bituminous coal [3]. In April 2017, tax rates were
increased by 6 KRW/kg. This increase was applied as 33, 30, and 27 KRW/kg for high-, mid-, and
low-calorific bituminous coals, which were later increased to 39 KRW/kg and 33 KRW/kg in April
2018 and 46 KRW/kg in 2019, respectively.

2.2.3. Energy and environment tax Reform in 2018

By 2018, the government imposed an IC tax of 36 KRW/kg on bituminous coal without
imposing import duties or tariffs. However, this amount was raised to 46 KRW/kg to rationalize the
taxes and the charge system for power generation fuels (bituminous coal and LNG), thereby
reflecting the environmental cost of particulate matters. The LNG also imposes the tax burden items
of 91.4 KRW/kg, which has the current ratio of 7:3, to become 23 KRW/kg. Moreover, the IC tax and
import levy of 60 KRW/kg and 24.2 KRW/kg are reduced to 12 KRW/kg and 3.8 KRW/kg,
respectively. This rate will apply to declared export and import items starting April 2019.

The TEE tax, which was set to be maintained until the end of 2018, was extended until the end
of 2021 to secure stable investment resources for transportation facilities, environmental
improvements, and balanced national developments. The TEE tax will then be converted into an IC
tax. The South Korean government extended the deadline for applying the IC tax exemption for
hybrid vehicles from the end of 2018 to the end of 2021 to expand the supply of eco-friendly
vehicles. In addition, the government extended the value added tax (VAT) exemption for CNG
buses from the end of 2018 to the end of 2021 to support the supply of environmentally friendly
natural gas buses.

3. Evaluation of Energy and environment tax Policy in South Korea

This study evaluates the current energy and environment tax policy of South Korea and makes
several suggestions on the rational direction for reform. First, this study seeks to evaluate South
Korea’s current energy and environment taxation from the perspective of tax principles, namely,
equity, efficiency, simplicity, flexibility, and accountability.

3.1. Equity

Even if the current energy and environment taxation is compared with the proportional
taxation standard for each energy source, evaluating how small the burden on the low-income class
is compared with the that on the high-income class is difficult to perform objectively. However, in
view of the tax burden level of the low-income class in the process of energy and environment tax
reform, efforts to alleviate it are necessary and important. The vertical equity of the tax burden is
important; however, effective environmental policies, such as the conversion to environmentally
friendly energy, cannot succeed without the support of the low-income class.

Figure 1 presents the tax revenues and (social security) contribution-to-GDP ratio and tax
revenue-to-GDP ratio of OECD member countries. The average tax revenues and
contribution-to-GDP ratio of OECD member countries has increased steadily since 2010, and the
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241  increase was 34.2% in 2016. South Korea’s tax revenues and contribution-to-GDP ratio was 26.3% in
242 2016, ranking 28th out of 33 countries. This ranking rose 4.6% from the previous year, which was
243 12.5% higher than in 2010. In addition, the tax revenue-to-GDP ratio of OECD member countries
244 has continuously increased since 2010, and the average tax revenue-to-GDP ratio in 2016 was
245  approximately 25.2%. The tax revenue-to-GDP ratio in South Korea was 19.4%, which is similar to
246  the Czech Republig, slightly lower than the US (19.8%), and up 5.2% from the previous year.

