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Abstract

I. Background and Purpose

» Phasing out coal became one of critical policy tools to meet the 2015 Paris
Agreement target in a cost-effective manner which requires decarbonization
in the electricity field worldwide

O Coal contributes 40% of electricity generation worldwide and emits carbon dioxide
twice as much as natural gas, therefore is a major source of greenhouse gas.

O The IPCC's 1.5 degree special report demands the 45% reduction of greenhouse
gas emissions by 2030 from its 2010 emission level and achieving ‘net-zero’ by
2050 to meet the Paris Agreement’s target of 1.5 degree. In the electricity sector,

this means the world needs to phase out the coal by 2050.

» In Europe, the coal phase out policy is being aggressively implemented. So
far, the fifteen countries including UK, Germany, France, and Italy, declared
the coal phase out and three more countries including Spain is considering
adopting coal phase out policy.

O UK is the first country that declared the coal phase out. Other european countries
including France, Finland, Denmark, Sweden, Italy, Portugal announced that they
would close down all coal fired power plants as early as 2021 to as late as 2030.

O Germany, whose consumption of coal is the biggest in Europe, also recently decided
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to go off coal after the Coal Committee recommended to phase out coal by 2038
(with an option to achieve by 2035). The current administration welcomed the
recommendation and is currently working on drafting the legislation.

O Only few european countries like Czech and Turkey are investing new coal power

plants.

» EU’s phasing out coal policy is in line with its long lasting climate policy to
reduce GHG emissions and is considered as a final blow to coal industry to
end the coal era.

O Since 1995, EU's renewable energy portion in electricity has grown steadily while
the conventional electricity sources such as coal, oil and nuclear has losing its
share. The share of coal decreased from 24.4% in 2000 to 17.5% in 2015.

O This trend is due to the combination of policy mix of the increase of renewable
energy, pollution regulation on coal fired power plants, limitation on fossil fuel
subsidy. Despite its trend, it is considered to be not enough to meet the Paris
Agreement target and there is growing consensus that command and control style

regulation on the quantity of coal in addition to market mechanism such as ETS.
» This study is to explore the background and context of EU phasing out coal
and to analyze the change of legislation in phasing out coal.

O Based on the European case study, this study is trying to suggest policy options

to meet the Paris Agreement target in the electricity sector while discussing the



policy coordination with air pollution policy including earlier close down of coal
power plants.
O Ultimately, this study strives to contribute to policy design to address climate

change issues in the electricity sector.

II. Major Contents

» Uniqueness of Korea's Electricity Industry and Market: Electricity Reform
Trial and Stop

O In 1999, the four-stage basic plan for the electricity reform was prepared and
implemented, however, due to the political opposition, the reform was halted in

the second stage and remained as an incomplete market as far.

[Figure 2-3] Process of Electricity Industry Reform according to the 1999

basic plan for the electricity reform
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» The limitation of Korea's electricity industry under the current system to
address climate change

O Monopoly of retail service by KEPCO(demand side in the electricity market) makes
impossible to make regular pricing mechanism
O Cost Assessment Committee under the MOTIE decides ‘cost” mostly based on fuel cost,
therefore, cheaper fuel always wins bidding and the externality does not play a role.
The electricity market only has a supply side with the cost decided by the government.
- External cost such as emission trading cost and environmental pollution regulation
cost and non-traditional externalities are not considered in the electricity market.
Furthermore, the Korean ETS allocated 97% of permits for free and even the rest
of costs are compensated by the KEPCO.
O Due to geopolitical reasons, the price of natural gas is much higher than coal,
which makes very difficult for coal even with environmental externalties to be more

expensive than natural gas.

» Major environmental regulations of EU and its impact on coal

O EU's air pollution regulations
- The major EU air pollution regulations affecting coal fired power plants are
Directive 2001/80/EC of the European Parliament and of the Council of 23
October 2001 on the limitation of emissions of certain pollutants into the air from
large combustion plants and Directive 2010/75/EU of the European Parliament and

of the Council of 24 November 2010 on industrial emissions (integrated pollution



prevention and control). The latter requires all member countries to renew large
scale power plants' permits in mid 2021.

- Therefore, it is expected the many older coal fired power plants would not pass
the requirements of the Directive and not receive the renewal of the permit,

therefore accordingly would stop operating after mid 2021.

» EU regulations on subsidy to fossil fuels and coal fired power plants

O The status of fossil fuel subsidy in EU

- During 2014-2016, 11 European countries and EU council provided at least 112
billion euro annually.

- According to a study that analyzed 10 European countries, the biggest subsidy
providers in EU are Poland followed by Germany, UK and Romania in the areas
of coal mining, energy transition (labor training and subsidy to the local community),
coal power plants, capacity mechanism, decomposition and environmental recovery.

O Reduction of fossil fuel subsidy and related legislation in Europe

- Fossil fuel subsidy distorts price, encourages inefficient consumption, and expands
government's spending and there has been a growing consensus in Europe to
reduce subsidy

- EU agreed to a new legislation to reform the internal energy market in December
2018 after a long negotiation within EU Council and EU Commissions.

- The capacity mechanism was under criticism that it only helps the incumbent fossil

fuel power plants but discourages the alternative fuel plants, therefore plays a role
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as a subsidy. A new legislation limits the subsidy towards new plants that emit more
than 500g CO2/kWh from January 2020, and existing power plants from July 2025.
- Due to this legislations, it is expected that the coal power plants will have much more

difficult to compete in the market and will close down accordingly sooner or later.

» EU coal fired power plants status and coal phasing out policy

O In addition to EU-ETS, many European countries adopted policies that stop

operating coal fired power plants that are older than particular period.

[Table 4-2] EU Phasing out coal policy by country (as of 2019.10)

Countries Phase out policy Reference
Austria phasing out coal by 2020 currently two coal power plants
. the first EU country that . . .
Belgium EU air pollution regulations closed down coals
phased out coal by 2016
) . . Aging and pollution coal power plants
Bulgaria No phasing out coal policy . . .
Exempted from EU air pollution regulations
) ) ) two small scale coal power plants, one closed
Croatia No phasing out coal policy
down on 2017
. . air pollution issues are serious due to aging coal
Czech No phasing out coal policy
power plants
Denmark phasing out coal by 2030 | NGOs asked earlier phasing out
Finland phasing out coal by 2029 Legislation adopted in Feb. 2019.
) Macron reconfirmed the coal phasing out
France phasing out coal by 2021 )
commitments.




Countries Phase out policy Reference
. Coal committee recommended phasing out coal by
phasing out coal by 2038 ) ) ) )
Germany ) ) 2038 with option to bring ti forward by 2035.
option to achieve by 2035 ) ) o
The government is under preparation of legislation.
The first Baltic countries to announce the phasing
Greece phasing out coal by 2028 out coal. It participates in the Coal Regions in
Transition Platform
The first east european countries to phase out
Hungary phasing out coal by 2030 coal. Participated in the Coal Regions in
Transition Platform
. The first divest country. Participated in the
Irel Jit 1 202
reland phasing out coal by 2023 Powering Past Coal Alliance
Ttaly phasing out coal by 2025 No legislation yet, implemented through executive

order

The Netherlands

phasing out coal by 2029

The legislation was passed in the lower parliament.
Two of five coal power plants recently started
operation in 2015 and 2016

Aging coal power plants are at risk to comply

Pol No phasi t coal poli i . .
oland © Phasiig out coal POICY | gy air pollution regulations
2016.11 Minister of Environment announced the
Portugal phasing out coal by 2030 policy. It adopted the 2050 carbon neutral policy
in 2017. 19.
. . . Agi 1 lant: t rist t I
Romania No phasing out coal policy gmg coa. power. plants arf.: 4 TSt fo- comply
with EU air pollution regulation
Slovakia Phasing out coal by 2023 Participated in Coal Regions in Transition Platform
. . . 6 new coal power plants started operation in
Slovenia No phasing out coal policy 2016, their lifespan is up to 2054
Spain Phasing out coal wunder | New administration hinted phasing out coal by

discussion

2025 in 2018
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Countries Phase out policy Reference
Sweden Phasing out coal by 2022 ;ll“lhe2 0lzazst coal power plant is due closing down
Turkey No phasing out coal policy | New capacity amount to 30 GW by 2023
The first country that announced phasing out
UK Phasing out coal by 2025 coal in 2013

The share of coal dramatically dropped from
40% in 2012 to 9% in 2016

» EU Key countries” Coal Phase-out policies and legislations

O UK
- The coal industry has been weakened since 1980s when the Thatcher administration

tried to crush the coal related labor union. (It is different from the Korea's situation

where the coal industry is still booming and strong)

[Figure 4-3] 1970 ~ 2010 UK coal imports, production, and employment
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- The Emission Performance Standard and the Carbon Price Floor in 2013 Electricity

Market Reform are considered to contribute to the drastic drop of coal use.

[Figure 4-8] CPF plan upto 2020
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[Figure 4-1] 1970 ~ 2016 UK electricity generation by sources and major events
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- [Energy Legislation] UK Electricity Act 1989 introduced the legal basis for UK's
electricity reform. The act unbundled generation, transmission and distribution and
established the independent regulatory agency which authorizes permits. Utility
Act of 2000 incorporated Gas Act and Electricity Act and established a new
regulatory agency, GEMA, Ofgem and strengthened customer protection service.
After numerous amendments, Energy Act launched various critical energy policies
such as feed-in-tariff for renewable energy, CCS, and Energy Market Reform.

- [GHG reduction target] Climate Change Act of 2008 is the world first comprehensive
legislation to address climate change with a particular reduction target. It includes
2050 target of 80% reduction and of greenhouse gas, supported by S-year emission
celings and 15-year carbon budget. It established a comprehensive responsible
agency (Department of Energy and Climate Change) and independent regulatory
agency (Commission on Climate Change) to ensure the stable implementation of the

legislation.

[Phasing out Coal] In November 2015, the UK announced to phase out coal by
2025 and in November 2016 announced the policy report, followed by more than
6,000 public comments. UK is currently considering the optimal policy tools to
achieve the coal phasing out. In the report that answering the public comments
in January 2018, the UK government explained that it would adopt the carbon
intensity target rather than requiring certain technology such as CCS and would
consider the life cycle of carbon footprint of biomass plants, and would operate

capacity market to ensure the reliability.



O Germany

- [Coal usage] For the past 20 years, Germany invested in renewable energy
expansion. But after Germany declared phasing out nuclear in 2011 and the share
of coal has increased. As of 2018, the renewable energy accounts for 35.2%,
followed by coal 34.3%, natural gas 12.8% and nuclear 11.7%.

- [Electricity market] German electricity market was opened up in 1998 and the
transmission unbundling was required by 2011 legislation. Currently, four
transmission companies are operating and more than 900 distribution companies
are in the market although most of them are subsidiary companies of four major
transmission system operators.

- [Energy related legislations] In 2007, Integrated Energy and Climate Programme
was adopted to include the three major policy target in energy sector. First,
reduction of GHG by 40% by 2020 from the 1990 baseline, second, the 20%
improvement of energy efficiency, third, expansion of renewable energy by 30%.
To achieve these goals, 14 legislations were either introduced or amended in 2008.

- Energy Package of 2011 reflected the change of German position to phase out
nuclear and to legislate the energy transition 2010. It includes six legislations to
be amended or newly adopted including Nuclear Act, Network Expansion Act, and
the Renewable Act. In this process, Germany adopted a monitoring and assessing
energy transition process including 3-year progress report to follow the
implementation of energy transition.

- [GHG emissions] After 2014 monitoring, the annual report announced that the
German GHG reduction has been stagnated and with this trend it would not meet

the 40% reduction from the 1990 baseline by 2020. Accordingly, the German
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government announced that further stronger reduction policies should be adopted which
includes the further reduction of 22 million ton of reduction in the electricity sector.
- The government initially planned to adopt a climate levy, but it was strongly
opposed by labor, coal industry, and utilities. Instead it was agreed to close down
5 ignite coal power plans among 38 existing ignite power plants. It was clear that
the industry preferred the early closure of the power plants with some
compensation package rather than losing competition and gradually dying at the
market. With this observation, the government started to implement to phase out

coal instead of some price mechanism to reduce coal.

[Phasing out coal] In June 2018, so called ‘Coal Committee’ was launched to
decide the timeline of coal phasing out and prepare the social and economic
change due to the phasing out coals. The Committee announced its final report
in January 2019, which included among other things, D closing down all coal
fired power plants by 2038 and exploring the way to bring it forward by 2035,
@ setting forth compensation principles for early closedown (@) providing a fund
to support end users for their increased electricity rates. Germany has plan to finish
legislation by the end of 2019.
O The Netherlands
- [Coal share] In the Netherlands, there are five coal fired plants, three of them
(3.5GW) are relatively new, starting operation in 2015. In 2015, the GHG
emissions from coal takes up about 16% of the national total emissions.
- [GHG reduction target] The Netherlands has been very inactive in setting its
national GHG reduction goals. Although the government has entertained the idea

of having an ambitious goal, it was never adopted. In fact, the Netherlands has



no particular national GHG reduction target except its EU ETS targets, which
ranges from 14~17% reduction from 1990 level by 2020.

[Urgenda climate litigation] The Dutch NGO started to climate litigation against
the government based on the ground that the government failed to exercise the
duty of care for Dutch citizens to protect against the climate harm, which in turn
violates the right of life and the right of privacy under the European Court of
Human Right by not adequately adopting the GHG emissions reduction goal.
Particularly, the Dutch current emission reduction target was lower than the
climate science recommends. The Dutch NGO won the case against the
government at the first level court in 2015 and at the second level court in 2018
again.

[Adoption of Phasing out Coal] In 2017, the Dutch government announced the
mid term and long term GHG reduction goal and introduced the draft bill on
climate change in the following year. In the legislation, the government announced
that two aging coal power plants will go offline in 2024 and newer coal power
plants will change to biomass plants by 2030.

[After adopting coal phase out] In the legislation that adopted the coal phasing
out policy, it prescribed the five year preparation period before complete phasing
out coal. But the government had no enough time when it lost again the litigation
in the appellate court in 2018. The government had to reduce GHG by at least 25%
by 2020. The government immediately engaged in the negotiation with the aging
coal power plant which was supposed to end operation in 2024 to bring forward

the end date in 2019.
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» Implications on the Korean electricity sector to address climate change

O The goal of this study is to find the effectiveness of the EU-style phasing out coal
scenario under the Korea's operation system of electricity market through modelling

- Korea's electricity market functions based on the marginal costs calculated by
the Cost Assessment Committee under the Korean Electricity Exchange. Power
plants with the lowest cost will have the first dispatch order accordingly
(cost-based pool, CBP).

- The study team has a modelling of the Korea's electricity market based on
the mathematical function that optimizes the least cost dispatch associated with
calculation of cost and limitation condition both technical and physical traits
of power plants.

- With the modelling, it is possible to execute the realistic market functioning
and to analyze the change in the cost of KEPCO's buying electricity, the
electricity generation volume change of each power plant, the change in
greenhouse gas of electricity consumed. To test the reliability, the comparison
between the real history of market function in 2017 and the modeling result

are illustrated as below.



[Table 5-1] the comparison between the real market function &

the modeling result in 2017

average annual electricity mix [%] KEPCO's
wholesale electricity electricity
price(SMP) nuclear coal LNG purchase cost
[won/kWh] [KRW trillion]
modelling
814 26.4% 43.9% 22.9% 44.4
result
history result 814 26.8% 43.6% 22.8% 44.7

- Modelling to test whether Korea could achieve its 2030 GHG emission reduction

target in power sector

2030 additional reduction target in power sector : 192.7 million tons
control group : the 8th basic plan of electricity supply and demand (BPE)
(Business as Usual scenario electricity mix is nuclear 23.9%, coal 40.5%, LNG
14.5%, renewable 20%, others 1.1%)

control group-trecent policy changes : the 8th BPE + shut down of aging coal fired
power plan during March~June + test operation of coal ceiling associated with the
fine particle forecast and warning+energy tax reform in July 2018 + the environmental
costs that were mentioned in the 8th BPE but yet to be implemented

Scenario A (equivalent to EU carbon pricing policy) : fixing LNG cost at 2017
level and increasing coal cost gradually to the level where the 2030 target
would be met

Scenario B (equivalent to EU phasing out coal policy): phasing out the coal power

plants from the age order to find the level where the 2030 target would be met
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* Scenario C (combination of A and B): phasing out coal power plants older than

30 years old + raising the cost of coal
- The study executed the quantitative modeling analysis to test effectiveness of EU
equivalent phasing out coal policies that would meet Korea's 2030 target.

Counter-intuitively, the carbon pricing policy alone could not deliver the result

because of the Korea's unique feature of the electricity market. The EU equivalent

phasing out coal policy should be implemented to meet the 2030 target.

* The control group with the 8th BPE would not meet the 2030 target, yet it
would over-emit the greenhouse gas by 26% resulting in the emission of 242.9
millions tons instead of the target emission of 192.7 million tons.

* The control group plus the recent policy changes incorporated the environmental

regulations would still over emit the target significantly, emiting 221.5 million

tons.
[Table 5-2] Scenario modeling results
scenario A scenario B scenario C
(carbon pricing) (phase out older plants) (A+B)
Phasing out coal power Phasing out coal
The level of policy | . plants 26 years old or older power plants older
) ) increase of cost of
intervention to meet *If 25 years old or older, than 30 years old +
coal 29.9[won/kWh] . .
the 2030 target over achievement of the goal increase of cost of
(emitting 191.5 million tons) coal 27.5[won/kWh]

* Scenario A indicated that to meet the 2030 target by only carbon pricing

mechanism, the cost of coal should be risen upto 30won/kWh. Considering the



changing the ETS allocation to 100% auctioning has the impact of the increase
of 10won/kWh, this would be too dramatic increase. The troubling challenge
is when the world LNG price would increase. If LNG price is increasing, the
increase of cost of coal alone would not do the job. Therefore, there is high

uncertainty in this policy option.
[Figure 5-1] The annual change of fuel cost of coal and LNG of Korea
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* Scenario B shows the result from adopting the EU like phasing out coal policy
in Korea. If Korea phases out coal power plants older than 26 years old, it
would certainly meet the 2030 GHG reduction target. The problem in this case
is that there is no legal base to phase out 26 years old coal power plants. In
industry, it is customary to treat the 30 years old coal power plants as aging
plants. If Korea opts to adopt the coal phasing out policy, it better has to have

a clear legal basis.
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* Scenario C combines the carbon pricing and phasing out coals. In this case,
Korea could achieve its 2030 target by phasing out 30 years old and older coal
power plants plus raising the cost of coal by 27.5 won/kWh. This price leap
also seems too high under the Korean situation.

