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The International Energy Agency (IEA) has conducted in-depth peer reviews of its member
countries’ energy policies since 1976. This process supports energy policy development
and encourages the exchange of international best practices. By seeing what has worked
— or not — in the “real world”, these reviews help identify policies that deliver concrete
results. Since 2017, the IEA has modernised the reviews by focusing on the key challenges
in today’s rapidly changing energy markets.

Korea has been actively involved in international discussions on energy as a member of
the IEA since 2002. We greatly value its engagement with the Agency and our work, and
| have much appreciated my in-depth conversations in recent years with Minister of Trade,
Industry and Energy Sung Yun-mo on national, regional and global energy issues.

Korea’s energy sector is characterised by the dominance of fossil fuels in the energy mix
and a strong dependence on energy imports. To accelerate the transition to low-carbon
energy, the government is prioritising innovation in demand-side management and the
pursuit of a clean and safe energy mix.

In 2015, Korea became the first country in North East Asia to introduce a nationwide
emissions trading system that sets a best practice example for other countries in the
region. Yet, more needs to be done to reduce the carbon intensity of Korea’s energy
supply, which is higher than the IEA average because of the high share of coal-fired power
generation.

Recent plans by the government to permanently close coal-fired plants that have been
operating for over 30 years reflect growing concerns among the population over climate
change and local air pollution. The government can draw on this support to swiftly
introduce its planned environmentally friendly energy tax programme that will complement
other policy efforts.

Korea’s Green New Deal, announced as part of the government’s Covid-19 recovery
plans, builds on the country’s commitment to significantly increase the share of renewable
energy in the energy mix, currently the lowest among IEA countries. A higher share of
renewable energy will also contribute to reducing energy imports. However, using the
opportunities offered by innovation and digitalisation to foster the energy transition and
ensuring energy security requires more flexible energy markets and active consumer
engagement.

It is my hope that this in-depth review will support Korea in its energy transition and help it
achieve the energy policy goals of providing affordable, secure and clean energy to its
population as it adapts to a fast-changing global energy landscape.

Dr. Fatih Birol
Executive Director

International Energy Agency
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1. Executive summary

Korea’s energy sector is characterised by the dominance of fossil fuels, which in 2018
accounted for 85% of total primary energy supply (TPES), a strong dependence on energy
imports at 84% of TPES, and the dominance of industrial energy use at 55% of total final
consumption, the highest share among IEA countries. In 2018, Korea had the lowest share
of energy from renewable sources in energy supply among all IEA countries.

The Korean government is committed to advance the country’s energy transition by
increasing the share of renewable electricity to 20% by 2030 and to 30-35% by 2040, to
gradually phase-out coal and nuclear from the energy mix while significantly improving
energy efficiency, and by fostering the country’s nascent hydrogen industry. Under the
Paris Agreement, Korea is committed to limit its emissions to 536 million tonnes carbon
dioxide equivalent (Mt CO2-eq) in 2030; in 2018, emissions were 709 Mt CO2-eq.

Reaching these ambitious targets will require Korea to substantially enhance
decarbonisation efforts across all energy sectors, address regulatory and institutional
barriers, introduce flexible market designs, and make use of the country’s advanced
technologies and innovative capacity. The government’s announcement of a Green New
Deal in July 2020 as part of its post Covid-19 recovery package is a significant step towards
accelerating Korea’s energy transition.

Korea’s energy transition and the Green New Deal

In its 3rd Energy Master Plan (EMP), the government has confirmed its intention to
gradually phase-out nuclear power generation, expected to be completed in the last
quarter of the century. Korea is also committed to phase-out coal-fired generation.
Together, this amplifies the need to ensure system reliability and adequacy of supply at all
times when the share of variable renewables increases. To facilitate greater deployment
of renewable electricity, closer engagement with local communities through the creation of
frameworks for more active consumer engagement are necessary.

A key aspect of Korea’s Green New Deal is the decarbonisation of the industry sector and
the decoupling of the sector’s energy consumption from its economic activity, all the while
maintaining the country’s strong industrial export base. The Korean government is
committed to leverage the benefits of the Fourth Industrial Revolution not only for
economic development, but also to support the energy transition by harnessing the
opportunities offered by digitalisation to foster the energy transition. The proposed
measures include the creation of a big data platform, industrial convergence with 5G
networks and artificial intelligence, and the promotion of smart working and low-carbon
industrial complexes.

In 2015, Korea became the first country in North East Asia to introduce a nationwide
Emissions Trading System (ETS) which sets a best practice example for other countries
in the region. As over 90% of the emissions trading certificates are still provided for free,
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the ETS resulted in a limited emissions reduction of 2% in 2019 of all ETS sectors taken
together, and 8.6% in the power generation sector.