247 Figure 1. OECD countries' Tax and Social Security Contribution-to-GDP and Tax-to-GDP ratio (%)
<Tax and Social Security Contribution-to-GDP ratio> <Tax-to-GDP ratio>
OECD: Average NG 34.2 OECD: Average NN 25.2
Denmark [ 459 Denmark I 450
France I 45.3 Sweden N 341
Bglgium e 442 Iceland I 328
Finland [ 441 New Zealand I 321
Sweden I 441 Finland IS 313
Italy I 429 Belgium I 305
Austria I 427 Italy N 299
Hungary e 394 France I 285
Netherlands N 38.8 Australia I 282
Greece IIm 38.6 Austria [ 278
Norway [ 38.0 Greece [N 276
Germany [N 37.6 Norway N 274
Luxembourg [N 37.1 United... I 269
Slovenia [N 37.0 Canada w 26:9
Icelan'd . 36.4 Luxembourg N 264
Estonia [N 347 Israel N 261
Portugal N 344 Hungary N 258
Czech Republic [N 34.0 Portugal N 252
Polan.d . 33.6 Netherlands N 240
' . Spain N 335 Germany N 234
United Kingdom [ 33.2 Estonia NN 231
Slovak Republic I 32.7 Slovenia I 22'3
New Zealand [N 32.1 Spain I 221
Canada IS 317 Latvia I 219
Israel [ 31.2 Switzerland N 210
Japa'n . 307 Poland I 2038
LatVl!a I 30.2 United States [ 198
Austlra Ij e 28.2 Korea I 19.4
Switzerland N 27.8 Czech Republic N 194
I .
' Korea 26.3 Ireland N 19.1
United States [N 26.0 Chile I 189
Turkey MENENNNNN 255 Slovak . I 186
Ireland NN 23.0 Ja '
' pan [N 186
Chile N 204
o g Turkey [N 18.1
exico [ - Mexico I 15.0
248
249 The average VAT revenue-to-GDP ratio for OECD member countries was 6.8% in 2000, 6.6% in

250 2011, and 7.0% in 2016, indicating a steady upward trend. However, South Korea's VAT
251  revenue-to-GDP ratio was 4.2% in 2016, ranking 29th among 33 countries (excluding Australia and
252 Greece), 3.7% in 1980, and 4.3% in 2012. In addition, the average excise tax revenue-to-GDP ratio of
253 OECD member countries increased from 2.9% in 1980 to 2.9% in 2000, and 2.7% in 2010, and 2.6% in
254 2016. However, South Korea’s was 2.1% in 2016, which ranked 23rd among 32 countries (excluding
255  Australia, Mexico, and Greece) and was similar to Germany and Ireland. South Korea’s average
256  excise tax revenue-to-GDP ratio fell from 2.6% in 1980 to 2.1% in 2012 and 2.1% in 2016.

257 Different from the trend of general taxes, the average environment-related tax-to-GDP ratio of
258  OECD member countries representing energy and environment taxes was 8.8% in 2014, slightly
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increased to 9.0% in 1980, but decreased again after 2000. However, South Korea's
environment-related tax-to-GDP ratio was 14.1% in 2014, which was higher than the OECD average
of 9.1% and the fourth highest among the OECD member countries. Among the OECD member
countries, Turkey (18.6%), Slovenia (17.5%), the Netherlands (14.7%), and the Czech Republic
(14.1%) had the highest environmental-related tax-to-GDP ratio. The countries with the lowest
ratios were Mexico (0.5%), the US (3.7%), New Zealand (4.2%), and Canada (4.3%).

South Korea had the highest environment-related tax revenue-to-GDP ratio among major
economies. The comparison of environment-related tax revenues based on PPP in 2010, the US had
the highest at $112,282 million in 2014, followed by Italy at $72,237 million, Germany at $68,418
million, and South Korea at $44,065 million.

South Korea’s tax revenue and contribution-to-GDP ratio and tax revenue-to-GDP ratio were
lower than the averages of OECD member countries. However, its environment-related tax
revenue-to-GDP ratio was higher than the OECD average. In other words, its environment-related
tax revenue-to-GDP ratio was 2.54%, which is 1.61% on average for OECD member countries. South
Korea's tax revenue was 14.14%, which is higher than the OECD average of 8.81%. Therefore, South
Korea is highly burdened by indirect and environment-related taxes. The burden of the low-income
class is expected to be relatively high because the proportion of the total tax revenue is also high.