O Implication and Policy Suggestions

- In Korea, the coal share has been increasing and the greenhouse gas emission due
to the growing coal has been also increasing despite the Paris Agreement and the
recommendation by the IPCC Special Report.

- The Korean government initiated the voluntary withdrawal from bidding to address
the fine particle air pollution problem. However, this cannot be the ultimate
solution for coal reduction because this is voluntary in nature and temporary in
timeline and there is no obligatory legal ground under the law to stop operating
coal power plants.

- When drafting the long-term electricity demand and supply plan, the generation
companies could voluntarily submit their intention to stop business, but this is also
not the ultimate solution for coal phase out in Korea because it is voluntary based,
not something that the government can force to do.

- From the analysis of this study, there are three policy suggestions for Korea's coal

possible phase out.

(D Clear policy goal to reduce greenhouse gas reduction
UK and Germany have been actively engaging to reduce GHG for the past 20 years.
The Netherlands found it is critical to reduce the greenhouse gas in a short period of time

to comply with the court's decision. Therefore, it is plausible to argue that the government



was very eager to reduce the greenhouse gas as soon as possible which ultimately motivated

the coal phase out policy.

@ Price mechanism is not enough to cease coal

UK, Germany and the Netherlands all adopted the EU ETS, which is the most famous carbon
pricing mechanism to reduce greenhouse gas emissions. However, the ETS was not strong and
complete enough to guarantee the end of coal. To completely end the coal and thereby reducing
GHG efficiently, it is necessary to have some sort of quantity control mechanism such as
phasing out coal. With the quantity control policy, it is much more clear that the country can

guarantee the coal down and also emission down in the short period of time.

(3 Price mechanism still matters

Although the quantity control mechanism is a clear polity option for coal reduction, the
carbon pricing mechanism is still very important to lead the society to a decarbonized
future. The fact that UK is still updating its carbon pricing policies and that the German
Coal Committee recommended the EU-ETS reform in addition to the phasing out coal are

very important.

IMI. Expected Impacts

» Academia

O With the EU policy analysis, it is expected to provide a solid background and context

of the EU's phasing out coal policy and to provide the policy suggestion for Korea.
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O It is expected to provide the preliminary study for policy choice options for Korea.

» Government

O By introducing EU energy and climate change policy, it is expected to provide the
government policy options that suits Korea's circumstances to address climate

change in the energy sector.

» Industry

O To understand the regulatory background and regulatory framework for coal power
plants that are currently struggling in EU is a valuable work to educate the relevant
industry and stake-holders.

O This study can be used to brainstorming the new role of fossile fuel industry and

their exit out strategy.

» Keywords : Phasing out coal, Paris Agreement, Greenhouse gas reduction in
electricity, Phasing out coal scenario, energy transition
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29) Id.
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100 74.0
80 47
60
217
40 82
c 39.4 - _'
E 0 15.7
. ‘-82 = |
-40 -335
-35.1
-60 -41.7
-80
-100
Renewables Coal Gas Nuclear Net imports Overall

mHydro Solar mWind mBiomass mlignite mHard coal

EUROSTAT data to 2016; own calculations for 2017 and 2018

Z£4: Agora & Sandbag, Report 2019, p.9.

4 3o &
o} 2010WF5E 2018E7kA] Algt A2 201213 7k2
Aasrt AQkaE AEEE FUS AT &

AFe FES F745 e (T3P0 A1)

=

38) Ibid., Figure 1-1, p. 9.
39) Ibid, Figure 1-2, p. 9.
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[O233-3] 2010-2018 EU HH Tz MLt

EU28 electricity generation Figure 1-2
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40) Ibid., Figure 1-2, p. 9.
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Ibid., p. 12.

42) The European Commission, Long Term Strategy, Figure 2-1, 2018.

43) Agora Energiewende & Sandbag, op. cit., Figure 2-1, p. 11,
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[71213-5] 2005-2018 EU ETS 20f 247IA HiZE SUE

Figure 5-2

EU-ETS Emissions, annual change
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44) Ibid, Figure 52, p. 28.

45) Ibid, p. 27.

46) Ibid, p. 27.
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47) Ibid, p. 28.
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48) Ibid., Figure 4-1, p. 21.
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51) Ibid., p. 23.
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EU-28 Lignite electricity generation Figure 4-4
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EUROSTAT data to 2016; own calculations for 2017 and 2018; phase out details from Beyond Coal 2019

Z2]: Agora & Sandbag Report 2019, p. 23, Figure 4-4

52) Ibid, Figure 4-3, p. 22.
53) Ibid,, p. 23.
54) Ibid, p. 23.
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[11213-10] 2010-2018 EU XjASO||L{X| WX H|S

EU-28 renewables share (as percentage of gross electricity production) Figure 3-1
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EUROSTAT data to 2016; own calculations for 2017 and 2078

Z74: Agora & Sandbag Report 2019, p. 13, Figure 3-1.

55) HEAL Briefing: Lignite coal - health effects and recommendations from the heath sector, Health and Environme
ntal Alliance, 2018, available at https://www.env-health.org/wp-content/uploads/2018/12/HEAL-Lignite-Briefing-en
web.pdf (3F A% 2019.11.21.)

56) Alves Dias, P. et al., EU coal regions: opportunities and challenges ahead, EU Commissions Joint Research
Centre, 2018, available at https://ec.europa.eu/jrc/en/news/eu-coal-regions-opportunities-and-challenges-ahead (%
A< 2019.11.21)

57) European Commission, Coal Regions in Transition, 2019, available at:
https://ec.europa.eu/energy/en/topics/oil-gas-and-coal/coal-regions-in-transition. (#& <4 2019.11.21.)
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58) Agora Energiewende & Sandbag, op. cit., p. 13.

59) Ibid., p. 13, Figure 3-1.

60) Kristina Thoring, “Strong solar growth in Europe as demand grows over 60% in 2018, Sola Power Europe,
(Oct. 31, 2018),

available at http://www.solarpowereurope.org/strong-solar-growth-in-europe-as-demand-grows-over-60-in-2018/.

61) Martin Schachinger, “EU sopt market module prices by technology”, PV Magaznie, (Aug. 15, 2019) available
at https://www.pv-magazine.com/features/investors/module-price-index/ FF A4 2019.11.21)

62) Agora Energiewende & Sandbag, op. cit., p. 15.
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20181 AAollf 2] ghefell A vl 891 F shks H7] 7FA(electricity price)©]
. 7] 7HAL 20179 tiH] 20189 Mg A At 7] AL 15%, 7HAE 30%,
AvfEE - (carbon permit)S 170% &5XTH66) AEk W 7FARPH 4 0] AgH] 9 B4
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63) Agora Energiewende & Sandbag, op. cit., p. 16.
64) ATFL, “AH<QA 42T B - i 40C---79 7154 ZFAH HAP” ATHRA (2019.6.24.), available at
https://www.yna.co.kr/view/AKR20190624036700009

65) Sola Power Europe, “Strong solar growth in Europe as demand grows over 60% in 2018 (Oct. 31, 2018),
available at http://www.solarpowereurope.org/strong-solar-growth-in-europe-as-demand-grows-over-60-in-2018/.

66) Agora Energiewende & Sandbag, op. cit., p. 31.
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Coal and gas plant running costs (year-ahead price) vs German renewables auctions

Figure 6-2
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Bloomberg 2017/18, Bundesnetzagentur 2017/18; Sandbag calculations

Z£4: Agora & Sandbag Report 2019, p. 32, Figure 6-2

2018 SdoflA T3t i 719 AujrtAo] Aeta} 7pA v ] e-Ju]- g R
o 7] sk 20184 109 AEa} 7EARPE O] T7]- 8- H|-8-0] MWhE 502 ©]AF
o|Fdd whH = ejFy 7] HujrtA-S MWhY 4752 ATk ([1-3-11167).

EU 39-50] ZH]shs AUz Alel] t2wl gro 2t gopga Fag Felo

T a—
2 Qo] TAFS A 52 oFelrh 2018 11¥ 391 ¥ 2] (European

Commission)> -+ A& Be4aotol7] ¢t 714K (Long Term Strategy)S 35}
sk

67) Ibid., Figure 6-2. p. 32.
68) EU Commission, Long Term Strategy, https://ec.europa.eu/clima/policies/strategies/2050_en (|5 A< 2019.11.21.)
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[123-12] EU Long Term Strategy 2050 EtAXN|2 A|LIZ| 2

Figure 5. GHG ermisslons trajectory I a 1.5 °C scenarlo
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Z4: European Commission, 2018
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IPCCY] 1.5% ZE 948 95t EHRIA ] ﬂ‘ﬂﬂ}%& w2 Zo|ct.70)
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69) Eurpean Commission, Long Term Strategy brochure, p. 19,
available at https:/ec.europa.ew/clima/sites/clima/files/long_term_strategy brochure_en.pdf (#% A< 2019.11.21.)
70) Europena Commission, “The Commission calls for a climate neutral Europe by 20507, Press Release (Nov. 28,
2018) available at https://europa.ewrapid/press-release_IP-18-6543 enhtm (& < 2019.11.21)
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2030 projection of renewable electricity share in European Commission’s Long Term Strategy Figure 3-8
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EUROSTAT data to 2016; own calculations for 2017 and 2018; 2030 projection from “Long Term Strategy”, European Commission 2018, dashed
lines show projection

ZE2]: Agora & Sandbag Report 2019, p. 20, Figure 3-8

o] Z71MeF BAo] 2 20509 HAAZ AUe g 245H7] 215l 203097
FFZANA 24 F ABAUA] HlF-E 32%7HA] S22 oA 8&S 32.5% 714 &
A T2 ok Y39 Altoll whEW 203037k HFuA] 4H] F A8
vz HIF 32%+= 20309712 A A 5 AR HIFE ST%=E &
ofugtt}, o] uf$ opdF Z;olrt, 20184 A A] M HFo] 32%<] A
= WO of 12 Qtofl @A 0] AR WY HFE A9 F Hj7tA|
Sejof 32 & gtk ([1™3-13])). S 9193] 9 A3kl wet EU 3l9=5-2 2030

st 9 oy BEEEALS 5] 20199 WA HE ZUHAIES AEE o 2050
SAaAR Z3e} 2030 Aol A] 57% HEE FFofokettt. 20189 T AlEH =7t

A% ool G2w e 5] A4 AR BEES SHstATkD)
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71) Agora Energiewende & Sandbag, op. cit., Figure 3-8, p. 20.
72) 22| A7) st A 2FL ke AolEolA Skl & 9k
https://ec.europa.ew/energy/en/topics/energy-strategy-and-energy-union/governance-energy-union/national-energy-climate-plans
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(1) Clean Energy for all Europeans

[0

[e]

BUE 24714 Eolehe miedd ole 919 shdar|ue] AN Ae,
Lol shadlz AR o2 919) 20164 o 7|58t o) Hok et 1A
= Al - st et 20183 201932 1 FellAE WAl Ego] 7 EEgd
3t 20169 119 5-HS1Y3]7} “Clean Energy for all Europeans (2= -FHQES 913
27 odAyets o159 A H71AE At ol FHOIAL|(EU Council)2} €19]
(European Parliament)oll A 2|24 &@4to] 2018 T3} 2019 AFH7] o= g
A @A 715HSt oflu 7] A F 97lo] HEo] AFFE U o] MZ EU
AHES Hrgsto] 2 78 Sld=2 B Ui 128 Wofl upsstejof gt offe]
Me 2 BaAe] gt Bt 2 oAl ZHA] FAlo ol =olstaAt jt.

@ AR B A
The revised Renewable Energy Directive (EU) 2018/2001

EUE AU Steje] 228 e ile Holv] Sla) 203097k ) U] g
o 3% APIIAZ FFePIE WA 742 G REE AP ol 7]
2016¥ WEF AN BES A 20T A Hofo] MFOT BASHA Ao

U217t ok 57%S AAFoksks ot Hapoldt.

FFN

e

73) 2018 o]% MEA AFHAY 71E0 HES NHR 9719 7159} oA B ME
e Energy Performance of Buildings Directive 2018/844
e The revised Renewable Energy Directive (EU) 2018/2001
e The revised Energy Efficiency Directive (EU) 2018/2002
e Governance of the energy union and climate action (EU) Regulation 2018/1999
® Regulation on risk-preparedness in the electricity sector (EU) 2019/941
® Regulation establishing a European Union Agency for the Cooperation of Energy Regulators (EU) 2019/942
® Regulation on the internal market for electricity (EU) 2019/943"
e Directive on common rules for the internal market for electricity (EU) 2019/944
7t HEC] YE-2 European Commission, Clean energy for all Europeans &H©]Z] Zil,
available at https:/ec.europa.cu/energy/en/topics/energy-strategy-and-energy-union/clean-energy-all-europeans

et 2

rlo
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The revised Energy Efficiency Directive (EU) 2018/2002

EUE 201641 3E3IE 2030 olU2| 88 Sx5% AeFote] Ad7dstSitt. 203087k EU
+ YA ZE&E 20079 thH] 32.5% 7iAIStolof jick. 7 oz as 23] B
A7F o Z] Aok o] % energy saving obligation)S HA|SEAL Q1= Article 7°]th. FA1%Q1
vz doF 5 E11 EU 3Y=59 25 G 27 o7k HoF o F = 202097 H
AT 0.8%0°Itt. o] <Fo] EUS| ofplzt ovx|a& ZRE GAJshet] 5ot HlEe
UARET FF 2R S A IS 4 dvhe 7hsAS A4 o AR oFH

x| def 29| ol BuQ| 715 RisE tlg oliA] defe] oxE dE & 3ot

o,

<>¢

_4

r
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|

I

QoA At AR HE AF oflv] 88 I8 T2 A5l 49T ==
of|/3E T} Agora & Sandbag Report 20190 T=2H F Hixo] jdgoz
o AAHE 20307H4] 19901 the] 2A7EA 40% #5 FHE Hi o

e 2] @lo] 45%7HA] ot 4 QI

4@ °dA Aek= At AHEE Al2H] op
Governance of the energy union and climate action (EU) Regulation 2018/1999

EU9 Mz o|A] i7]7] steflA EU 2le=52 MR oFE Foigit e
BU S19122 o7 ge] 20 ang F3sHs 108 9912 “Frlo] 475 A
(National Energy and Climate Plans, NECPs)2 1t#5to] A|&dfof Sttt NECPs= EUZ}
F T H715d=H2050 Long Term Strategy)¥t A eot=S AAs]orstH, 31 WA
NECPs<= 20219561 2030137k4] 9] o 2] 7|51} A glS Hotof qttt. sld=o] A&
292 20189 ollM 20199 2714 FH ALl AlEsH, el 74 2=

74) Agora Energiewende & Sandbag, op. cit., p. 37.
75) Ibid., p. 37.
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EU9 22 23] § S8t tis EU AYAE S7Fske Aelvz| o] Als aA
£ gistz] Aol b fAstal, APPSR AEA AA #AIE A RnkE Hol
oh. AEAY A9 izt @ Mz AgA A, @ 71E A - A,
@ 2|23 tiH|(risk preparedness) 733}, @ A 7FA7]¥HAgency for the Cooperation
of Energy Regulators, ACER)] &gt 7Falet= Y] 7k @42 A,

es]

>J

® Regulation on risk-preparedness in the electricity sector (EU) 2019/941

® Regulation establishing a European Union Agency for the Cooperation of Energy

Regulators (EU) 2019/942
® Regulation on the internal market for electricity (EU) 2019/943
¢ Directive on common rules for the internal market for electricity (EU) 2019/944

E35| &4ty Beiste] Qa3 HE-2 “Regulation on the internal market for electricity
(EU) 2019/943”2A], 20184 129 18 =& o2 gto] Ax}t A2 WA= 20204 19

_,_E1 7|& WHAE 2025 7EHE S5 Q F(capacity payments)= B2 4= Qo S92
o O SRIAAE SAlkn AR st 2 B4S FE 9%9 3 nzgo
i/ﬂ A7) AJARRE A o] 7]Rlste] @53 AEohe Zo] ofyet W40 Wb
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8%, 52 471830 dato] WAekE Aadon Wee] LS dlalel A
oA 1 dd 4o A 11 AA e "l 852 AFshe Aolt0 §Faw At w4
A 2 deltdorE 20199 Aol Aoks B2 Faw Akl disiie HA
(grandfathering)ol= TFA 0.2 @AF IA oA Aebd

AR W A F S ek
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Hir
rlo
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1o,
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(6) ¥lgY FH oyMEE

FHERE et B o]ejol: Ertast AR|R ] o] s A9 oy
2]74gH(Coal Regions in Transition), EU A& {18+ A4 o Z|(Clean Energy for EU

Islands), olUAHE BUEE Fe}t 5o FH oYM EE AlFshaltt

L. EUQ| 38 BEFA Y Meruac] g

o

B2 &Rl T ar

Y2 Mt she 352 FHoR 7] gl it #A1E 2
AA gt BU9 8 S3AE SN 2% Ale 7holeatele Al e s 44
Sto] s]=rofl -85kl Jlot. EUx Hi71 @y BHste] <=7 e 94wl At
(Ceiling) 7+, ‘2 F=2 9 STl tieh A 118" R ‘2 edd] wiexd=
“

=2
At AP SLR AC] E5 vhderlal, HehrlEe] BHoR Q5| o tir|edE

76) EU AZHA1A] capacity payment, capacity marketol] TSt ZHAISH =2l EURACTIVE, Capacity Markets for
Electricity - Special Report, 2018 %2, available at
https:/www.euractiv.com/section/electricity/special_report/capacity-markets-for-electricity/ (2% %<9 2019.11.21.)