Table 1. OECD member countries' average and Korea's comparison

OECD Average | South Korea

Tax Rev. and Contribution-to-GDP (FY2016) 34.2% 26.3%
Tax Rev.-to-GDP (FY2016) 25.2% 19.4%
Excise Tax Rev.-to-GDP (FY2016) 2.62% 2.13%
Environmentally related Tax Rev.-to-GDP (FY2016) 1.61% 2.54%
National Tax Rev.-to-Total Tax Rev. (FY2015) 79.52% 75.41%
Direct Tax Rev.-to-Total Tax Rev. (FY2015) 48.52% 46.10%
Excise Tax Rev.-to-Total Tax Rev. (FY2015) 10.60% 11.01%
Environmentally related Tax Rev.-to-Total Tax Rev. (FY2015) 8.81% 14.14%
Increase ratio in Environmentally related Tax Rev. based on

PPP in 2010 compared to 2000 g 12.83% 79:53%

Figure 2 presents the tax-to-price ratios of fuel for transportation and electricity. The
tax-to-price ratio of non-commercial vehicle diesel in OECD member countries was 49.5% by
consumer price in 2017, unleaded gasoline was 42.1%, and non-commercial vehicle LPG was 31.8%.
Meanwhile, South Korea’'s tax-to-price ratios for non-commercial gasoline, unleaded gasoline, and
non-commercial vehicle LPG were 59.1%, 50.3%, and 35.8%, respectively, which are higher than the
OECD average (excluding South Korea). However, the tax-to-price ratio of electricity for industrial
and residential use was 3.6% and 12%, respectively, which is considerably lower than the OECD
averages (excluding South Korea) of 16.4% and 27.4%, respectively. As a result, the tax-to-price ratio
of fuel for transportation is higher than the OECD average, and that of electricity is considerably
lower than the OECD average.

Figure 2. tax-to-price ratio of the fuel for transportation and electricity
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Tax-to-Price of the Fuel for Tax-to-Price of the Electricity (%)
Transportation (%) 30 274
80 25
59.1
60 495 50.3 1 20 164
' 35.8 15 12
31.8
40
10 36
: m A
0 0 -
Non-Commercial Unleaded Non-Commercial Electricity for Industrial Electricity for
Vehicle Diesel Gasoline Vehicle LPG Use Residencial Use
m OECD Average m South Korea m OECD Average m South Korea
(Excluded S.Korea) (Excluded S.Korea)

From the perspective of equity in South Korea, energy and environment tax rates for
transportation diesel and gasoline are generally higher than those for OECD member countries, and
the structure of inverse nature is shown by income level. With regard to oil other than transportation
oil, the oil tax for heating is slightly inversed, and the tax on electric power is analyzed to be inversed
[19].

3.2. Efficiency

South Korea's energy policy principles are as follows: (a) the reduction of the use of fossil fuels,
such as petroleum and coal, and the improvement of energy self-reliance; (b) the prevention of
global warming and environmental conservation through the strengthening of energy demand
management; (c) the diversification of renewable energy; (d) the creation of new markets through
the introduction of competition factors in the energy industry market; (e) the expansion of welfare
related to energy, such as expansion of benefits to low-income households; and (f) the
strengthening of energy security by securing resources abroad and diversifying imports.

Accordingly, the South Korean government distinguishes the use of energy for transportation
and power generation and imposes differential taxation. For transport energy, gasoline and
diesel-related tax revenues account for more than 90% of the total energy-related consumption tax.
However, gasoline and diesel consumptions account for less than 15% of the total energy
consumption, and the ratio of tax revenues to their consumption is extremely high. The TEE tax
(529 KRW/L for gasoline and 375 KRW/L for diesel), which constitutes the largest portion of
gasoline- and diesel-related taxes and charges, continues to be maintained (e.g., currently extended
to 2021). In addition, taxes on various items, such as tariff, education tax, regional motor fuel tax,
and VAT, are imposed. In the case of diesel, oil price subsidies for lorries are supported within
certain limits.