77) S8l doihe ATEd Bxa9 =0 BEoA 71 =& oA,

78) EUCIA= 7] @ oz mid 431 o o] 4e] feiQlEo] 27IAMgskaL gla, i 1,000 oldo] Apgst=
FAo] gt Sk 257, 203082 FHshs 4 t71L9 B9 Al 21320169 7178 E NEC A
Aol digt 7R IA, TAIASE AT, 195, 83FH. 2017. https:/seoulsolution kr/en/file/4173. (2% H&Y
2019.11.21.)
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Aol tigt Alo] o] SUEHA A7 WA 23S0l WHEo] firk. e ARt
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(1) d71edE wWiE A 5%

SUE 199298 EURO 7152 A4sto] s 0 G (QASEA, A2}
% Gk, PV A A0, 19960 FF 2 e 9 Aoll B9 A9
SSUECHRIA 28] e 199 FE Ascl, M2l e )

o FAL o]T 20019807 20084181 *74 W= At

3 =40k, Hla B oHAselkE, QL T =2 Y 37
2= Aoz AFH =47 11 313H=E(Substances and preparations which have been
proved to possess carcinogenic or mutagenic properties or properties which may affect

reproduction via the air) 5 1352 AoFITt82)

20019 E4 ti71 29 249 27} wiEsF AlehAo] et 23 (Directive 2001/81/EC

on national emissions ceilings for certain atmospheric pollutants)$3)-= |22 7] F=2

79) Council Directive 96/61/EC of 24 September 1996 concerning integrated pollution prevention and control,
available at https://eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX%3A31996L0061 (X% H&Y 2019.11.21.)

80) Directive 2001/81/EC of the European Parliament and of the Council of 23 October 2001 on national emission
ceilings for certain atmospheric pollutants, available at https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1
565589886696&uri=CELEX:32001L0081

81) Directive 2008/1/EC of the European Parliament and of the Council of 15 January 2008 concerning integrated
pollution prevention and control (Codified version) (Text with EEA relevance), available at
https://eur-lex.europa.ew/legal-content/EN/TXT/?uri=CELEX%3A32008L0001

82) Directive 2001/81/EC of the European Parliament and of the Council of 23 October 2001 on national emission
ceilings for certain atmospheric pollutants, available at https://eur-lex.europa.ew/legal-content/EN/TXT/?qid=1565583
508934 &uri=CELEX:32001L0081

83) o] AL L= tr|LFEd WEFS Ateto] 4 Awte ti71d ASE FAstuA} uriE EUS
WA koA 20108717 ol 5HE, ANSHE, ALASISHIE, Amiofe] & AEE Ao 9]
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off tiet Aetd= AEsks HA 2717 St 2 A2 22 20168 7R E o] 20|

50| frH] d71ed=4 wiE Aol et AR 1996/61/ECOllA Aot tid <

AA HlEA7E 21791 2001/80/ECSH 2.2 7HAE| 0] WiZEAI AL th23t 20| (D) Energy

industries, (2) Production and processing of metals, 3 Mineral industry, @ Chemical
al

7 spet

industry, (5 Waste management 2 @ Other activities 5 2% F-75}] G145

20049 29, 5 HBY3](Buropean Commission)2} -8 2H3 % (European Environment
Agency, EEA)2 8 2 9= 2i&5-5 7|7 (European Pollutant Emission Register, EPER)85)
£ EHsto], §8 A9 21 t7]of LEEE-E WESh= 4bdoll ek LRt AHE
AUEANA TS 4= == 619t EPER= 13 AlTlE0] ofxuere] 7oA viEst

= SRIoHHA] ofg] 2|H 9] At vlwe 4= Q= < dHeE A 4= Al

Qe Fah Bt a2 glolo] Gl of 1R9] thitz 41} AJ4e] o
]

20084 ]3] FJ3le] th7]d 27 (Directive 2008/50/EC)Sll A= <17k} A7}t
7 kS ool floide QEEEo] WiEsde 9 eR Ads}
A GALE] ZFhollA 74 B Rl vilET Ha

Qftha Zxstct tebd] §eie o7 S@BAe] wiEe sefok sk, A

oo wE

t} 20104 o]$o= mjd =TS AT} Directive 2001/81/EC on national emissions ceilings for certain
atmospheric pollutants.

84) Directive 2001/80/EC of the European Parliament and of the Council of 23 October 2001 on the limitation of
emissions of certain pollutants into the air from large combustion plants, available at
https://eur-lex.europa.ew/legal-content/EN/TXT/?uri=uriserv:0J.L_.2001.309.01.0001.01.ENG

85) 54 419 @49 olF, 93 WE, 4 i YT AN, W2, 54 B} EE 54 D] o
A odT B o5 W HiE 5L 1S ste] A ARel e 4 9low], 1 g4l 50 /HAle] o B
& TN, BE 392} kgl AUe 7199 Bolqg mgelgtt. 39 oF Wi AnHes
EFH eIk EPERS] AolE THIsHAIS) BEASIA FAHth. EEAL 53 A9I98l9t 15 Felate]
a9, 1= 9o] 3 G7helol EPER] thEt Hlole] 57 LEAAS B Fov] o] EY] A B A
B =2 7129k

86) https://www.eea.europa.eu/media/newsreleases/eper_launch-en
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SREY Aol tie 71Ee Fol sk WEs e gtk

27
]_
A" frE2 19909578 di7|87 e s AAe A&sid FAgezA t7ig
S @)

40202 el & AR BASKL glck. 10095 E 20134 Aole] vz 4%
TS GAIBLE 00%, TAAIBHE 50%, ZAHA) 20%0] ok HOE FALE| T gk

FHAEE 2lg=2 di7]d FAe el digt frHAtelAe] 213 (The Council
Directive on ambient air quality and cleaner air for Europe, 2008/50/EC)¥} T 7] & o] tigt
FHAGo|ALS] 7]E 2 (Air Quality Framework Directive, 1996/62/EC)°ﬂ O|ATH v ¥

A F452]3(2004/107/EC)°ll whet ti7]eg o tigt At=E FFst=s 2A 482
atEskgl). o5 B A Bal 9 A REAE %Xé Foam i 7250
L= 2 WA LS 2 Spgleh S5 A7|EEA 0l tiet 2A 78S nhste]
SP=Ee] BF A7|EmA] o] kdoly] 9fet Ao R FY = 2 gdS tol
+ 9 BE olPRAES Uy oz FIlsoretes SFAIT

87) Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient air quality
and cleaner air for Europe, available at https:/eur-lex.europa.eu/eli/dir/2008/50/0j. (1% <4 2019.11.21.)
88) DIRECTIVE 2010/75/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 2010, Article 3 Definitions.
89) DIRECTIVE 2010/75/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 2010, Article 30

Emission limit values.

90) ANUAFA ALY, “IEA HUA ‘o z]Q} th7] 2 H(Energy and Air Pollution) 58 W83 AAFE”. FAA
NUAAI JAAFOIE,, A16-27F. 2016. 65 AA-&E ZAASH W& “EEA, European Union Emissions
Inventory Report 1990-2013 under the UNECE Convention on Long-Range Transboundary Air Pollution, Technical
Report number 8/2015, EEA, 2015.” 2z
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A7 30 H7 oAl 9 AE s BelE ] 220t Hole s
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(1) §19] 71 Tigt -SRATOINE] 712 ADIRECTIVE 1996/62/EC)P)

= Ao FA2 FEA 9 @7 Aol tie el Y= WAtk HaA7)Y

el BEA O 2RE Gs] Pelo] BE Aol gt 712 91 Hejsie
&

1o

AA5 JRE 3 AT D A8 4 Y= By,

o
i)
-
12
o
39
=
=)
)
>
o)
B
o,
=2
rlr
e
oo
1o
ofN
fo
e
_O|L
4o
)
o,
r
e
oZ
R
o
iu)

- 1999/30/EC: SO2, NO2, NOx, PM, &
- 2000/69/EC: A CO
- 2002/3/EC: Q&

- 2004/107/EC: TheHaF=Esl=4(PAHs: Polycyclic Aromatic Hydrocarbon), 522
(As, Cd, Ni, H)

91) Council Directive 96/62/EC of 27 September 1996 on ambient air quality assessment and management, Official
Journal L 296, 1996, pp. 55-63
92) §/98. “wd drIREEE $47] BT AEAT. d=EHR AT 2012 3%
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FEA Toll EAE edEde] A9, fdele AR A it fdel Ale
AlEsfor itk AZ] AR Al FEEA Mol FAIE a9le Aesfiof et AR 2
ZE JAIgke] AAEH Aozl 8% w7gell w2t old= G Aol 2A 7] FE
= H7lefof itk Algx= ARG =2 NG A8 = e diFe AT

AzE= ARo} BuAo] A% B Aol

2 AP F5 Wable] Bdstn A% Gl et AR A% 0R FeHAN
22 4BL sPlels $5A0) ool A Sofe Lol i BAIZ, 20074 122

2004/107/EC AL Aol Yeiz] AL H7] 3 S5k Ane A0e uheis sl
@ 7ol B8 et SRS 712 A(DIRECTIVE 1996/62/EC)°]
OJAZ Y] WA F&2]Z(DIRECTIVE 2004/107/EC)%3)

B 217 1996/62/EC2] H4217 02 A 2004 12¢€0] th7] 5 W4, 7I=E, £2,
A 1 opshFES RSk A (polycyclic aromatic hydrocarbons, PAHs)~°ﬂ st 8= AA

2 mheisirko 2 A4S 20124 129 3195 H Fave] S22 Aol BE 0@
20 i ] 3 55 ARA@ADE B91] A SEE A PR S
o2 Rust s, By % S0 g BEES Hoto] THsT & Zeeor g
ohn 9AsT. SRolske S9aE0 20079 294 B ARS F4sied] B
& WE 14 2 DI 52 AWES 949E Buksrk QLS ol

93) Ibid., p. 55-63

94) Directive 2004/107/EC of the European Parliament and of the Council of 15 December 2004 relating to arsenic,
cadmium, mercury, nickel and polycyclic aromatic hydrocarbons in ambient air.

95) ML 6 ngim3, FFEES] A% 5 ngim3, YA S 20 ngm3 % PAHS] A 1 ngmd(AZ:(@)ntold,
benzo[apyrene)7t 235t QFe= 7] F FE Aok

96) Preliminary assessment and implementation of laws, regulations and administrative provisions for 4th daughter
directive (Art.10), [1. Member States shall bring into force the laws, regulations and administrative provisions
necessary to comply with this Directive by 15 February 2007 at the latest. They shall forthwith inform the
Commission thereof. When Member States adopt these measures, they shall contains reference to this Directive
or be accompanied by such a reference on the occasion of their official publication. Member States shall determine
how such reference is to be made., 2. Member States shall communicate to the Commission the texts of the main
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QPEYY Fa WAOIDE 9] /FAE Aol AR §771F0] opfefw of
WA, ATgAEe] s8R olo At gkg Zolet BTk Shnt F7bE BUE

QA dgEelA ozt glo] BA=lolof g BAlakck

@) S29] g1 g9} o] st SRS AZ(DIRECTIVE 2008/50/EC)Y)

G4 9J3)9F 2002 7Y€ 22 ©]A}s] 9] AA(Decision No 1600/2002/EC)l 2] A=l
" Aot A 2HYFZ 2O (The Sixth Community Environment Action
Programme)2 & 2| 3-& Fofl 87 Antol mizet Q1] o 5 & 7]&0l,
4 AA 9] L HEe Hadlote £FOR Fof Yo, L AEAY] F=of et Bi7d

o=, B7F 5 ARt 2ede skl

71 e A=d=iE frlde desty] s fH2 19969 99 279t #7t
1 o] S 9]3] 2% (Council Directive 96/62/EC)’, 1999 49 22 tfj7] & ©
S}k, nitrogen dioxide, oxides of nitrogen(AA4MeHE), AP EA 2 W 5o ofgt gt
ARE AAsH= 93] 2% (council directive 1999/30/EC)’ 59 -34S W=7 A4
o 3 20008 11 16Y0l= ‘7] & HIAl, ditspekaof digh stAR]of w3t fHA
2+9]3] 2% (European parliament and the council directive 2000/69/EC)” & 2002\ 24
129 “ti7] & 9] Hiey HAH FHALG|S] A2 Foto] Festaat she oy
eHd=de FUke okt ti7|de defstal FFAI717] Sfsl ==sistich

E3] 5 Ade|| e @& 7] B2 915 199739 1€ 27 215] 2)H (directive
97/101/BC)°ll whe} 3|¢=i7t MEIAE &4t 2 A9 fi7]|edEd S440] Aret

provisions of national law, which they adopt in the field covered by this Directive.]

97) https://rod.eionet.europa.eu/instruments/606

98) Directive 2004/107/EC of the European Parliament and of the Council of 15 December 2004 relating to arsenic,
cadmium, mercury, nickel and polycyclic aromatic hydrocarbons in ambient air, Art.5(3), Art.7

99) DIRECTIVE 2008/50/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 21 May 2008
on ambient air quality and cleaner air for Europe, Official Journal of the European Union, 2008.

100) Ibid., p. 1
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dolgE 27t SRz oM, e 47 T4, Ferles e 915

SlE=7t A 24l FH 5 Hdot F7Hst] flste] A= o] -l 2l
270 AuE TRaP) 919 7 SO 249718, 9 % A 59 A2E 58T BY
AHoR FUeER gronn PYAEE ol 2AE ofaturt agich 1o
217 A = 3] Y=o] 2T (Article 3, Responsibilities)S th7]2 7}, &7 A|AH
(P, A, ERE 8 AR 591, S0 s 2 Bspe) 24 8 o
Sl 9 fdelete] 8 FOo2 A ste ARES Edtte e 2 7S AF

St oty AY=E= stoa w7t YE AAC] ZAIe YR A 9 (zones and
agglomerations)& 4175kl BE FelolA t|He] ther Wk} BelS =S s 9

CHArticle 4, Establishment of zones and agglomerations).102)

9] TA et BIEE ob7] $1Rt B Al(Article 5)ZA F-45A4
2] SECTION Aol FAIH At 9 5etghe Aot s ofyl o, o]8gt i A2t
Aottt 181 FAlo Aol sanit F&EA

_'H_
mol Al Bol BAE EAel met 1 AdE HED Ae YA

go] 7pgt 2R PM2.5)9] HafAs AlEA el gigt d7] e PERe] e 24
ATE vigo w7srs Asle] AFUNA ] Frel vl R 4 Qe 4}
grh. E3 BE F9a7 223 ° A2E FHol7] YA d7legB el gigt &4
A3 (Atticle 7), Z7W(Article 8) 5] 7158 HAIlo] TAUF 2L MEEE STt
101) Ibid., p. 1.

102) Ibid., p. 6.
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& A2 st mo AHgor QS| F= HiEE= ol4teiRk(S02), A4t JS’J@(NOX
), BIAHZ] (PM10 E PM2.5), &, WA, d4teteta 9
sEE

A =
S 2% 9 Bl ] F SRS FARES st Fa@ 27 740] 51 gk

of

REY &Mt MEETA

w

1) AghitE4z Qlgt nsj

SRS AHGSHE UALAL g8 el FTiE asE

de @,%94 AR Aao] A BN 52, Ha, 2F, U, 7}

o Za4u ALASHE, PGS, ZEARAPM2S) 5O 7 0GB AL )
o

%
.
e

N

I
LI
ol

i
el
rlr

A0E drelA gekisne 181 oleld e )L gB e QA9 AFWA, T,
NAA ] S4ur-g Qosln, se, B, A, Y 587] A, A9H9 4
o

AerelE A EPJ ZIH(%“J) Al 2hE, FaAle] 2Aste] =kl ivt ot 1|

Jo
=
ol
Jﬂ
_I
o
ol
)
re
U
10
>
}
T
H‘1

, E8)) Bopllde 25, dAdHE, W4 50

o= =
w—@u}@ﬂw =2 QI o] el o, HEVAUL, nl%ol, ARFoh, A

103) HEAL Alliance, Chronic coal pollution - EU action on the Western Balkans will improve health and economies
across Europe. 2019. p. 14. https://www.env-health.org/wp-content/uploads/2019/02/Chronic-Coal Pollution-report.pdf.

104) Ibid.,

105) B, “HEsprA A9 283 A%, rAUF, 712, 2016, 205,

106) Susan Buchanan, Erica Burt, Peter Orris, Beyond black lung: Scientific evidence of health effects from coal use
in electricity generation, Journal of Public Health Policy, Vol.30, Issue 3, 2014, p.3.
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AAR O] o oYYy} Blwst At MebPAAE 7P B2 AR 2 Esh
Zog B 5} a1108), 20159 EU A F th7] Lo oJgt 27] AdAb= oF 34
o7 FAEM, EU Q149 50%(F 22599 )= WHOS]

=
st Aol AFStaL Qo] 27IAA B fidde] kg oz #4519

=
o,
o,

o
utl

() AeHEAL 7] e Qe AT EUe XF

Health and Environment Alliance(HEAL)®] THJA &t Q & B 114|(Chronic Coal Pollution
Report)o]l oI5t th22] Al 712 A|3--& Aetdd o] 71913 7] oA 2oz
Aefstal Qi

- Directive 2001/80/EC on the limitation of emissions of certain pollutants into the air

from large combustion plants (SO2, NOx, PM10).

- Chapter III, Annex V and Article 72(3)-(4) of Directive 2010/75/EU on industrial emissions

(integrated pollution prevention control).

- Directive (EU) 2016/802 relating to a reduction in the sulphur content of certain liquid fuels.

107) shju, “Aeee HiE ti71eded o] 237 St di, r di71ed At M= dgaegAA 24, 2016.
749,

108) Markandya, A., Wilkinson, P. Energy and Health 2 - Electricity generation and health, Lancet, 370 (9591).
2017, p. 979-990.

109) A AA ALY, TIEA B4 o2 9} th7] 2 B(Energy and Air Pollution) S8 -3 XX, AlA
YR AZRIALIE, A|16-275, 6W, 2016.



112 || mae 34 2 w497

A, o] P daAAE HiEAd Z131(2001/80/ECT0)of| A= 200 H-&-H4AA
Z oA #FHH Aldef| el @ Combustion installations with a rated thermal input
exceeding 50 MW, (2 Mineral oil and gas refineries, (3) Coke ovens, @ Coal gasification
and liquefaction plants©.2 o] AlF 51t thit A& EFsto] fAlsHsIth1 o]

L g AAAEY] A MW olFe] SHAML EU el BASHRY] HE
60%, AaAteks HiEF] 20%E AAota Jllong, B4 A2 B Q5|7 A7)

wel PRaT WA, PAskE, AadeEe] BE871ES Atk

=4, 20108 -+ ]2]9] 2010/75/EU A2 AHdEE o= QIet viEd o] Sobd 23
T2 5L Ao diste] sl AlFsHEA @ AAY AH ARE ARSehE A, @
A4 78, @ Hrolemiio) ALg, @ o2 d=E Aaske $4, © 7HaEN, 7ha H
HAAT & Agohe At BF ARIEToR 5] AlFeialnt. mebd Eala
T2 AHe] A8 tdel H3lal, AaAER o] =Y 3sRA B fs Resl
Floted 27 ol olde] =H o FAE Aol wet viEsfor drtal BAst E
7|EH M HASIL Y= #]27]&7]Z(Best Available Technology)oll whet &2
Agdeliof gtk ot AAAER ER7t HW 571 wotop 2410] 7HsshA Sl 119
olffet kg o= qlsf 201097} 201180 = &l AHHA 0 2 ST 20101
EC A1l disiA= 25402 1271 fg=o] 7ISAE 238 T12]al 2011d0)=
g7 o] eled=re SRS SHA| okl WA Z|EAE stekdtY of WA TIEAE

T A9 GYe BEDYS I BPANE H4stol ABslolo} Pk

—_

ek

110) Directive 2001/80/EC of the European Parliament and of the Council of 23 October 2001 on the limitation of
emissions of certain pollutants into the air from large combustion plants available at
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L._.2001.309.01.0001.01.ENG (& <4 2019.11.21.)

1) 2haAsee, oS Bel A48t Uet o A, 2hSAT, 2010, 495,

112) FYSABIIL, P9 A, 535,

113) DIRECTIVE 2010/75/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 2010, Article 30
Emission limit values.

114) https://www.eea.europa.eu/highlights/air-pollution-breaches-of-legal
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AT} Hste] & 29 Faeh thE 20219 S| B oled=19] HeA|
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7182 H49) QIS)7HE Z3Aleliof shEl, & Aol wet e 7| SR 2S
= SIS BT QISPHE 7341 W] Rl 7hE-o SA|SHoF JIT119) Agora &

Sandbag Report 20199] T2 §59] T ARhIAAEL o] 779 7S Sita}7]

2sjol Aad 9718 2L Rolet gekn sk

A, 20164 AR Fe gracl digt wuelsl (2016802
(heavy fiel), 71292 (gas oil), AFLE, AYAG, HPIAS 58 AHgole
oL} Mut B Sl dSHE FAE shet Aol B go] B Iz
Aot Aol ekl vdelel olslgs mAMAS drlFoR HES of
A w7] HEe] ol FFHo clfeh AT Bl eFJRFS shekA Wt mebA
B AMelH Agh 7 Aze] Buld e S 2dehe AR AL ARSI,

g s ARSoke Arole A Hote meAddHe HEES st

2 ol
2 o

il

115) Agora Energiewende & Sandbag, op. cit., p. 38.



114 || ma= 33 2 wgaz

M. EUS| StMAE o MEMIHA HR A 24 7 o 2

I SNRIR B39 Folt 549 TeX

(1) s BRFo] Ao

Ao AR BaFoldt AR, Ag el AAAS B sdRe A

A3t 2oulo] ofstel AFEe BETES ofmlgehi)

rolgo] folAl AR, A AP

g ZA AL S8 BRES tofs)
R
hxEE A olst AHAS AEE A5 aHzRzde] WA

4 ok A5ty ik OECDIIME shdm HEFS shAdAge] At 4H]
T

7]
7 = ABAEE FHE HExgo=2 AHostal ok [EA°A = oUAE
Aitsted] Sol7ke &2 BFA, oUAE AR At v 7S ST,

e

A Wie A BdE 4R Be 2AES 94

116) IEA, OPEC, OEDCD, WORLD BANK, Joint Report Analysis of the Scope of Energy Subsidies and Suggestions
for the G-20 Initiative, 2010

117) AR, <SP Am i 2o et =AM =of, regRa A4, sty vl uetda, Al214d, 2018,
9., 9%

118) W55 9, WAL F7 U AEIE QTSR EFE FHOR, FRARRREAATY,
2017, 15%
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(3) AR BERF £40] QA

1) SHdg HXFo R gt Jxd 714 JA

g H2xELe I 7tAS FASHL voprt o e oy 4H|eF AR &
S5 Em AAjAo 2] AH|AL] =S MGt AHHXEO] SHA HH, 2%
A 7HAS WEo2H ofuA] ARE-S AEsH HA G87<l ofjux] BE
NAE| B S ASHAZ]A] "ok, AR ZE] HoE ouAE
£ AaAFozH g 7129 oz Ye ASdA ARSIl F

=} 121)
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120) £S5 9], § B1A, 16
121) IEA, OPEC, OEDCD, WORLD BANK, op. cit., p. 8.
122) Ibid., p. 9.
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2 Agat7] feliAe 2035Wdoll= 489 Hl-go] o EA 2 Aol2kal ghrh123) o] Hgh
=< A= AR HEEE 58 2ol gldohd Aol glolA Aats]A] E3)
<= “FHoZ](Zombie Energy)& THEolWit. ZR9] F&270] AFFolelS FA|oh=
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3 AR ARG 371
Auo) sl Wxd A9e 7142 Tl A BAHH FERAS ol

seo] Sojub] HA w7k %A Rl S71SIE AANA] ofele g 4 Al
S491e BET A it |slEle A ejshutor & Aolchi

Ale

4) 715H3Le] 7p&53}

Stdm HEgo® QRt 5% AR Hlasd ouA] 4H|e FUte A=
ekl st AR o ARggFo] F7ksHA k. [EACIA] W7kt AlA] o 2] A% HIlA]
(World Energy Outlook)®] “A|Al 34l Hg2o] HXA Hxjo ohE 20208717 9]
47 9 Frp Ygo] tEd, sAdE REES ZPdt olur] H2FS HAg

© B H2|5tA] S AR} o] AH|7F OF 4.1%(620% Toe), o]4HsIE!
HEFS 4.7%(171Co) FAT F o2 AFH 126

B o

oﬁ

1o

2. EUQ| M0l HAZg oY
(1) EU 3H9=2 BxE 1 9 d5)

Ao H A7) 7 (International Energy Agency, IEA)= T2 @40 BRE GAISH] 95
A 203097H] 9 =7HE] AstsiRdisolA Wshs oiie

123) ZRIE, 9] =7, 16%

124) ANF, ool =&, 17&

125) ARF, 4] =1, 16%

126) B-&H), old, “SHdR BEXF 45 B w2l e FAH =9 5F L AR, AU ARl E

A14-43, 2014, 6z
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TR £, 20148 7] 865 MtCO20014 2030 0f1= 175 MtCO271A] Zofof ghetal Tt
=1 viEs A5 HoHH 7P gabA el We §8 o] AesRPAAE 20309714

HaKoz Wafela BES AATFE AYIIALS ol§she Zoleka HRgrk2)

20169 =L9] 71 2 gteidbdAle]l E.ONTF RWEE A AJAL BFlof 9lojA] 7]&9)
A YA} YA RS S5 AZAPAF BFA 0 2 LprolA] 23t Zolgtal vt
2015 ojgkgjoto] 9 HHHALRl Enel HA] s g of gt £ Eof U2 Aol
1 grgich128)

o|gA Migtel= U] ALl A% LolAZ 2016 7|02 o 5] fHo F4
10702 SHARHZEE 95t Sttt 200592 E 2016712 9] B 639 F=
RO AR HExgo] AFHL glon 65 T/ Bxg FPHE Y=L Sl 10
= F 6719 =7z 20159 TAA A ol% 879 BxgS AMEA F7korlth
ol ¢ 89 7HSHYL {2 O] FRro|th129)

CANe| a3t 2020 EU 2H4 s HEg 54 RUEY HiAioo] b= ute] ¢
A 0|3 fFH=7FE EUE o|Atstets ulETF <0’ (Net Zero Emission) S3E 2 A&t
4 ghs o9 o] o5k Qs St AR o] AT 4H] %E—?Jﬂ% HEe
= SAAA Wioktelk ol dieh AU ALHAL ik HiA o] Faid2

T =7HE2 20145 E 2016\37k4] 9977119] St e HxgS ARt 21,
719 B4 5 FH=Z ATk 1 F HEE FRE AT 5 Yl 15%F Aot
I F 10 f8=71eE BUZ A3t 4 11209 f20] R2F-S g 202 mfotHc)

e
ok

127) ODI, Overseas Development Institute, Cutting Europe's lifelines to coal, 2017. p. 2.
128) Ibid., p. 3.
129) Ibid., p. 4.

130) CAN Europe, Phase-out 2020: monitoring Europe’s fossil fuel subsidies, 2017. available at
https://www.odi.org/sites/odi.org.uk/files/resource-documents/11763.pdf (& A< 2019.11.21.)
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Zt=: ODI, 2017
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1) 3 HxF HAE 9t AE HI (Voluntary Self-Reporting)
201049 EEE G20 s|RollAl= s Hxgo] Hx|et T o] A} =7hE A
2t o] AaAlS o] LRt AP By AAE LE50F] ARSI whebA] ZF 2l
=2 77k R HEg HAE Rt old @S A|Hes Hilsjof gt} et

A B3 A A5 ol AR Sl FETS BEn £94 94 2awA

2ol BARE HolFolthin A2 20109 At ERE A4sle] olF2 sz
BEFY) F4o] T A P ASS BTk Gt Tk FHS TFsle] 145 Hol
B =

o WEEAQ) el HERe AFehA] G QITHT FASRE B, T, Ui A4S
U, HolE, 9% 58 olaAgaAE AFaA ok itk ole} vl v, EU, 59
AHQ), B}, W F GRS TAES) HA] st WA olaAEe AXs Qe

131) IEA, OPEC, OEDCD, WORLD BANK, op. cit., p. 6.

132) Henok Birhanu Asmelash, Phasing Our Fossil Fuel Sunsideis in the G20: Progress, Challenges, and Ways
Forward, Max Planck Institute Luxembourg, 2017. p. 7.

133) -3, old, ¢o] HilA. 5%
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2) St e X HA] 9t AEE ASH7T (Voluntary Peer-Review)

APLA B A A2/ Frgdo] hHE]Z] ko H SR HEg o] HHS
Froh=t AEsHA ghrke Aol ZIEA} 20129 HAFE 2ATEEA G20 ARl
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() 3= BxE 24 §o

20184 122 EU Y91 3](Buropean Commission, EC)2}, 74 2] 3](European Parliament)
71231 EU 352 o7 o 2ofl YR HEA 7jE-s 913 A= k] gojgict.
“2016 ZE FHIES 218 44 HAI(Clean Energy for All Europeans)’®] YH-2O =
85 Q FA = (Capacity Mechanisms, CMs)2] Algt =745
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134) Henok Birhanu Asmelash, op. cit., p. 8.

135) Kerstine Appunn, EU deal on power market rules and capacity mechanisms criticised for coal subsidies, Clean
Energy Wire 2018.

136) Karel Beckman, The new EU electricity market design: more market - or more state?, Energypost, 2018
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olo] EU HYYL2]= Electricity Directive (2009/72/EC)2} Electricity Regulation
(EC/714/2009)°] 7§78 34 550gr CO2kWh o= F&dhe WA Sl et 2=
=] WA A Ak SFATAE(CMs)e] A B 4 Qs Al EH A A

Algtell et 82 F7te EJR1)

1) Electricity Directive (2009/72/EC)

o A& BU Aol HA2 9L, Aulat 4 Ho), Sty FYsh 29

Za ZRE okl Qo BAIA FH

oABtal FAON A HoxEolA B W2 o

ARG A A VA4S B3 B ol B3] AAA AeHAES e 7}74—0—

=2
2026890 AHAREE 24470l AAlE AEEFIAE ¥R 4 ke ZoH139)

2) Electricity Regulation (EC/714/2009)
o] AL EU ouix] Hobo] BARSIS B, A2 ANE gt A AL,
Aol 74 QT 9Pl LG AS BE s ork AES B SeAE

(CMs)oF BHls 2202 AlE7 BAISEL Sint. ofofl e, 550gm CO2kWh o= &
t %
%

:I:4‘

Sh= At WilAe] 3¢ of o] HaE olFRe SFATAR(CMs)l HAT & §lrk
A &9 %21 550gm CO2kWh ©1AFS HFEsl= B AL o W 350kg CO2E HHYA7

ol 2]
1 e FAALAELS 20259 79 1Y o]FRE SFQTAIE(CMs)o| Fo] & 4 Qict

_—

137) Euroepan Commission, Electricity Market Design, available at
https://ec.europa.eu/energy/en/topics/markets-and-consumers/market-legislation/electricity-market-design (¥%& A&
2019.11.21.)

138) European Council, Europe’s electricity market rules get ready for the energy tramsition : provisional agreement
between presidensy and parliament, 2018
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EU 3]¥=E-L Council Decision 2010/787/EU40] watA A4 Qi el A 23
Ee BEF0] I8 A6 ofHet BEF9] HAE 9 208 AHcte A F
Ot 9l BFE9] wHAR QI ARA FFEs 4Fol] AT HEOR YRS
20189 7M1= ghgE miA]sfof gtk B 27 stol] AAEY gle wge
2018 7HA|9E BEaE A5 & 4 Qlok oA Well BxaE Ag

20189714 St mfelo shri Aol

ol

2 AR, SRt vl At A4 g sl s 307 o) 7}

Laqou_w Tmo she] Wafel A Teln Pl A A ot
o717 Wckeiof 3 Aolct 1) Eetet 514

139) Ibid.,
140) COUNCIL DECISION of 10 December 2010

on State aid to facilitate the closure of uncompetitive coal mines (2010/787/EU)

(1) Council Regulation (EC) No 1407/2002 of 23 July 2002 on State aid to the coal industry (2) expires on 31
December 2010.

(2) The small contribution of subsidised coal to the overall energy mix no longer justifies the maintenance of such
subsidies for securing the supply of energy in the Union.

(3) The Union’s policy of encouraging renewable energy sources and a sustainable and safe low-carbon economy
does not justify the indefinite support for uncompetitive coal mines. The categories of aid permitted by
Regulation (EC) No 1407/2002 should therefore not be continued indefinitely.

141) Oliver Sator, Thomas Spencer, Fossil Fuel Sunsidies and the New EU Climate and Energy Governance

Mechanism, IDDRI, 2016, p. 8-9.
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2) Energy Taxation Directive 2003/96/EC

EUS| shHolg HZZo| gliug A5k AL Argt 749t o7k Alolt}. EU
Energy Taxation Directive®]] TF2H EU= o|H Ao Algs Bt Z917], HA A&
2 oJZA AR & AdA ] Tt FF A2 A

ek, 5193 Apelo] ] %

-

w5t o] 27 A& olitaletas] gepurh ARo] Soof 7)2aA FaHch oA
] oso] ojtsteia HopAQl Aol Hates Algol the Aol e] Hats
= Al Ei 27 #E’HJ_E}% 22 ofrgieh. (12 Sol, vl orlurt o o
A 22 Aol Habsch)is

142) Felix Todd, Poland coal phase out pledged for 2040 by opposition govoernment, NS ENERGY, 2019

143) COUNCIL DIRECTIVE 2003/96/EC of 27 October 2003

restructuring the Community framework for the taxation of energy products and electricity

(Text with EEA relevance)

(2) The absence of Community provisions imposing a minimum rate of taxation on electricity and energy products
other than mineral oils may adversely affect the proper functioning of the internal market.

(4) Appreciable differences in the national levels of energy taxation applied by Member States could prove
detrimental to the proper functioning of the internal market.

(5) The establishment of appropriate Community minimum levels of taxation may enable existing differences in
the national levels of taxation to be reduced.

144) Oliver Sator, Thomas Spencer, op. cit., p. 9.
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145) JUDGMENT OF THE GENERAL COURT (T-793/14).
146) G737], “F= 371 715 & ouAAY 52 24 IS (2019.03.01.).
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147) 1d.
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148) Europe Beyond Coal, Overview of national coal phase out announcement, July 2019.

149) Ibid.,

150) European Commission, Coal Regions in Transition, op. cit.,
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available at https://ec.europa.eu/energy/en/topics/oil-gas-and-coal/coal-regions-in-transition. (2% < 2019.11.21.)
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Zt=: BEIS 2017, Grubb and Newbery 2018
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160000 120
140000

100
120000
80

100000

80000 60

Thousand Tonnes
US $2010 per barrel

60000
40

40000

20
20000

—— Qil production (left hand scale) ——2Oil price (right hand scale)

1970 1975 1980 1985 1990 1995 2000 2005 2010

A TA A 1He2 19739 Yom Kippur Ao theh n]=ro] 7] o 2 HE] HZE QL
th. o] ES} AJ2jor} o] Agtdof thsf 75 dARPdS ZIAIRAL, 6 Tl =2 o]
setdofAl F715 FE;. ol dish oFF Af 4E= 7]7(Organization of Arab
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151) IET, UK energy policy 1980-2010, 2010, p. 4.
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55 Gelo BAR YAAe] 71k AaE S WS s 73
4 gele 234 Fasa Y AL B 4 ot

2) B Ad9 Aetlex 73t A
19799 59, Margaret Thatcher®] H4t AHo] HH Aot &2 o 12¢,
2} 712 BEE o0deo] 5o

David Howell (Secretary of State for energy)< &-5l2] 4]
A Fa2 Hoixe g2 T A

WA 7RsAe] Zel, mlee] Gie e Ael
b AXslor Gk ol§2 SUA Aud dAdE daee T Azt
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152) Ibid., p. 4~11.