In addition, since the second energy and environment tax reform in 2005, the South Korean
government has maintained the tendency to adjust the relative price ratio of gasoline, light oil, and
LPG to 100:85:50. An IC tax of 275 KRW/kg is applied to butane gas used mainly for transportation.
Propane gas for home and commercial use is subject to 14 KRW/kg IC tax. CNG is used for public
transportation; thus, similar to LNG, only an IC tax of 42 KRW/kg is applied. The oil price subsidy,
which only applied to buses, has also been applied to CNG buses in 2017.

In power generation, the IC tax was reduced from 60 KRW/kg to 42 KRW/kg in 2014 and then
increased to 60 KRW/kg in 2015 (current tariff and import charges totaling 90.8 KRW/kg) to
promote LNG consumption as an alternative to electricity. In addition, an IC tax of 17-19 KRW/kg
was implemented for bituminous coal for power generation. Bituminous coal for power generation

was not previously taxed despite its large amount of GHG and particulate matter emissions. An IC
tax of 33-39 KRW/kg was imposed in April 2018. In 2019, the LNG taxes and charges were reduced
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from 90.8 KRW/kg to 23 KRW/kg, and the IC tax for bituminous coal for power generation was
increased from 36 KRW/kg to 46 KRW/kg.

3.3. Simplicity

South Korea's complicated energy regulation body consists of six types of taxes and five types
of charges. Tariffs, TEE taxes, IC taxes, education taxes, VATs exist as national tax, and regional
motor fuel taxes (automobile tax) as local tax. Import, sales, safety management, and quality
inspection charges, as well as power industry-based funds as charges, also exist. TEE and education
taxes are specific taxes; thus, TEE tax is used for the expansion of transportation facilities and public
transportation, energy and resource-related projects, and the conservation and improvement of the
environment; whereas education tax is used as a financial resource for educational finances.

Taxpayers’ continued tax burden on energy use has increased with the total tax revenue due to
increased GDP. By strengthening energy and environment taxation annually since 2008, the energy
and environment taxation complexity and the people’s taxes have likewise increased. As shown in
the Figure 3, the TEE tax accounts for approximately 60% of the total energy and environment tax
revenues (inclusive of all charges).

Figure 3. Trends in Energy and environment taxes and Charges of South Korea

Trends in Energy Taxes and Charges of South Korea
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In addition, specific taxes and charges, such as TEE, driving, education, import, and sales taxes,
excluding IC tax, constitute approximately 97% of the total energy and environment tax revenues
(Figure 4). Hence, the government must spend money to meet the original or specific purpose of
energy and environment taxation and be efficient in reducing energy or environmental pollution.

Figure 4. Trends in Specific Taxes (Charges) and Ordinary Taxes related to Energy in South Korea
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Trends in Specific Taxes (Charges) and Ordinary Taxes related to Energy in
South Korea ( 1 billion KRW)
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However, in terms of use and distribution, TEE tax has been used as a direct source of
energy-related business until 2013. In 2018, TEE tax was used for non-directly related
environmental and energy investment purposes, with 80% for traffic facilities, 15% for
environmental improvements, 2% for regional development, and 3% for general purposes. This
practice can be assessed as further usage of energy rather than as an intrinsic corrective function for
energy and environment taxation. For example, traffic facilities, environmental improvements, and
regional development purposes are factors that increase the use of energy by entailing road traffic
and construction.

Recently, South Korea's Board of Audit and Inspection recommended that the Ministries of
Strategy and Finance, Land and Transport, Maritime Affairs, and Environment consult with one
another to adjust the allocation ratio rationally for the use of the TEE tax to utilize related resources
efficiently [20]. However, the Ministry of Land and Transport was somewhat negative, stating that
it was a temporary phenomenon caused by the absence of large businesses in recent years. In
addition, the Ministry of Environment responded that allocating resources for the TEE tax to meet
the social costs of each sector would be reasonable. In addition, the Ministry of Strategy and
Finance agreed with the recommendation of the Board of Audit and Inspection to review the
allocation ratio adjustment.