159 7] o] QAU ] T SR B A9 WA OB Ak AU

154) Ba0] QL AR Aol Hlo] HHOR e aFolglAe A% Axde] ofgk Zo] ohd
Hno] <o) A5 7o) o o A5 Awske gk
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19814, State-owned National Coal Board(NCB)!1592] HTtst g o2 9lgt dZHF
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155) 97 FHUSTA AER N Psale,
156) IET, op. cit.,, p. 7.
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3) Magaret Thatcher®] ZH2Ar] TPSt 2 2G5} (1990 ©]FH)157)

1981, B 50 7lzte] SISt MEA Secretary of State for Energy©ll ¢
Nigel Lawson "S-t °]1°T7} A= 3t State-ownershipS T OJAF AF¢ie] ot 9lS
Q e SR &, gl S 9ekE e AR A U=
o] Basital AZs /\}E’fo] L, ol |q7] 1t 4kde] TRt Rlgete oQ)= OM
t}. o] A]7]9] British National Oil Corp.(BNOC) %143}, British Gas Corp.(BGC) F& Tl

3% 0 WojRE Af3} o] HRO| Weroz W,

e ok

A

1

l

e
Y

rg e

1988%9 11, A= G=F AH= Ag4atele] wat 9 2o uat s Hets 93
of| A&, Electricity Act 19895 FIFAIZTE S HES 1990 3€of Al =|o] =
b

% 711979l CEGBS} 7|20 Wias|Ate] wleistel 2a/4 e 251

o,
i)
>J
é
_>a
_l
N
N
2L
>
rol
EI
E
ol
W,
—Ll
::‘4
i)
i)
2
)
i
rie
N
rlo
O,
o
i)
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30,
Nu)

157) M. Grubb and D. Newbery, UK Electricity Market Reform and Energy Transition: Emerging Lessons, MIT
CEEPR Working Paper Series, 2018, p. 7~9.
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4) Compulsory Pool (1990 ~ 2001)158)

1990\, 7] England and Wales(E&W) A Gol|A W} £ 5 S =9
CEGBE= 24 3AK(National Power, PowerGen, Nuclear Electric)2} <713]AKNational
Grid= 717t £ - Wgat= it =2 BA 127] 2199 vjd=o] qllenz T
& Qgste]o} 2o w2 AtE] o] Sl wiHSAE on))7t - =S
ot o|=4 theo] WALt th-o] |HjALIRTE EXfShE H) B A AAI7E
ZEHAA ok

1999, 127} A 10] wjAslAtell A Tl Ae] RE-S Helgroms e 4u) A4 A

A AR SAEA ek o] A7]o] i AR w g Fe ey st ofF Fa

wsk )] Sels] 27Kt Zlolet. g Al7lo] AR Betske wxe] A4 el 2

A GAE] et A2 7kaA o] £A7} 2obA (184119 e Gol)e]

A B % g, 1992delis A GIEpAT SHR sk WHake] % ste] 20009el
o2

o] A WA oA go] Hlof o2t T3 oA Aol LIANE E e aql

1990 ~ 2001d7}2] 2] = AL A Compulsory Pool FEHZ G = =d| o] A
< euete] A AYGAE Fejet mujArgate] 7 2k A wale fARRE
FHloIth
Compulsory Poolol| A= 47 &5 o] HE T AFdAE AA|gof| Ztofste] A
< pool priceE poolo]] Tolof g}, o2 SiFAIZE 7H vt W7 o] WF o] o)

_]

g2 p
AA L= A5HA7HE(System Marginal Price; SMP)Oll -85 714 (Capacity Payment; CP)

158) Ibid., p. 9~10.
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o] Yl AR ol e g A7) 9RO egtHele sl
obq TR MHARIAFS 0] g A 8] A1) Fge
wel £ SHHAS A W AR B9t TR A
o BAIE s

o FHow

| $18lf Compulsory Pool AIAIE HA|SFIL 2 ARt} ZHe] 4474
FE= M= AYAY AASQ]  New  Electricity Trading

Arrangement(NETA) e A4S 7§dsHA Hrt.

o

4) NETA (20015 ©]%) / BETTA (2005 ©]%)159)

= AE7E 20019 oA HHFAY AA ] dite® U2 AA7F NETA o|th
NETA A stoll A= SMPet CP 7]5H9] 7| Ag7HA 0 & Aqto] o]f2]= Ao] ofY
2t ZF AL 2he] B4o] g2 APEAICRS Foll kst 71 o] FAlel FESkE
FE7L Hh NETAS] olohs ARl AR & nA Aot 23t &%
- iz M AYAYALE S AT 5+ Atk NETA AA A= 2001 oA

A AAL 718 2 Bz A5 SF8ae HASAH.

200599l = NETA AAl= AFEHNE7HA] 4= 0] British Electricity Trading and
Transmission Arrangements(BETTA) AA| 2 =5 Htt. BETTAE= 9= A9 9] A

AAS Edlslo] Thel HgA|AS gtie= A

159) Ibid., p. 11~14.
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(2) 20139 =%] & Electricity Market Reform 32} (2013)160)

1) EMR 39| 7|8

A7 ofe] 714 el Agow s Aol

o x o=
r
!
r

Aoz Zrasigron] 2012dl= 23GW(177])] Aebibd At Z2stgl o 201619
+ 14GW(87])e] Aetddavte] g =Qint. o|et T2 FAT Aehdu] 8 749

Z Y12 = 2013 F= AH] F2 219 Electricity Market Reform(EMR)©|2}

L34 AR e 3A) Flelk AR Helglrh Ho] QubAel BAold

Rgoket NETA AA| =91 o] % 2] A e

%
Ao HIHETE §F AR EMRS 9] & 247k MEFE Holk 38}
!

% glom], 20134 EMR AHe] AR B 109 ol fA5 A5 @A AL
F7ke] A AL AR she Gz F4s) Asjsarta & 5 Uk EY, GRS
EU Alol 0] 247k iz aAd Agolt oe) Ad AM5S G2y glgitd,
o9} WEE EMR AME B0 Adstua Gk AE 571 W @ Agelrt

160) Ibid., p. 18~22.
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2 EMR B89 59 ¥4 - 94 EU B 3] 43

[134-4] EUQ| MEHET FALEH ACNE

(Coal-related policies) 2001 2002 2003 2007 2008 2009 2010 2011 2014 2015 2016 2017
. «Tolerating govemment subsidies for the eBanning govemment subsidies for
Govemment subsidies coal industry the coal industry

Emissions trading system EI=TS Baective el rerroa elnstitutional reform/ proposals for post 2020
(EUETS)
eElecticity market oElectricity market m
Electricity market directive difective 8 (Abolishing priority feeckin for coal-based power

(Priority feecHin to coal power supply, capacity mechanism regulation, etc.)
generation)

Environmental regulations #LCP Directive #|ED (Directive) #|ED implementation, BAT reform proposal

Enhancing regulations on coal power generation
Recession “Shale revolution” COP21 (Paris Climate Accord)
(other relevant trends) Rapid renewable energy expansion
through FIT and other systems
2001 2002 2003 2007 2008 2000 2010 2041 2014 2045 2016 2017

EU 2tofA] EAAQl 7|5t tf-gAAS F38to] waf, 20089 T ¢
&8 AR AZEU-ETS)F EAH o8 TY=|9th. A EU-ETSE H&-88&
A

4ol LAk WES 4% SRR AAHeT
=

jus)

4
©2 £ TE WYk SR 710 A5 B ] i HEZAEI BUETS

EU+ EU-ETS A[&o| 9raE 7] Z9l 20020 A o] oFst Aekgito] tigl State aid
16208 Tt 2010 of At tigh =7t 2] B A o] Hx = W}Zl EU
=7t AN YA vlgo] whl| 7FARD 2IhE o] Slof Agt ik RS Al

161) Coal Group, Fossil Fuels and Electric Power Industry Unit, EU Policy Background and Realities for “‘Coal
Phase-out", Institute of Energy Economics, Japan, 2017.

162) Regulation on state aid to the coal industry (1407/2002/EC)
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gt o] 2A7IA HEES 58 ©HAZFAA E(Carbon Pricing)E ol AEIHEES]
XA A 9] AAES oFSHA7]8+= EU-ETSS A4 BA41 ZEA o2 ZE519T)

TSH EU-ETS7F 2008 &H45] =% 2] 1 £21 2009 0] EU= A Ao A] A
e o] ofgt 94 S 5l8ok= AH-S LYt o] AL «3 Y= A

FF o192 ER 174 oux dRUS A8shs A0 94 FHE 4T 4 gtk
T AL 9l o] A7 EF BU-ETS AmLt 7k Aeks AASiHE news gy
o] #alo|gir}

[134-5] EMR B% 7|3 TA| §= Heo| M 7Hx SE

oo} T2 A 217 Ho|A F= AH= AFR]R o ® 7] st High et tf-3-o
Z](Climate Change)®} =53} H BHHYE Eoog olgh FFotHA EA|(Security of
Supply), “&5oH= oA 714l et o8 ZaA ?]/:I(Affordabihty)oﬂ g3t =o)7} A
=T I, o= EUY AgA A Holde I 54 A= o|A8H
2 AEAE NS Wote] et =02 AFAAHA o]of2 A HFlrHes).

=

rﬁ

163) DECC, Electricity Market Reform policy overview, 2012.
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164) DECC, Planning our electric future: a White Paper for secure, affordable and low-carbon electricity, 2011. p. 25.

165) Ibid.,
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3) EMR A& AEALG} 7AE166)

[134-6] Y= EMRO| 47}X| HAZE

Contracts for Capacity
Difference Mechanism

/4
(fixed-price 15-yr (capacity payments :Ecurl'ty af
Low contracts) on availability) PPy

4 Key
Policies

Carbon floor

Emissions
Performance No new
|
Standard coa

price

Z4: Ofgem

EMR AL MEA o2 aMerS I3t Feed-in Tariff with Contract for Difference(FIT
CfD), Carbon Price Floor(CPF), Emissions Performance Standard(EPS)¢} &5 QHAA <l
A9 Fda F1e Capacity Mechanism(CM) 42058 75 o] A= glrt,

(D Feed-in Tariff with Contract for Difference(FIT CfD) - A EFAH-A o] Tt 714
Bz 9 Yrd 99 S0 A9

A}

AR50 WE) BAgo]l, A5A B2 AL
= ALt gage 28] deis A
HALle] ek 4 921 91T DAL = Wako] A|HLL, o5

o
et ARl pels HASH] 9l AR A ZHke] A 7FA YA E(FIT CD)

166) DECC. "Planning our electric future: a White Paper for secure, affordable and low-carbon electricity," op. cit.,
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[124-7) B3 CDQ| AYRZ

120

100
Strike Price

80

60 +

20 +

Electricity Price (£/MWh)
o
(=]

0 +

-20
v\ ) Generator
pays back

-40
Time

i Market Revenue £/MWh = CfD payment £/MWh ===Electricity Price ===Payment from generator

3o theht 1 FIT-CIDR AHEAIOFAe) Agk o] dhstel FIT 408
A3E QPFEY ABHAS P10 B ASS TG F2 ARG, T
d 4 o 174 FAL AFspo), A
A7VAT) Aol ARAACE ek HAlolchen, o u, ¢iD WAL A-gatd
@BA 7Ho] AL olshd i 1 HER - Rk AN, B2

7Hzjo] AP ARt okAe i 2THLS thA] 7t Beke 122 A ek

FFAE 71Z NEUADAGNA ANEQR B2(C0D) 7h2jo] AR A
4 7N A9e] B, 7| S EAUT] FIE GG SERAE
Aspl ek weskgek. ole] % AL Bol T 4G Ax £F KA

SISHA(CPF)YS Yottt

.

N

r gl
B>
~
i

167) M. Grubb and D. Newbery, UK Electricity Market Reform and Energy Transition: Emerging Lessons," op. cit.,
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[112!4-8] 202014 771X|| CPF =& 7=l

35

30

25

20

£/tC0O,, 2009 prices

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

I Combined EU ETS and carbon price support Il EU ETS carbon price Il Carbon price support

Carbon Price Floor

[14-8)18)0f| 4] & 4= Q1= AT CPF 7]& EU-ETSOIA AAEE ©4rt4o]
o] dA4==29] Carbon Price Support (BHA7HARE ) S tof] ©4A714 9] olghs
7 o2 52 £E0R AR s AL g UIkTh o= H®AE Wol HiEsh=
LS9 A7 ARl AEet e T HH A7A R o5& AlA HE
AZ17] $Igt BAog2 AA EQIth CPFY %2 £16/CO2 (2013) — £30/1tCO2
(2020) — £704CO2 (2030)2 HHA o= 7pnt2A| 5ot s AA =} AA= CPF
Aol EQ o] o] Aol WHgke FAsH| st o™, CPF7t 7]of]t izt

FEt Aer {IHEA ot ([T1-4-9]169 ).

168) DECC, Planning our electric future: a White Paper for secure, affordable and low-carbon electricity, op. cit.,
p. 35.

169) M. Grubb and D. Newbery, UK Electricity Market Reform and Energy Transition: Emerging Lessons, op. cit.,
p. 36.
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[1234-9] CPF =¢Qiof E

GB coal power generation, 2012 - Q2 2017

MErarHE za

0|

Carbon Price Support

£/tCO2, added to EU ETS
30

C-Price support
doubled to
E18/kWh

£9.551C02

Generation from coal, TWhkfyr

£4 08B ERT

2013

) Emissions Performance Standard(EPS) - AJgHFA

FIARE
Storage; CCS)
T g}, ol 344
EPS AlZ=E =Yt

i

N4

&

£18/1C0)
15

A7 LA

g

i](Carbon Capture and
e Aol @

i)

& At St

—

EPST AlGt A7 = AF HAHE7|EA] 450g-kWh o]tz HlEHFE HScte
TAE E=rotefof 5, ol= CCSE A-8ote] 2] Fobd Aeds 617t E6lst=
TAZAE Zeteh

P F= EPS Al =YS B0l Al AT ALl gAvlESte] et et
A HIAAE Aot 9lom, CCS 7l A8 e Al Agsielddsd] dde o
dAHo7 adhsty Gtk o] EA Aol
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@ Secure Future Electricity Supply - Capacity Mechanism(CM)

EMR BT GA J=45= &5 =5 THAH 9] tittR EHo= QI A
Blg ol FAT SRL ST £, LA 252 Sldel A4S g2
o] 23 dlZe] olele A A WANE] 28 o] el Lol
991k ol 922 EMR o] shol= e} Ae Bt a9 #PS A4Ho
RBAsL7] 25t 88 EANA T (Capacity Mechanism)E = o3t}

SFERAAEE FH AEvaS BActe A4 v AHEF(EdsT 485 2

8% Q F(Capacity Payment)S THA
SAREAA 7] AT HAT 518 Ao, AeNIA) TRRSE) 704 2 12

Helo] fejstel 44 Qe wade] Aulgere shagh

of Aol A= LRt WHAFAARERE opue} 4=224-9] #E 2K (Demand Side Responders;
DSR)U AAFAAAA B Zufe]l Fefd 4= glrh,

V= &F A= 20149 1292 BF= 20189 28714 wifid ui7} AJRYE]
AR, A= =9 2719 9 71 241 dlze] §FEAARTE gEeastE 068 &=

The Hlgo] Q71 Poh7. TS Hlaa2Ql e+ A5l oo, vlgasa4

Q) 5ang Hopirh thin WAYH] BaFHs Fo| BAEES 23 qdgichm
EMR] 4547 % CPFE Fate] Al ehartd skl o8] 71 s aniseA
' e7} Tl wstel, o152 Gl Folstel o] 8128 4 gl BaA

170) Engie, Understanding the Capacity Market, 2016, p. 3.
171) Sandbag, Is the Capacity Market slowing UK power decarbonisation, 2014, p. 1.

172) B. Orme. Incapacitated: Why the CM for electricity generation is not working, and How to reform it, IPPR,
2016, p. 3.
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173) Sandbag, op. cit., p. 2.
174) Ibid., figure 3.1, p. 15.
175) Ibid., figure 3.2, p. 16.
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1 T-4 Ao Z3} (201413 12E)

25,000

£465m

20,000

15,000

10,000

£153m

5,000

0
Coal CCGT  Nuclear Other CCGT Diesel Embedded Demand
(hydo/pump/ other  response
OCGT)
Existing capacity New capacity

Source: Jones 2014

[124-11] |2 STAIE T-4 Z0j Zat (20154 128)

20,000

15,000

10,000

5,000

0
Coal CCGT  Nuclear Inter- Diesel Other CCGGT Inter- Diesd Embedded Demand
connector (Frydira/ connector other  response
pumpy
Existing capacity New capacity

Source: Jones 2015
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7Y G A=t FAE LIS 2T FIT Azekn EAA)
T BAlE0] BU MUl $47 Fol vl 2 ), oleld BAREL JFYRe

EMR A4 EQl=2o] ofiunz £4d Eart ol

2016\ B=FAIF O] A= [T194-12]2 o] YeRSTHT0), o8] FAIEES 124
A SFAL G20 ATt 22 g grAe] Fole wiAE Y, A=
Ao Tl 828 34GWHHE AlekE| Qi)

[A34-12] 3= AT T-4 FOj Zat (2016E 12)

- 2,342 MW

3,201 MW ‘
- 2,290 MW

- 679 MW ‘
: BlBMW%

52.43

GW

. 7,878

¢ L411 MW ~
‘ - 22,596 MW
- 6,090 MW
- 4,407 MW
m CCGT m CHP and autogeneration
= Coal/biomass m DSR
= Hydro = Nuclear
» OCGT and Reciprocating Engines = OCGT and Reciprocating Engines (Fuel Type - Diesel)
= OCGT and Reciprocating Engines (Fuel Type - Gas) Storage

= Interconnector

20184 129, EU ©OJAl3]of| A &k QA

ek, 7} e 9g 20 BEE A
o

T oA O] Mek 238 FA5H7]2 oo}
T AL 20208 195E, 7]E WA=

-
20059 TUHE §HAFS WL S QS 23

(o]

F St} 9= % BREXIT A&H7|7ho]

176) National Grid., Final Auction Results(T-4 Capacity Market Auction for 2020/21), 2016, p. 6.
177) Regulation on the internal market for electricity (EU) 2019/943
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WRE7] A7HA]E olof wheloF sz, B0 Q1| CPR(HArtE dhetAl) Hdnt &
FAFAL 7o) FEo| §EE Ao Kl

20194 59, 201640l =oJ5d &A Hﬂélﬂﬁﬂ%oﬂ et Heto] 9 HaeILS]ol
/\1 QA= AT} 20169 119, 74 3¢ 3] (European Commission; EC)E 550g/kWh
EHA(C02) Hi&E ARl AR sk, % Z %] (Carbon Capture and Storage; CCS)
285k 2 Ha viE AP |ES 2ste ARl diside w4
o J7F Wl A AleAZle Weol 77 2ote TESIAH. £ 12 2019 12¢€
31 AJRYsHA, ©4 HiE ARty AR dsfiils AR, 7] &
Astd FHA Lol tistol= AlFLREE 51 Fof| ABEThn®). J=0] ¢ 7|&

1 2 !
*HE% speadot 08 PRAE Seradel Ao, 20169 SFAF 7
al

m&
:\9

l

mlm r

AN
rlo
()
=N

() =2 1 A R 7159} A4 A

B

-

Gt oflvz] 2oko] A= 19899 7% (Electricity Actye THO= 7]el o]
AL AT 2, 1A o)E FY 8 ARste SHAV Y-S E6l 2gE
ol A= oA 2ok Fa RiAH F8 W-§, 12 T 24 AAS
St7] Slet F= o] EHjEg el el E]—T'E:E]—-

1) A71Y (Electricity Act 1989)

19831 G=1-2] oL 2| H(Energy Act 1983)°] A2 HufjA|te] HE 7|& 1270 viZ=+

2 9L % S APhEA Y Mgslet TEAR BE HEFEI 1950

178) T. HAAHR. Nyheder, Europa-Parlamentet, Dec. 12. 2018. available at
https://www.europarl.europa.ew/news/da/press-room/20181217IPR21949/eu-deal-on-electricity-market-rules-to-benefit
-both-consumers-and-environment.(%]% < 2019.11.21.)

179) Energy Act 19839] A Hof A5 thF= W82 (124 26X) 1987 Electricity 1989 2ol thA=o]
AMA| =] 2t http://www.legislation.gov.uk/ukpga/1983/25/contents
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W] FHF ARS] Ao AA ERA =0)H W Wgsht AT olg e =0e AR
oA RIS 7F2| 1 ZIsE] o] 1989 H7|% (Electricity Act 1989)°] F2t=] 31t}
A7 g= it 20l iRt HEAAE nHEig 2 o= grhtet i |
QF2 19904 3Eofl AlaiE] o} =< AZIAAAR] CEGB2F A|9E v 2]Ate] mlodstet 4
Ay Eds AL o Sl A=itdel Aol EAEA HIUTh o] Fok F=
o] 9 o] A AAE A71¥ (Blectricity Act 1989, o] 714 - HehE F5f niis]
AChI80) & 2 P A A A9 EAolHl & 4+ Qe WAt S35 A7
= AYsto] AgEof A BEo] 7|25 TEIth e EUE 1996F A HA o2

&) 292K (transmission system operator)2] SRS HAS

L.

£
ﬁ
il
Fﬂ
:I:‘
o>
rx
>
[>
rE Rl o

SO A 2] Bt 24, 715, el tie AL ARt weby o
2 =g Aeale] FANEL Jto] purth WA A=t T 4 ok
, &, i, B, seld AAle) B A

o] 19891 A7)lol mew o) ASSIL The B4 BES e ARes
g Wsj7t Wasiehin)

- ofje] Mol A 2 2 (operation of an electricity interconnector)

180) Electricity Act 1989 HES] UL http://www.legislation.gov.uk/ukpga/1989/29/contents
181) Directive 96/92/EC

182) Electricity Act 1989, Section 4



A4% BU #2370 gae 39 9 vs 24 || 157

20124 9YHE AntE A s AZE AN Balrt Baster oozl 4
87 gH= w8 gute] A9 GAAA} ek

T 9e @ AR 95 Bag 990 9RE FReN ¢ 4 Q=8 I
o %, 770 gelo] Edo2 LAERS RAU oS Sof £ Hope] Ws
g 5okl 0% 29 IS AL A WA, Wz, B SO S
T 4 ik 22 ka2 oo Aeuue] A 9 29 <) WS ASsH Ak
WA, 7, W, ) 9ge] BelS WER AST 4 glrki

Ao o2 RE He| HSA oA 4-85]= Z7(standard licence conditions)t,

ZZ(special licence conditions)©] QAT}.185) W] 271
Ao FH=A] FostollA +4E 4 Qlom o] wf F= F8AN L A A=571F
(the Competition and Markets Authority, CMA)9] 122 wj2fof gt} = He| FHEAL
oA HEH+e= 35 24S Y "Hoe 35 T8 AP (collective modification

procedure)o]] wel ZgY5to]of gt} 186)

Wel AS BAG AW AR oldow Wa] HEASS A F(industry
codes) AAKGITE $7 Hool A 97 S 292 BYakaL I National Grid

Electricity Transmission (NGET)of|A] TS| At F21-& A|AgHct187)

183) Electricity Act 1989, Section 5. Exemptions from prohibition. of|@]Z8-2 A4 73] AFAAES W] QT4
Astar ek, Al g Sof WHZofel A= 10MW ofst At WAALARL, s WHAGA T2 H]FolA
AL 9T}, Electricity Order (Class Exemptions from the Requirement for a Licence) 2001 (SI 2001/3270).

184) Electricity Act 1989, Section 10. Electricity transmission and the operation of electricity interconnectors:
requirement for certain participants to be certified as independent.

185) Electricity Act 1989, Section 7. Conditions of licenses: general

186) Electricity Act 1989, Section 7. Conditions of licenses: general, Electricity Act 1989, Section 8. Standard
conditions of licences.

187) AgHole Zad 449 FHe thedt 2t
- A|2H" A gl o]4 1] (Connection and Use of System Code, CUSC) : = W LAY &

2 ol&E PR A S AT

2
>,
[>
ol
::1‘
1o
e
Y

- dg 24 4 A4 4137 (Balancing and Settlement Code, BSC) : = W A2 ZofA% &4 12l E5] M
S L s E e o
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(Department of Trade and Industry, DTHSE H-A7F 20079 =32] /|H-& FolA AJ=H
ot AFEMC M E HIZYA - 7Y - JFAIZHSE 5 (Department of Business, Enterprise
& Regulatory Reform, DBERR)Z HFQIH}. HotdHE A Fofifz ol 7|9

F9 . E24 (Department of Enterprise, Trade and Investment, DETI)0] =5 F-A| I},

o] =+ AHHE= 2008 Energy Act 2008, Climate Change Act 2008, Planning Act
2008 58 WESTA, /TS AL o] T FAAO BEHS 2E
Z2lo] "Wt ofof wet, o %] 7] s} A2 Tk F412 floto] Hl=Y A~ -

o - FAIZNSE (DBERR)IA HESH ofufA] 47t &4 - A% - 5 U (Department
for Environment, Food and Rural Affairs, Defta)ol| 4] @3od 7| St AFE ol . &
gtoto] A28 7] 531 2] F{Department of Energy and Climate Change, DECC)E 4
Adotgitt. ofof whet A7 ] A= 8E 7] Stz R E WAt 7] ¢S}

A7)0l WAL, T R]AL, T RjAre] A, Sie] i AR, T2 FAAA-H Ay AZE FE AHote
DE olgxpt =g

- FHAAE 25 AR 712 (System Operator - Transmission Owner Code, STC) : F= £ A|2H
+QA et 2G2S BAE 4

- EEGEA9FA (Master Registration Agreement, MRA) : Z|FAH]| 2ol A M-S hafiste A9 Hufztet v
A SRE A AAAE Y = e 9 AA (governance mechamsm)

- Hjd A4 @ AAE o] & AQF (Distribution Connection and Use of System Agreement, DCUSA) : HjZ ]|
dZ 9 A2H o]go] gt FUdH T EAE Ao, 9= Wi T vz AR} (generation distributors)$}
wajzt ko] Aok

- v 413 (Distribution Code) : B4 2 15 AgolA A 2 8§ 52 5 8 "o H5Aet vjd
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Hol 3 Tt LA7LA 25 AL ojmy) 44 Ha 7|3

=
limate Change Committee®]] A2t A} 7| T8}t ZAE

L %2 At 59 C
o117 Holet g7 FEHoln

S48 ogid &= A oAU A7 e sk Adeh
(—)] S

20164 79 HlA vlo] A EelE 7] 1% P pETEelA ouA7 g sl
7149 - 71&5 415 (Department of Business, Innovation & Skills, BIS)E 5% oto] A =2
719 - A A] - AQHEFRE A1/4d5H Th(Department for Business, Energy & Industrial
Strategy, BEIS). 7]£2] DECC7} th& FA ¢} Hlaste] njuRajo A 22| fgfeo] o

A7t olekes Aol old A% Aol Q3 1FHst g 4Bl YAl

188) Lockwood, Matthew, The political sustainability of climate policy: The case of the UK Climate Change Act,
Global Environmental Change, 23:5, Oct. 2013, p. 1339-1348. Z#p= g=-o] 7|Z I o] G315 A3 oA
I RN SHA HEE o8 BASHHAE Climate Change Committee?t DECCE 47|02 = F=9)
715} v FAAA Helt 2HHoE BAg

189) AAs) ¢, «71FHshle& At ARNSAA 75 - WAL F5S TR, F=PHATY
2009, 119-135%.

190) Ibid.,

191) Vauhan, Adam, Abolition of DECC ‘major setback for UK'’s climate change efforts, The Guardian, (July 15,
2016) available at
https://www.theguardian.com/environment/2016/jul/15/decc-abolition-major-setback-for-uk-climate-change-efforts (3]
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A71H0] HAE 719 - o] - AIABEIS) Ae] ofghe Y Hopo] HES
olasla, AAG S, Pl A ARS Yl dlo] Mol erh Eeh Aejto
; At ti

FEe) A A2 Hole] A47ks S S99 Av B nE
3] MYS AT BUF GE ZHork HoPAASoH o IS Department of

Enterprise, Trade and Investment (DETI)7} 43§ttt

=HA7

= AGAE] #AIE FEote AR7E A8 2 kA 9193 (Gas and Electricity
Authority, GEMA)°|th. GEMA= oy 7] F753 o] et 73 S¥ss A=
o AA7IZES F4 sdolnh. ZiQ1e] HIREE TS ot °F AR, Ha A4 5o d%
= AlQfolal FFEAE GEMA e BAE 4 glom, A= 4] olsiAA]
Hoi7t ARt v= HollA GEMAE SdAs B =T GEMA: 274491 el o+
S 8 9 7tA A dd= (Office of Gas and Electricy Market, Ofgem)©] ¢,
Utilities Act 200091 T§AI%E Ofgem®] L2HAQ o7 = 7| B w]ef AH]Ape] 7|9}
gt kA]Ql o]ols H ooy, 7ot ARl AR sl AR} o]

SE
sfiof gttt Zlolrhio4) E3F EUAFAS] ouA] AN} Bk Ofgeme S o]

=

Z A% 2019.11.21)
192) Lockwood, Matthew, The political sustainability of climate policy: The case of the UK Climate Change Act,op. cit.,

193) Fankhouser, Sam et al., 10 Year of the UK Climate Change Act, Grantham Research Institute on Climate
Change and the Environment, the London School of Economics and Political Science, 2018, p. 14, available at
http://www.lse.ac.uk/GranthamInstitute/wp-content/uploads/2018/03/10-Y ears-of-the-UK-Climate-Change-Act_Fankh
auser-et-al.pdf (FF A< 2019.11.21.)

194) Utility Act 2000, text available at http://www.legislation.gov.uk/ukpga/2000/27/contents (2% < 2019.11.21.)
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2] AE ZRIA712L BU 31975710 RG9S Alghols HoF0] #AIE i oRE
AWt} 2 Ofeem A A% B B ot 7714 A3he Zrt), A AL HAstk

B7lst= Ak Ofgem®] o]t} 195)

=2 19891 Z71%0] AFH ol &7 717 Tt Moo = A7 7HA
A AT SHAAIZIEE] 3= 19899 7Rl BAEoH, A7 e F42 |
2 ASE WA, S0, WRSIAEY BAT AL FEoE WA o ByHs,
4339] 998 maek, 27V B AURES] oIS masio Aol B2 7
e Aol Zsksnt AT} 1A AV BEOR GEMAZY AgiE] Hole
A FAQ1 A A= (Office of Electricity Regulation)®] #833 F=1"(Director

General of Electricity Supply)| AZHolo] {fA7|#o g2 IS s}t
2) 718k U] - HA
@ Utility Act 2000

20008 AAE G=ro] Gl HE 7AW (Gas Act 1986, UH N Gas Act
1995)7}+ 719 (Electricity Act 1989)9] Amfjwu] 2ES thZ 74517 F3let AvlEo]
ok g= 5= 19989 FEEE (F3AHL) HAIE ddielstal AiAdstr] ffst

of el
o 292 AAsteik. 19989 39 “AHIAE Sl 2T FA - fele 34 A7
drishets BIAS Wrksk 48 W oAsTe] Be AR Az $AY 49

ele] ARke WEshch

S WOl 20 e et Bk A, AAdst el Ao i
Arfjgof BES ooty T JAETFE vhe Mook I Ay 7RA Aol fAlE
gdote 7A33=4 (Director-General of Gas Supply)?t H=33=4 (Director-General

195) Hassan, Munir & Dalia Majumder-Russell, Electricity regulation in the UK: overview, Thomson Reuters,
Practical Law, available at
https://uk.practicallaw.thomsonreuters.cony/1-523-9996?transition Type=Default&contextData=%28sc. Default%29
(FF A% 2019.11.21)
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of Electricity Supply)s Fgot= M2 714713, GEMAS}F Ofgem= A5} &4,
Aol Tt AYIAb= wijdy o RES %ﬁeﬁ}Ei A &, 7o |
515 FIEdlorRtth. A, FE2lE At o]l(FFE9] o]} kA 9 AY FHF 4
H| 2] o]elo] FH5 o]F7] floll GEMACIAl M=% fAldts Fofotyl, 53 4
H|Zt B3 7]¥KGas and Electricity Consumer Council)= A8 sl5Ath.190 Al 5E 2 g
A ARl Qlol @33 ARl E2]9] 7HAE Aok ZFEokgit) o|et weisto]
& W2 JHAI7IEo] o|A] et AAo|A] o8& X5k, A 4552 %t
cross-subsidy S PFEISHe S S5ttt Tet AAS 53] 215 Slol 34AHNE
HEohs A7 8ol 7k B = SIAke] e AL A HIEES BPAE 4 Q=R of

A} 197)

Yo fPeE W sh, A Rof B ohjeh B 4% AR Boph B 5%
sfeln Asshgont g Rope] whz A% el BgEA otk

@ Climate Change and Sustainable Energy Act 2006
20068 AH & W2 7153l diAshs oflvA] S3e %t Hor 53] FYA
Hof A R7ko] ok Zuje} 1]4?7} St iR Y, 1L FoM = 5] A7F 4 - A9
4K microgeneration) 2] <ty
A 7719 AL, £, wojel] Be P 2]
(GEMA)®| A= HAIE A =9It Eet & 2 ouA] G847 350z ]

(community energy projects)& XI5t o5 9ol AAHFO] A2 PAISELL QUrt.199)

]

196) 35 AHA A4S 2 A
F545 23 79 olole] 9L 3
1 7|%= sk
197) Utilities Act 2000, Summary and Background, available at
http://www.legislation.gov.uk/ukpga/2000/27/notes/contents (& < 2019.11.21.)
198) Climate Change and Sustainable Energy Act 2006, available at
http://www.legislation.gov.uk/ukpga/2006/19/contents (|5 < 2019.11.21.)

199) &%, “@= 715Hstet A&7hset ovA Hr, rel=HAE S, HAATY, 2007, 40415,

Belik Mgt Sl W, 7] Avlabel wof sl EIAtel] FAkE
A S e ool o S Al A St
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202) Climate Change Act 2008, available at http://www.legislation.gov.uk/ukpga/2008/27/contents; BFE-¢, “F= 7|5
WP o] g 7)1 SRS GA AR} 1L AR, T AT, A3 AT, 267%. (FF L 2019.11.21.)
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Energy Act 20102 A2 o] et B2 Awet Axje} 75 HAslstoint.
Energy Act 20112 9= ZH7} A|9FeE “Green Deal Framework” AH|T=2S H 13}0}71
Aete] =0l th “Green Deal Framework™2 TIZFAA|7F 7Hgolut A8 ®igo
quzEE AdS AAskE] 2718 glo] AAJstal o]F ovA] 255 ﬁﬂ 371
b 35 RS ok a8 Azolth o] Ak Hi7olE Climate Change Act
2008004 AARY =7be] 2AVEA A4S =ReF 205097 3GAl AA I
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FRRL o] AxE WA Ad +E7
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203) Energy Act 2008, available at http:/www.legislation.gov.uk/ukpga/2008/32/contents. (% 4 2019.11.21.)

204) Department of Energy and Climate Change, The Green Deal : A summary of the Government’s proposal, 2010,
available at https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/47978/10
10-green-deal-summary-proposals.pdf (% < 2019.11.21.)
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oS IEsilrh. 11 8 Ul-go 2 QoA At A7 AR A A = (FIT CID),
H4- 7124 SFSHA| (Carbon Price Floor), 84 &= (Capacity Mechanism), Et4HjE 5-87|%

73} (Emission Performance Standards) 5-©] ZE3% $1T}.209)

3) 24 HAIS} =9

oA=L 20159 119 AEAFAA 2025E7HA] B4 e A o5 WrEs)AT 20164 11

A A Aoto] @71 HIAE Wastylr} 206 R 20179714 <F 6,000 o] o]2=

b

= oA T Agta ALRlR o] MRS o]lFUiE As B
Ao} g¥th 19904 ThH] e LANAS 40% AESFHAE 66% AAGES
ot Ad 2 | Bt g=e] At 52 46| F9on g ARE ol#e FA4
2 A&s1] Y8 s Yt £5] 20159 22% 3 H A H]FS 20173 1ARE7] 2%7}

™ 20179 49 A0 2 24A7Hset Agt S A 7hEshA] o
7155 AlS71E Skt

205) Energy Act 2013, available at http://www.legislation.gov.uk/ukpga/2013/32/part/1/enacted (Z% <5 2019.11.21.)

206) Department for Business, Energy and Industrial Strategy (BEIS), Coal Generation in Great Britain: The Pathwa
y to a Low-Carbon Future, Consultation Document, 2016, available at https://www.gov.uk/government/consultations
/coal-generation-in-great-britain-the-pathway-to-a-low-carbon-future (3% A< 2019.11.21))

207) Department for Business, Energy and Industrial Strategy (BEIS), Coal Generation in Great Britain : Summary
of responses to consultation, 2017, available at
https://www.gov.uk/government/consultations/coal-generation-in-great-britain-the-pathway-to-a-low-carbon-future
(FZ % 2019.11.21)

208) Department for Business, Energy and Industrial Strategy (BEIS), Implementing the End of Unabated Coal by
2025 : Government response to unabated coal closure consultation, 2018, available at https://assets.publishing.servi
ce.gov.uk/government/uploads/system/uploads/attachment _data/file/672137/Government Response to unabated coal
_consultation_and_statement_of policy.pdf (F|F A< 2019.11.21.)
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209) Ibid., p. 4-5.
210) Ibid., p. 6.
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212) Ibid., p. 7.