3.4. Flexibility

South Korea’s energy and environment taxation is subject to flexible tax rates according to the
government’s energy policy. The government can change the tax rate for gasoline and diesel oil
within 30% of the basic tax rate, if necessary, for the efficient operation of the national economy (e.g.,
expansion of traffic facilities and public transportation, energy- and resource-related projects,
environment conservation and improvement projects, and support projects for oil price
fluctuations).

In addition, the government can change the tax rate within 30% of the basic tax rate due to oil
price fluctuations for kerosene, LPG, and bituminous coal, if necessary, to control the economy,
stabilize prices, adjust supply and demand, and finance support projects.

To date, South Korea has had three tax rate changes in accordance with this flexible tax rate
regulation. After the IMF control period in 2000, gasoline and diesel were cut by 5% and 12%,
respectively. In 2008, immediately after the global financial crisis, gasoline and diesel were cut by 10%
for 10 months. In 2018, the tax rate was cut by 15% to activate the national economy for six months.
Applying flexible tax rates to energy for flexible responses to macroeconomic environment changes
contributes to desirable energy and environment taxation.

3.5. Accountability



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 17 April 2019

383
384
385
386
387
388
389
390

391
392
393
394
395
396
397

398

399

400
401
402
403
404
405
406
407
408
409

410
411
412
413
414
415
416

417

418
419
420
421
422
423
424

425
426
427
428
429
430

11 of 15

The current energy and environment tax is vulnerable to accountability because it is an indirect
taxation method, in which who is being taxed and how much is being taxed are unknown. In
addition, measuring the actual energy and environment tax burden of each income class is difficult
due to the indirect taxation system of the complex structure. Therefore, a problem occurs where
reliable statistical data are not provided periodically. Particularly, taxes and charges of
energy-related consumption taxes for transportation, such as gasoline and light oil, are not
displayed in tax invoices issued at the energy-purchasing stage. Thus, the actual transaction
between the gas station industry and consumers is unclear.

The government should reliably measure the level of actual burden between energy sources
for energy use and income groups. Thus, the government can persuade and gain the support of the
low-income class by comparing the magnitude of the increased tax burden of environmental policy
and its expected benefits. In South Korea’s general 2019 tax reform, tax burdens increased by 7.9
billion KRW for high-income earners and large corporations and decreased by 3.2 billion KRW for
low- and middle-income earners and small- and medium-sized enterprises. However, no tax
incidences or shifting effects exist at this level in the case of energy and environment tax reform.

4. Suggestions for Rational Energy and environment taxation in South Korea

4.1. Simplicity of Energy and environment taxation

The complexity of the current energy and environment tax structure should be considerably
simplified by integrating it into the IC tax to enhance the vertical equity of the energy and
environment tax burden and efficiently utilize the collected tax revenues. South Korea has the
highest proportion of energy and environment tax revenues with the strongest inverse of income,
which suggests that energy and environment tax equity must be improved. In addition to the
structural features of the current energy and environment taxation, which is composed of a large
number of taxes and charges and a high percentage of specific taxes (e.g., TEE tax), energy and
environment taxation experiences the pressures of tax increases to meet the financial expansion
needs of the government. Therefore, energy and environment taxation is highly likely to be rigid
and inefficient due to the strictness of tax use.

The simplification of the taxation system will lower the compliance costs of taxpayers and the
expansion of general government finances through the abolition of specific taxes, thereby possibly
improving the efficiency of public financial operations and alleviating the energy and environment
tax burden on taxpayers. If integrating the IC tax in a short term is difficult, then the IC tax will
switch starting from the energy and environment tax increase in the following year. In 1992, the
Netherlands increased its financial efficiency by converting general fuel charges for specific
purposes into general fuel taxes, which was managed by the Ministry of Finance.

4.2. Flexibility of Energy and environment taxation

South Korea has an extremely high proportion of energy and environment tax revenue
compared with the total tax revenue. The corrective function is strengthened by adjusting the
relative tax rate between energy sources in the framework of maintaining the total amount of
energy and environment tax unless a national consensus on the necessity of total tax increase exists
through energy and environment tax increase. Moreover, the possibility of increased tax revenues
must be avoided for corrective function inefficiency by allowing the need for increased public
finance revenue based on objective logic and evidence.

If the energy and environment tax is centered on the environmental tax function that
internalizes social external costs, then the burden on the public may increase without decreasing the
consumption of tobacco as in the case of the tobacco tax rate increase. South Korea currently has a
flexible tax rate system; however, the system is ineffective because it defines the case where it can
be used effectively as “efficient operation of the national economy.” The elasticity of the energy and
environment tax system must be enhanced to maintain current energy and environment tax
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revenues and achieve policy goals, such as price stabilization. This enhancement can be achieved by
introducing an “automatic elasticity tax system” that automatically changes the flexible tax rate
without revising the tax law.

These reforms in South Korea can also improve the political accountability of energy and
environment taxes on revenue and expenditure. In the Netherlands, the regulatory energy and
environment tax, which is an environmental tax created in 1996, increased tax revenues by reducing
other taxes, such as social security contributions, earned income taxes, and corporation taxes, to
minimize the adverse impact on competitiveness and equity of income redistribution.

4.3. Direction of Energy and environment taxation for Power Generation and Transportation

South Korea’'s energy and environment tax reform has been reorganized as transportation fuel
(oil). However, given that the tax level for energy for power generation is low, taxation on energy
for power generation must be strengthened to eliminate the imbalance of the energy and
environment taxation system concentrated on transportation.

The state of energy for power generation to account for more than 55% of the total energy use
while transportation energy, which accounts for only 15% of the total energy, accounts for more
than 80% of the total energy and environment tax revenue is uncommon. The government needs to
reduce the tax burden on transportation energy and increase the tax burden on energy for power
generation. In this case, tax burden adjustment should be increased to the level that can maximize
the equity of energy and environment tax burden between income groups, and increasing IC tax it
is likewise desirable. To make such improvements, a reliable periodic measurement method for the
level of taxation by income level of energy and environment tax burden should be prepared.

In addition, public health risks caused by particulate matters have become a social issue, and
the tax rates of transportation diesel should be raised to lower the social cost related to it.
Transportation diesel is the main cause of particulate matter, and the relative price increase through
taxes will significantly reduce the demand for diesel as transportation fuel.

However, to maintain the current energy and environment tax revenue size, revising the IC
and TEE taxes is desirable to increase the tax burden on diesel while simultaneously lowering it on
energy sources, such as gasoline, which are relatively weak in tax equality. Meanwhile, taxpayers
will likely continue to use diesel vehicles to some extent despite the tax increase on diesel. Thus,
imposing environmental taxes on the basis of pollutant emissions is reasonable to because pollutant
emissions differ depending on vehicles.

However, a tax equality problem may occur by taxing “road infrastructure use contributions”
through the TEE tax for internal combustion engine vehicles, which use oil as an energy source, and
by exempting electric vehicles. Moreover, tax revenues can be reduced when an electric vehicle is
replaced with an internal combustion engine vehicle. When energy and environment tax revenues
for transportation are mainly used for the construction and management of road infrastructure,
electric or hydrogen cars using the same roads experience equity problems, such that riding
without taxes on energy use is unfair. At the same time, a need to provide additional benefits
(subsidies) for electric and hydrogen cars is plausible.

In view of the aforementioned scenarios, most of the energy and environment tax for
transportation has a structural characteristic composed of a specific tax. Given that the current
transportation energy and environment taxation follows a rigid specific tax scheme, establishing or
expanding taxable objects is procedurally complex and difficult and requires a causal relationship
between revenue and expenditure. Imposing an ordinary tax, such as IC tax, is desirable on all
energy sources in common and to exempt temporarily or exempt specific energy sources for
political purposes pursuant to a politically agreed policy objective.