Impact Assessment, Nov. 20, 2017, p.8.

213) BEIS, The Future of Coal Generation in Great Britain :
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214) Department for Business, Energy and Industrial Strategy (BEIS), Implementing the End of Unabated Coal by
2025 : Government response to unabated coal closure consultation, 2018, p. 9.

215) F=ro] 20139 HHAGNES DSt A 9] Z1AE7do] egobd A AL, A4t FAE A5t
7% 417 oFe Agolet WY B 4] tie Se7t Ak ol ajdely] Slet WetoR A SO
SFAIZA T (Capacity Market, Capacity Mechanism 52 8015 SA54 AHHE ZIsHAITE

216) Wynn, Gerald, Time to re-think Britain’s capacity market, Energypost, (Oct. 31, 2018), available at
https://energypost.eu/uk-capacity-market-review-reform-rethink/ (2% < 2019.11.21.)
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217) Ibid.,

218) S&P Global, “Record low clearing price in UK’s 2019/20 capacity auction”, S&P Global, (Jun. 13, 2019),
available at
https://www.spglobal.com/platts/en/market-insights/latest-news/electric-power/061319-record-low-clearing-price-in-uk
$-2019-20-capacity-auction FF A4 2019.11.21)

219) Wynn, Gerald, op. cit.,

220) Ofgem AFO|EA AN EMRS TN 2 A9t WY QIT}, Ofgem, Capacity Market Rules Change Propo
sals, available at https://www.ofgem.gov.uk/electricity/wholesale-market/market-efficiency-review-and-reform/electric
ity-market-reform/change-proposals (|5 A< 2019.11.21.)

221) Ibid., p. 10.

222) Department for Business, Energy and Industrial Strategy (BEIS), The Future of Coal Generation in Great
Britain : Impact Assessment, 2017.

223) 20179 9= AH7F EIRE k2 Fwe] oitebda Ae 7t dde] HH HAA (Air quality plan for
nitrogen dioxide in UK)&=
https://www.gov.uk/government/publications/air-quality-plan-for-nitrogen-dioxide-no2-in-uk-2017 #=. thst @4
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= d
e Fdo] F5ke v A7 (Energiewende)’©] 4 Uf-§oltt.

Aol =L FHEolA Aol 7P Eo, ol= s A At 20201 =4

7t A BRE ] I Aor AiEE A o)E wrtel7|k St FE 5
g HYof| ojo] EAR AAS Akl o5 WAlslehs I Folrh A =0
AR7}drESh 2014 7)$985% =2 198 2020 (Climate Action Programme 2020) | A] 4]
A 42 Ao A AlRFste], 2018' EAE 913] AY & EARLE QI 20199

oA 7l edEd A 9l vid g5 BRI Sihele AAUZ1HE (Clean Air Strategy) HIAE
https:/www.gov.uk/government/publications/clean-air-strategy-2019/clean-air-strategy-2019-executive-summary 217,
224) Department for Business, Energy and Industrial Strategy (BEIS), Implementing the End of Unabated Coal by
2025 : Government response to unabated coal closure consultation, 2018, p. 11.
225) Thalman, Ellen & Julian Wettengel, The story of “Climate Chancellor” Angela Merkel, Clean Energy Wire

(Sep. 23, 2019), available at https:/www.cleanenergywire.org/factsheets/making-climate-chancellor-angela-merkel
(BF d4 2019.11.21)
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19 Aet]Ye]= U4 FA 20389712 RE AEHASE GAH o2 Hifsk= d1
FS HESIGTE offjollx= BAR AAE SHA H7|7HA] Bl & 4= Al =Y A
& Ae] dsdat 7]t oS A d-S 7hds] AmE T, 20199 19 2AE 913
of| A et F HICH W8-S FHoE SAES 9ot 79 FH Srte] ol Auj Rt
() 5 A=latyd 2 AR 8%
) =Y A9 A A
U] AGAIEZ 1998 o] 2 RTEQIeE 20129 7] =Y AR
A= 80001717F AR E.ON, RWE, Vattenfall, EnBW U] 7 t3 HH2A7L 5+
o] 13%E Edotal ot 4T Y 7H9] Tennet, Elia, Amprion, Transnet BWTHE %
A - GAFGZHTSOs)ell olslf =g =L St} 2011 F4Aoke] E o571 HA|e}=]
A 71E9] 4259 WA IAE0] SHANYE wiZet A, Transnet BWE A|2lgt Al
N SAY GAAA = UE=E, A7), 38H 24 AP @9t itk 2013
| 715 Ag a7 SFAFEA= (distribution system operator, DSOs)= 90017171 H+
o} v Y2 iR 250 THAE Eieta glo], WA siArE S
S st AFdAE Stk 4t HARAE Bl RGAAAES] 9 FFE TR
AFHEE 7 e FElo|th226

Germany, 2015, p.7.

226) Deloitte, European energy market reform country profile
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Generation Power Market Transmission & Distribution Retail

Four ma Opti I 100%
actors PR beralised

E.ON, RWE, Vattenfall,
EnBW

EPEX Spot (Paris) Balancing Consumers
EEX (Leipzig) Market can choose

. s
Interconnection:

IPPs<23% AT, CZ, CH, FR, NL, Market offers
DK, PL, SE, LU

Deregulated

German Energy Act Zr3SEE Reﬂ'_-'[':::: :::U;" =
9y EEX Future P

(EnWG, 1998) Distribution assets
Cross-border markets 5
(Price & Revenue Caps)

Regulators: Fe | Network Agency(Bundesnetzagentur), Federal Cartel Office (Bundeskartellamt),
federal network authorities in the federal states

Z3]: Deloitte 2015, p.6

[124-11] 201810 S M WA

) Syes L f

Share of energy sources in gross German power production in 2018. = |
Data: AG Energiebil 2018, preliminary. m |
Mineral oil Power production in terawatt-hours (TWh)

Wind onshore 93.9 (14.5%)|

Hard coal
83.0
(12.8%)

Wind offshore 19.4 (3.0%)

Hydro power  16.9

Lignite
146.0
(22.5%)

Nuclear
76.1
(11.7%) =

@ sysaso

Z4: Clean Energy Wire, 2019
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=9 2 208 B AEH 02 Ao g2 ik 91t ohet A HAE 7Y
aret A, el ] BlSol
o] Hl&o] 352%% 71 =
AHL 11.7% <=o]tt.

w49 7tk 2018 7% = A8 AT T A4

A =
|, RS 343%2 F VAR &g AATAE 12.8%,

=
o

() =<9 715Hs} oz F=8 HA A

S oY A] - 7| S} T2 73 (Integrated Energy and Climate Programme)

=Y FH= ollvA] 449 & JHE 9 715 Rt tiet SEAQl tf-S o] dgto s
2007 8 “F& o] « 7|93} 17 7~](Integrated Energy and Climate Programme)’&
st ol 22 o 38 59 FAE JH2E EU 9193] (Buropean Council)oll4 EU
offz] 7|eHs}t 8- 218t 8 B HEE A% AS iEe= olF =Y Ui}

sefi 1elo] Agtolglet 2006-074 717F AL A 719, BAA, % 5 Thare
o1 Hok olshuAR S| Felg 27t od4] HAHE|OE AZste] 5 A Fuls)
e oleiat 0] Fyel AYH 71 Fst heL 91 oA AA 3o AKe @

Fao] oA, @ AAF 584, B §7 Hoolt) oldst Ylo| ztsle] £ HHL
20204 714] 1990 7|5 A7IA HlE 40% 1=, olUA] -8 20% N4, A8 Hof AAY

oAulA] Bl 30%714] gfigke olluz] 713 Rist 515 Attt “E9 oA - 7]

-{Oh
rE

8 n2 O oA 715 Hst Roke] 207) AAE 25 LY Qek22) 2007 129
59 =9 JAHL & g 7S o]disty] Yot 147]19] HHet (7]%_ HE ) 2 Al Hok
AdyS 2lzlell AZEstsit. 20084 5¢Y 214 7} oto] AZEIh. 2008W ot =9

227) Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), Key Elements of an
Integrated Energy and Climate Programme : Decision of German Cabinet on August 23rd/24th 2007 at Mseberg,
2008, available at https://www.bmu.de/fileadmin/bmu-import/files/english/pdf/application/pdf/klimapaket _aug2007 e
npdf (F A4 2019.11.21)

228) Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), The Integrated Energy
and Climate Programme of German Government, 2007, available at https:/elaw.org/systeny/files/Germany%:201.pdf,
pp. 1~14.
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= H =2 5@
e flof Al EHA 2 heat grids Zﬂ*é% j% St HEe 11% s ASAS T gk

ol A7) 2HAEE oyA H]%% %O] A Fofe] 8&Z Eol= artE 7[Heith

® olvAHSF 749 (Energy Saving Ordinance, EnEV)Q] 7]A¢F B : ¥ Hofo]
AU a&2 =ol7] 98l ovA] &8 7I%2 20099 30% “JIotal 5 30%7HA]
FE 5 e NEeHE FHEsl

® AYANAAH (Renewable Energy Sources Act, EEG) 7074 : Aol 2] M2 v]5-&

229) Ibid.,
230) Ibid.,
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@ 13%e1H 20209744 25-30%7H4] Aot BES Ao SIat Aetolet. 59

i 28 a8&e A4Sk W= B ok

@ A2 FH (Renewable Energies Heat Act, EEWarmeG) A7 : A YA A]

=
=2
ol Ue S dRE Fo Mwe A2 4 9 APl Ak AL
H

—

® 7t A4 733 (Gas Grid Access Ordinance)®] 7H4 : Hfo] @7}A7} 7]& A A7}
2 o] AA 715 oto] 7]E AAA A AT ARSI SHA Hio] @ItAS ZW A
&g 7Meote s 7|E9 g2 hAsknh o] AEtS Foll &FF Hio|erkA HIFS
20309712 10% i 4 Sl AC® AidE

Hole ds

@ Htoled=m HEH (Biofuel Quota Act) 717 : 2020@7}A] Hio|Q A g O] H|ZES

20071 BT 4 RS SHATAE ek

o,
A,

o
A,

© A47FsA 733 (Sustainability Ordinance) A|7 : Hfo] 2 dAxm A4 A] &
E7H5% 2, AQAAR] BE 52 97 A oFTIE, Holedm AolFr] %

= ~
AR A% WAISAS Betel SRaok St o 59 v ot

=
)

@ 9= E4 7 (Fuel Quality Ordinance) A|7 : HFo] @ ofet-&3} 3k o3} Hl-&
2 71 suelA 10%E A, wlole BB A1 swdlA s ARet

} 79 (Hydrogenation Ordinance) A : A A Zof|A Hlo]e o d-&
QU3 5 5]-85k3lr

@ +447
=
—

ol

231) F 5 il oAb, <oy 2],
http://overseas.mofa.go.kr/de-ko/brd/m 7205/view.do?seq=674460&srchFr=&amp%3BsrchTo=&amp%3BsrchWord=
&amp%3BsrchTp=&amp%3Bmulti_itm seq=0&amp%3Bitm seq 1=0&amp%3Bitm seq 2=0&amp%3Bcompany c
d=&amp%3Bcompany nm= (&%, 2019.11.21.)
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AAH

TH2of

@ olisierast trled FlEo e AEAAE AT AR : 712 A4 A7) 7%
ABAEE oltgiets £ frleg slzos A

H|o]AtoletAs 2ATEA HjE

s
do
ol
)
ol
e

@ 7% R3S 919t Sfetad 1Al R A S 247 A
_"

R EAREIE R B

2) oA 4 2010 (Energy Concept 2010) 2 Ol Z] 37| Z] (Energy Package)
= A= 20079 TESE oY) - 7| eHE T2 IS HiRFo 2 2050 71] Hrt
271291 oL 2] AARFS AAISH= oA 4 2010 (Energy Concept 2010y 3
ot oY A] g 2AZRS A=, AR B g, ofluA] 4H] A5 2 ofly
2 &8 ALE FA 942 ol= o[t B (Energiewende, Energy Transition)<)]
A AN AR Wb Wk B6) 0509 7] BE B4S 918 Bopd A

28g @7 AN )

[#4-3] S O|L4X| T4 20100 S5

+= 2012 2020 2030 2040 2050
247k~ 8ilE (19904 tHH]), % 27 -40 -55 -70 -80
% A=Y AR HIF, % 20 35 50 65 80
12} o 2] AH] (20084 ThH]), % -5 20 -50

232) BMU & MBMWi, The Federal Government’s energy concept of 2010 and the transformation of the energy
system of 2011, 2010, available at https://cleanenergyaction.files.wordpress.com/2012/10/german-federal-government
s-energy-concept!.pdf
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9,

ful

Al B A, AA A9AAR QAIE A13-22

r=o) oy g o] F

[e)
4,

2013.

234) AIBAAAR, 1797 FTAGNG FAAAZA AFLLA,, 2017, 775,
236) BMU & MBMWi, op. cit., p. 15.

235) oA A A+

233) Ibid.,



A4% BU Fo30 gae 38 9 vs 24 || 179

- FAHA| Fol Fofohs AR AUHA <R3] E Aot ARlA
=5 AX 2. AAA Beo]  24e PR =207t ofd A39] 92l
Tdste] Aok WAl Ut Alae 5 -6
5|7 Shlr 5 ol 20189 FYo] Aghie] x5 24 o

£ 20119 49 495 E 59 28U71A] 5oty A
oA A&kt e S 9s]o] AR Wotse] A2 87](84GW)= SA] 7t
& SHorl WAl 97](12.1GWyE 20221 37H] gA 4 2.

fol
™Y
e
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¢
o,
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il
0,
o,
ok
£
ata)
[

N}
S
=
—
i
~

olet HEoe] 2011 7€ YA A

(Energy Package) & IoI3IT}.238)

=
ol
el
Rl
E
21,
)
ol
el
N
4
ret
S,
s
>
£,
N
B

@ YA (Atomic Energy Act) 7§73 : 2022712 E QS TAH o2 H2fs}
=

A, ol wE HAHE2 R IT FEsR st W= Bl Qi

@ L= (Network Expansion Acceleration Act) A|A4: Mol goff 2 &
AE Sl A=Ak S0 AR Fdu7t 2 S5 2o T W, it
B Qe g AGolA TSt qlof A 1 AdEw A Bado] wobklth Egt
A 75 ZeAEE M| G50] o], ofd i A4 At Hdo] A= A%
Aol BASH= wAI7E A& E U oo APt AAste] + BAE e
e AL s2AEE= AT (Federal Network Agency)©] W6t = olo] I

2AE $9 AAS A4Sy ALY HPL Sekng Ak

237) Dickel, Ralf, The New German Energy Policy - What Role for Gas in a De-carbonization Policy?, The Oxford
Institute for Energy Studies, OIES Paper NG 85, March 2014, p. 25; ArASAAGAR rEQ = 7|5t 71
AAZAE HFEIA,, 2017. 5, 18%.

238) AFGEIAER, ol HilA, 90%.

239) oUABAATFY, 4ol HiA, 16%.
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@ AP (Renewable Energy Sources Act, EEG) 7H4 : A=) ©AIS #Ha=
FHohke dgto s U] S v A6k flste] F8, A4, Ho| e~ 5

Aoz el tigt FIT Adg2 dste Bets Zedeitt

ook
3l

@ R4 (Energy Industry Act) 7B : SHAAR]S] B8 unbundling)= 253},
U BE Ay LYAAKTSOsyt A 15 FsAES +HT o575 Fofsloi

® AYUA]7] 5 #3572 (Energy and Climate Fund Act) 7§74 : EU ETS B8i&¢d 72}
o] oS 7]l AYskes stol, YA wH|x|, 2 X5HA oz 34, 719 2 2
Ho ¥ 229 ZgAE A7A AT Fo E8she WeS Edeith

® ALPREY 753152 2~
Towns and Municipalities Act) A7 : A 2 2| F-5A| oA 2 Y ofu] x|} S

(CHP) AH8 SIS A[H5h= h.