5. Discussion and Conclusions
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In Various policy instruments have been used to reduce GHG emissions globally. Among
which, energy and environment taxation is an important policy utilized in the majority of countries.
It has a corrective function that reduces energy use or increases the production or use of
environmentally friendly energy.

Particularly, in energy policy, South Korea depends entirely on imports of oil; thus, it is
sensitive to the global energy situation, and the energy and environment tax policy changes every
year to reflect the domestic economic situation. In addition, the tax burden on energy use has
increased annually because of the reduction of GHG and the balance between energy sources. A
faithful reflection of the tax principles is necessary for energy and environment tax on the basis of
the energy policy of Korea to have high acceptance from people.

Therefore, this study evaluated the current energy and environment taxation in South Korea
from the viewpoint of tax principles, namely, equity, efficiency, simplicity, flexibility, and
accountability. The results of this study are as follows. First, South Korea’s energy and environment
tax revenue is higher than other taxes and higher than those of OECD member countries.
Particularly, energy and environment tax for residential sectors showed a regressive behavior
depending on income level. Therefore, South Korea’s energy and environment taxation has a poor
level of equity. Second, energy and environment taxation in South Korea differs among energy
sources on the basis of the country’s energy policy principles. The tax burden on coal is relatively
heavy to reduce GHG emissions and convert it into green energy. Therefore, energy and
environment taxation is positive in terms of efficiency.

Third, the country’s energy and environment taxation is composed of six taxes and five
charges for energy use (e.g., transportation and power generation) and energy source (e.g., oil, coal,
and gas). In addition, taxes consist of national and local taxes and are divided into ordinary and
specific tax. Energy and environment taxation is more complicated than other taxation. Therefore,
South Korea’s energy and environment taxation is considered negative in terms of simplicity.
Fourth, South Korea’s energy policy is more sensitive to international energy policy and economic
situation compared with other countries. Thus, its energy and environment taxation operates a
flexible tax rate system to respond flexibly to changes in global oil prices and economic conditions.
This flexible tax rate was implemented in the periods of IMF management and global financial crisis.
Therefore, energy and environment taxation in South Korea is considered positive in terms of
flexibility. Fifth, given that South Korea’s energy and environment taxation is an indirect tax, a high
level of political accountability is required to support taxpayers and minimize tax resistance.
Therefore, a reliable measurement process is important for the impact on energy and environment
tax. Thus, South Korea’s energy and environment taxation is considered to be negative in terms of
accountability.

On the basis of these evaluation results, this study suggests the following approaches to
improve South Korea’s energy and environment taxation. First, the current energy and
environment taxation should be simplified. The current system consists of various taxes and
charges; thus, simplifying the process of integrating the IC tax is necessary. Particularly, the use of
energy and environment tax revenue can solve the problem that the tax is not used for a specific
purpose and reduce the compliance costs of taxpayers, given that the current energy and
environment tax is composed of specific and ordinary tax. Second, the level of flexibility of current
energy and environment taxation should be increased. This approach can solve the problem of
inefficiency in which the energy and environment tax revenue is higher compared with other tax
revenues or the corrective function does not work. It can also solve the problem of inverse nature
and increase political accountability. Third, the tax burden on environmentally friendly
transportation energy must be reduced, whereas the tax burden for electric power generation fuels
must be increased. Energy and environment tax is directly linked to GHG reduction, which should
increase the proportion of eco-friendly energy use. Thus, efficiency of energy and environment
taxation can be increased.



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 17 April 2019

528
529
530
531
532
533

534
535

536

537

538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579

14 of 15

This study evaluates South Korea’s energy and environment taxation in terms of tax principles

and suggests directions for improvement. On the basis of the results, if energy and environment

taxation is reformed, then such reform contributes to each energy use by the government and to
balance by energy source. Therefore, this study provides policy implications on the direction of the
South Korean government's energy policy and energy and environment taxation.
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