Rall

AL trengthemng Climate-Friendly Measures in

BN

_?L
o
ke
=l
rol

@ e WHdu] 73 (Offshore Windfarm Ordinance) 7R : ARSIAFY (Federal
Agency for Maritime Shipping and Hydrography)©| s8-8 T2 A E o] £l Hxjof of
e HgRE Foigtow ol whet sjgE 1A m2AE HA]9] 7hA

e YT 4 Glek2o

Al

=

-

e,

oy
E<hire)
-

3) 7]5PEZ 2130 2020 (Climate Action Programme 2020)

Eolo] o AT 20104 JUA] T4 20119 o7 W17 WES AL
0] 7|2 A} AT B 4 9ek. SlelA] AFHo] o] WAAN EUH F2

240) UABA ALY, o] HIA, 17
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3 48 % shir} oA AT A8 mUEY Aol 20114 109 = AR AR
L oA Ag Fa 28 old ol tgt Wt - 2= 9fa) njehe] oA mUEle

LZ2A|A (“Energy of the Future” monitoring process, EFMP) A& T ¢I5t5th24) A
e oluAAde A U ZeA~0 BPES Sl 4 HaA 2 oA F
oKFocus Areas) ¥ A H(Indicator) A= 91t 570 =295 HAAlsta, =A< A
w7F1 e BUEE S Aokl BUEY Halke] digh B7EeH A (opinion)E
AlEste S skal Qlrh242) RUEE At vjd 7ok A7HE 174 (Annual Monitoring
Report)2} 3 7|2 W7Fsh= Z124 H 1A (Progress Report)E 5ol 53X 51 QlT}243)
AR U A AL vlolH FHOR A Balxoln],
U 5= i ARffizhe] 5Qle ot it A} shelofl RUE® HUAE AlEsfof
grh24d) A H A= o |z[gh A 0] 7| Aol 452491 A3E 46k ||
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A 7H] o] ® FLE] AVIAE HEGIG O 20099 o] AT 5 FA|7E BA
Hlom, 201299 20138 A& 2ATRA vjEFe] L5 Ftet
20123} 20139 =4 9 Fhke] FFor Wbl Akgo] F7ketal
A AR AF8o] Z7keel 7] wRolt) ofef] ZoA B 4 9J%o] o] LAITLA
Hj&ere WEO|GA ] ATfolR L

d oiH] 2A7EAE 40% ASESHTE 52 ouAdS Sxe 246 ofse Ae=
AYE. 19908 thH] OF 33-34% FEWS AHL S 9k A0 AYHt wA
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241) oflv=7 Z]‘ﬂ?"l r5d ourdgt £x(-20164) ket 20199 AHA = ugy g, AA
oA ¢ POlE A|19-62, 6%, 2019

242) AU ZA AT, el B

243) ﬂ]LﬂZlﬂoZﬂ@%Lﬁ’—l oFo] HTA

244) UAZEA AT, o] B4,

245) U ZAATY, Aol HIA.
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L8 w97 93, oF 6,2009E-7,0005F £0] LAVIA HlEFS ZUtH o &S 4
oMe 248 E@sL Yt

3
[134-10] 1990-2013d S 7t 2MIIA HIEZF FO0|
3
5 1,400
s 1,248
s 1,200
= 206 1,041
E = 1,000 935 Fl:;? 977 980 913 — 947 —_ 929 __ 940 __ 951 _
=25 133
Ghe 127 117 119 118 116
.2 800
232
28
‘E o 600
58
@
e © 400 4
4
3 200 -
<L
[
] 4
© 1990 2000 2005 2006 2007 2008 2009 2010 2011 2012 2013
Year Forecast
Kyoto budget m CO, emissions Total non-CO, (CH,, N,O, F-gases)

Z3: BMU 2014, p.12

7|1 PEIT2 T 20208 SUYETL 8l F7F 452 F o7l EokelA A
o] 9it}. A HoF (2,2005F %), HiEdAHA 7S (BU A wet 4

A G& HOoF (2,5009F ~ 3,0005F &), ZAE L F& Bof (150~470% E), 55 K-
7F-1,0005F E), B]FE)eYA] ok (660~1,1308F E)ol4] & 6,200%H~7,800%F ES 7=
St 3240 1 Fol A 247IA MiEdaAHRA LS S, M Eofo] A5

3
Ay EE Zobs XA

.

L& BUel MiEAARAE B9 5U9 e A5 BRE 245
3
2

ste] EUAHI9] iE AR e a7t

246) Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), The German
Government’s Climate Action Programme 2020, Dec. 2014, p. 11~12, available at
https://www.bmu.de/fileadmin/Daten BMU/Pools/Broschueren/aktionsprogramm_klimaschutz 2020 broschuere en
bfpdf (FF A% 2019.11.21.)

247) Ibid., p. 26.
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248) Ibid., p. 28~30.
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4 3870 7HHl & 2.7GW(13%) 2ol ot 7 HHAE HAlo 2 AYS 4
SFGITH249) E5] BHAA] HiQto]| hoto] Mgt AbiA B Lgxgto] A whlhobgly,
HIAEE TN HidishH A M a2 St BAE 8ok R dd A
g2 PEA7NA Folrt.2s50

Ha7t 2 et d Al ae 201795 E HA=7] A7kA] AR A izt Al

e A 55 A H 7He 2R o182 dlAeolH, 54 B diF EHad
Hae A3 Aoz dyFrt2s) o] wef RWEY Vattenfall Europe¥t Zo] T3
PRI} BATE WeA, Gt weAo) digt Balo] bRtk 57 2 8

A4 HAR 1,10090~1,2507F =2 2477 fEE Ao FATEHA g AE
ollE Aok 22007 & A=HE Byt njug Zlof2he HHo] A7 = glH.25)

715205 A1E 20202 202010 AR 40%E D407] flote] A=ropolA @7zt

SO 4% ke Iulsks Bl T AR 2o HAER Ao] BALoR Y

4) 2050 7]$85A12 (Climate Action Plan 2050)
A5 Zher steibd o] 27| H|AE Folf M Roke] RANMAE 7 A5 |R AL
B o] & 14 Fl 20169 119 5 HHE= 7

S =
20159 & greld mgAolA 2050870 HagHe olFoloRitte SR Xty

ﬂ
o2
i
2,
et
[\®)
S
(9]
<

249) REUTERS, Germany to shut down coal-fired plants, extend power grid: sources, (July 1, 2015), available at
https://www.reuters.com/article/us-germany-energy-coal/germany-to-shut-down-coal-fired-plants-extend-power-grid-s
ources-idUSKCNOPC02P20150702 (2% H< 2019.11.21.)

250) Ibid.,
251) Ibid.,
252) Ibid.,
253) ArATAAA YR, oFo] HIA, 81,
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254) Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU), Climate Action Plan
2050 : Germany'’s long-term emission development strategy, 2016, available at
https://www.bmu.de/en/topics/climate-energy/climate/national-climate-policy/greenhouse-gas-neutral-germany-2050/
(FF A% 2019.11.21)

255) YA AALTEY, =9 o7 Ag Ae) 2 w7 @ AW, o] WA, 11-12%
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[134-13] ‘7|8 SA = 2050° 5} 2OFE 2H7tA HIEE

in million tonnes CO, equivalent
1,400

1,252
1,200
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210
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149 140
128 130 T 125

600 284

909  gps5

130 131

186 180 181
400

208
189 180 188 15 1qs
380
357 | 377 349 W 343
200
Largely
164 163 157 155

greenhouse-

161 156 162 171 169 gas-neutral

1990 2000 2010 2011 2012 2013 2014 2015 2016 2017 Targets Targets Targets Targets
202 2030 2040 2050

Targets Other W Agriculture ™ Transport Construction Industry M Energyindustry M thereof CO, coal thereof CO, lignite

Z24]: Commission on Growth, Structural Change and Employment, 2019, p.17
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(11.69%), %
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256) Commission on Growth, Structural Change and Employment, Final Report (hereafter Commission Final Report),

2019.
257) Ibid., p. 64

258) Ibid., p. 63.

259) Ibid., p. 63.
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F3F Qe = AT o2 HME A4t At o WAl e R} AkE F
off 24 Hj4) RZF (voluntary close-down premium)= A58 4+ s HIIs5HY
. Aol B2 AN ARFE LS Bef. JUSL ALoe 2 A

oldst Rz 2L 5] AATH Fro] 7]2o] ZAE|oJof 5l RE Bz 23
& Sje) ma wEel e sofop wick

A% U (Federal Network
Agency)®] AES JZ% of gt FU2 Xﬁ 2022@177} BE %1—% Hzfstr12 AA
Mgt W712] H#shr| 2 Aok A4S 2022 o] 3o AEEg MY
**01 A= T2 7 e =7 ARl ol2Rt Wil Heaw et de
5t7] floiA= AA|R7E AEA oz Sdslofof ottt & AP A] F3xE 20301
7H2] A g BlF 65%7HA] Sdjoltt. Agt Hajiet A2 g AAAHA
Astz] figt Weto 2 A Ex]of Aoz x|zt )l 4+ AEs AR

e L
B ST oI HA71eF 45 St oln] AL AT 105

714 7] 2:30] 5 o) o4 7H5}9I, THE OECD F7to} Wmsltets e o
A

o A7) a30] 27 QAR At A7) 24 B ohel Belgorrsl e Bl 4T

260) Ibid.,
261) Ibid.,
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(1) Yg=t=o] AexAte] 78264

sl deRe] g JNAAE 22 eie] A9t A4 HeR £
ek, WERo] B 19979 2 WA $ oA At 20098 A A 4 A7
20091 oJslf = W FE Gt 20099 AL A3eAA] #7112 ZH 9 (the
Third Energy Package Directives and Regulations)2.2 © 2 ¢2A St 89 UH
AA= dEH=9] oz | e 9fet 7127} Hof gttt 1998 HEHE 2o
A e A WA Z3o] AYEHA YEH=o] A WA ool At

A el oA A0 £ A 2A0. o] B A3elA) 7]
w3 ABsh] Slel 20124 72 129 el s ARHGITE 2R @ AR

7]¥H(The Authority for Consumers and Markets, ACM)©| =7} 1#A] 7|#Ho2 2] A 5|

A

B

ol o

262) Ibid., p.66.

263) Florence Schulz, Germany’s coal phase-out bill to be ready by end 2019, EURACTIV, (July, 5th, 2019)
https://www.euractiv.com/section/electricity/news/germanys-coal-phase-out-bill-to-be-ready-by-end-2019

264) Bird & Bird LLP, Electricity Regulation in the Netherlands, 2019, available at
https://www.lexology.com/library/detail.aspx?g=d3b6b42e-fd53-42d0-aba9-9727f6026093 (F|F A& 2019.11.21.)
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dgeee] e B AS 2004378 Aol Sk A48 ol 4, 719 B
S o ofsl B Aol ohlet 15 A4] FIAES
Aeg A7t ok 7198 T AL 5] Afatslol AT, TVv A Anlg

Al s7ste 37 GAle 9443] sl7FE BSsfor ettt FA YiEd=ole 5071 o]

A i, 4 9 3a2 AR dg=te A7 :’—E] = SANAHED
ZHtransmission system operator, TSO)S! TenneTol| oJaf TFA| == L AGA g} ui A A]
A Hl-2- 2 (distribution system operators, DSO)l| 2Jsl] A== AddujHgoz LB
ok 2008 A ZEOF Unbudling o] = o]% o] FHTv} T, 4, vidxt A
e A= oE FA7E eodsoF gt

TenneT= =7HAEY #e] 9 {2 ool Aodedie] ek 2 Ay w7ieh @
g o] Tt NorNEDA &7} BritnedA|o] 55 &3l 20087} 2011'd0] -2 ¢]o]%}
AF=r9] FHY} AF(interconnection)©] ©]F] %It COBRA cable> =7 S5 HH-&
dintgo]| dAsjoF she 20199 &= oA o|t}

1) Y AE AL 9 G R A

QA0 S7pgAet FAY ke WA AuE st Aol EEofof e
dgesels e AudAels Ads) glshis ot skt Basie o
83 57k o2 SAN7E B4k AARE Holl uhE §7F, 2442 Flora and
Fauna)fo] AT 171 o olek. A9o] wtebie gato] A2e BAA gt 54

Aske ol & 45 gtk AAADAT A2e BAADS AT Ao gl
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Already of Becoming Stranded Assets, Institute for Energy Economics and Financial Analysis (IEEFA) Nov. 2016, p.9.

@ 44
265) Wynn, Gerard, The Dutch Coal Mistake : How Three Brand-New Power Plants in the Netherlands Are at Risk
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[1214-14] YHBE MY 9A

_—— ="

TWh mGas mCoal mAllrenewables Nuclear

100
80
60
40
20

0
2012 2013 2014 2015*

Z2]: IEEFA 2016, p.9

2017\ o] H=AP] gofshz AebdAs F S7Hot o] & 3709 Al WA
7} 201590 7Fs2 Aot AliPddas] B AulgFE F 3.5GW, 7HE d 47
Z¥7y 254, 26 H & A A 27 F 1.23GW fEo|th.266)

—_

[A34-15] HYIF2ES] MEMUFA dig (2017E 7|F)

capacity, MW efficiency, % |emissions, mt
Maasvlakte 3 2015 Uniper 1070 0.46 2.98
Rotterdam 2015 Engie 800 0.46 2.79
Eemshaven 2015 RWE 1600 0.46 6.29
Hemweg 8 1994 Vattenfall 630 0.41 4.2
Amercentrale 9 1993 RWE 600 0.4 5.67

£ IEEFA 2016, p4

266) Ibid., p. 4.
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2015\ 71 s7Q9] e aolA siEshs 2A7IAFS F 22008 L& Hdd
E Azt F e o 16%S AA|RI267)

1) Energy Agreement 2013

HEHEE e F4 =710l Hls] 247t 455 St =9 HES Ak
ok Al AR= 2013d0ll= 477 Z]ao] AE7Hse A= SI9t olvAl E@A
(Agreement on Energy for Sustainable Growth, the Energy Agreement) o] 2|55t} ©]
RV 7] HRE 2RI © 20209712 UBHENA AR HF-S 14%
712 G|, @ 20239717 16%= S, @) 2013\ thH] 20208717 o972 a&&
T 1.5% =012, @ 15,000718] F7F A E FEethe Aol 1 Fxo|th o] dA<]
T RATEA S dish 3 WA Qlth

SHH EUE 20073 IPCC7F ASH 25 B8 2AS Y8) 202049714] 1990 4] 30%
AEFRE AASHITE YEHEE 2007~20099 717EESE o]of A-gshe 2529 A5
23 AAste] TEet vF 9lotk202087H4] 19909 thH] 30% 74%) 5 2371 A
St A otk YEHEr s HAIE F9l 2T 2 SIS R
(2020 =E)y= EU slEd7 Al Fofoto] vide=rt i 2A7tA 45 55

(2020117F2] 19909 715 14~17% BZF)7F ARA

2) Urgenda 7|% &% (B H)

g 247

¢

A S A UEHtE AR F7] 45 58 Ao BvE 7t
2 AIEA UrgendaZt HIEstE JHE A2 AFste] 543 AAA

ol ol% ®iskshr] AlshAl.

267) Ibid., p. 9.
268) HAI - e, 7|5 Hste Zrte] AY - T AgRo] 2ATEA A ARRe B
rg].ﬂl:HJ,} A, ZAddsty vlwHEa A, 4154, 20159, 179Z.



194 || maw 39 92 wgaz
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3) 20181 EAE 24

HEHE HH= Urgenda 28 & o F 24A7IA 4= S8 A4S AT 2de Al
ZFstaict. 20179 AH= 203007k 247k 49% A5 HRE HHSHL 20180
205097k2] 247k 95% S SRS HHEAIAH. o] WES B2 71FRet ek &7
StaL ofglef] AlEstaltt27h o2t A 2A Aol M2 mHE|EA A Urgenda

4% Warl 2 A% & Aoz BrpEgn

20184 59 UEHE AH= A Aehdda 57] § 25 A 2715 202490

269) 141 0] tigk AT A2 B - e, ol pslel ko] A9l - 22 el £AVIA 25 AR
3 yde weE FAoR, g AA, A15Y, 20159, 167-202% Fx

270) 241 A i gARE R4 WA, <7 FRstet ol Be] 4%, re it A4, Aok vt
AT, 237, 20199, 37~69% HZ.

271) Bird & Bird LLP, op. cit.,

272) Ihid.,
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Hafal i, A7 WAL 375 20309717 AR Eol el A) BALR Agk}r]2
A3 tam)

T2 20189 109 Sflo]L A1FH AN Urgenda 14 TES SIS} 20201871
A LATIA ZRHE Aok 25% AFotetal F ¥Ee mEtek sk YEdE FRE
M 53 G4 Azl SHISRIC 20199 X AP oF At W= vEwh=E 2020
| 1990 thH] oF 21% HE 0] 274 20209 25% #E HRE A5
olfithe Zolth webA 202087HA] 2A7IAE F45] Eoiof sk dgolA gt
BE7F AL 4 e A o 2R g8t A vlgRtE A= 20249 Hafsh =
YAHZHO] Hemweg AT HAE o Hoh HH} A 2019 F 7] w4
Foleh275) 2018 o] H AeH2E f1%t L

5WTHe] F=H|7]7to] Fojzitt, eyt FR
S gASH 2ANAE Eol= 2

ST 450} Hemweg WALE BAT A1FS 9% @AL 19 Folcke

L
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o
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E E
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I o
htll
(o]}
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KO,

273) Hill, Joshua, The Netherlands Announces Ban on Coal, Plans to Close 2 Power Plants by 2024, CeanTechnica,
May 22, 2018, available at https://cleantechnica.com/2018/05/22/the-netherlands-announces-ban-on-coal-plans-close-
of-2-power-plants-by-2024/ (% A< 2019.11.21.)

274) REUTERS, Dutch to close Amsterdam coal-fired power plant four years early, (March 7, 2019), available at
https://www.reuters.com/article/us-netherlands-energy/dutch-to-close-amsterdam-coal-fired-power-plant-four-years-ear
ly-rtl-idUSKCNIQOUE (3E A< 2019.11.21.)

275) Vattenfall, Decision of the Dutch Government : closure of Hemweg-8 powet plant by the end of 2019, March
8, 2019, available at https://group.vattenfall.com/press-and-media/news — press-releases/pressreleases/2019/decision-o
f-the-dutch-government-closure-of-hemweg-8-power-plant-by-the-end-0f-2019 (X% 4 2019.11.21.)

276) Ibid.
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280) Y.H.Song et al., How to Find a Reasonable Energy Transition Scenario in Korea?: Quantitative Analysis based
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[25-1] R4l JHEs MAAFLERO| BY JHIE2

Input
Generator Data Reserve Criteria
(Nuclear, Fuel, Hydro, LNG and etc.) (Defined by Korean Government)
+ Startup/Shutdown cost * G/F: Maximum generator capacity
« Coefficients of the heat of the system
function * AGC: 500MW
+ Ramp-up/Ramp-down limit * Spinning reserve: 1500MW
+ Maximum power output * non-spinning: 1000MW
* Minimum power output
* Reserve margin Renewable Generation
(Hourly average generation calculated by KPX)
Fuel Cost
(sl Corl) B, LNE mil G Customized input for scenarios
Demand Data * Imposing tax to coal cost
(forecasted by KPX as an hourly value) « Installed capacity plan(addition & abolition)
* Applying change in electricity demand
| |
Modeling and Solving ¥
Iteration over setting period
Generation Scheduling
Price setting scheduling Operation scheduling
Modeling the power \I(:(i:illllllgolil; f‘?(:lu
Data preparation market based on j;\iuo E ‘I)ll(;mi N Daily results of
for Daily Generation — Unit Commitment 51\ )L";ch . - Korean Power
Scheduling ok market Operation
system marginal price Energy production &
& reserve generation to
the operating unit each unit
Output l
Result
+ Energy Production
* Reserve allocation
* GHG emissions
» System marginal price
» Power purchase cost
» Power generation cost
» Settlement of power market to GENCOs
» Sensitivity of SMP with respect to fuel cost

282) Y.H.Song et al., How to Find a Reasonable Energy Transition Scenario in Korea?: Quantitative Analysis based
on Power Market Simulation, Energy Policy, vol. 119, p. 396-409, 2018.
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