It is important that the government finds a good balance between mandatory and voluntary
policy to ensure the contribution of the industry sector in meeting Korea’s ambition for
energy efficiency. Moreover, it is also essential to raise the awareness of the industry
players that reducing energy intensity can not only make the industry sector more resilient
to energy supply disruptions, but will also contribute to sustainable growth and maintaining
competitiveness.

Transport is the second-largest energy-consuming sector and also has the second-highest
emissions. The share of public transport use in Korea has been stagnating, while the use
of individual motorised transport has been steadily increasing. The government is aiming
to apply solutions from the Fourth Industrial Revolution to the transport sector such as
“‘mobility as a service” and intelligent transport systems. Implementing the necessary
changes to the infrastructure requires coherent co-ordination among all of the relevant
authorities at the central and local levels and the involvement of local communities.

Korea also has strong ambitions for the creation of a hydrogen economy, and especially
for the deployment of hydrogen in the transport sector. To ensure the smooth roll-out of
the hydrogen transport network, the government should intensify its dialogue with affected
communities that have expressed concerns about the safety of hydrogen fuelling stations
and their siting.

Overall, reaching the ambitions of the 3rd EMP and the Green New Deal requires greater
collaboration at all levels of government, enhanced responsibilities for local governments,
and a proactive engagement with and of industry and civil society.

Taxation

The IEA welcomes Korea’s commitment to move towards an environmentally friendly
energy taxation system starting with the power sector (where in 2018, taxes on imported
gas were reduced by 80% and those for coal were increased by 30%), to ensure that the
price of each fuel adequately reflects the environmental costs related to its use, with a
special focus on particulate matter. The IEA urges Korea to expedite the consultation for
and introduction of the planned rational taxation system of transportation fuels. This would
complement the government’s other policy efforts to reduce greenhouse gas emissions
and to reflect the external costs of energy use.

Local air pollution

There are increasing concerns in Korea about local air pollution and fine dust and they
have become major social and economic issues. The Seoul Metropolitan Area is among
the most polluted cities in the world, and in 2017 Korea had the highest fine particulate
matter among OECD member countries. In 2018, the government implemented a
breakthrough policy towards addressing the issue by giving local governments the
authority to temporarily suspend the operation of coal-fired plants if air pollution and fine
dust exceed the legal limits set by the government. To improve the levels of air pollution,
the government is further committed to permanently close old coal-fired plants that have
been operating for over 30 years.

Korea’s population appears keenly aware of the severity of the local air pollution problem
and is demanding fast, and perhaps even drastic, actions. The government could leverage
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these concerns by pushing forward its agenda to reduce local air pollution while
simultaneously preparing the ground for the fast implementation of other elements of its
energy transition policy.

Broadening energy security parameters

Korea has traditionally maintained a high level of oil and gas security, although the country
hardly has any domestic production and no cross-country oil and gas pipelines. It has
consistently been in compliance with the IEA 90-day oil stock holding requirement. Korea
has successfully diversified the number of its oil and gas suppliers by taking advantage of
changing international markets. As dependence on oil and gas supplies from the
Middle East in 2018 was still 70% and 43% respectively, the government is committed to
pursue diversification further.

Moving forward with the Green New Deal, energy security will increasingly be assessed
against a broader set of parameters. Since the last in-depth review in 2012, Korea has
significantly accelerated the deployment of both wind and solar PV. However, as Korea
started off from a very low base, the share of electricity generated from variable renewable
sources was just under 4% in 2018. Reaching the 2030 and 2040 targets (shares of 20%
and 30-35% respectively) requires a resilient and much more flexible electricity system,
capable of accommodating the growing share of variable and decentralised renewables.

Korea'’s electricity sector is operated as a mandatory pool with a single buyer; wholesale
and retail prices are not set by the market, but by the government. The role of Korea’s
Electricity Regulatory Commission is largely advisory, with all important decisions taken
by the government. Failure to open the electricity sector and introduce true competition
and independent regulation along the electricity value chain can become major
impediments for Korea’s energy transition.

The government is proactively addressing emerging threats to energy security potentially
stemming from increasing digitalisation of the energy supply chain and the overall energy
system. The IEA congratulates Korea on the issuance of its first National Cybersecurity
Strategy in 2019, which sets a best practice example for other IEA countries.

Key recommendations

The government of Korea should:

[0 Elevate the status of the Korean Electricity Regulatory Commission as the regulator of
the electric power industry. Its responsibilities in areas such as setting tariffs and
monitoring of the market should be strengthened, and the commission’s staff strength
should be increased in line with the additional responsibilities.

0 In addition to the clean energy targets, the Korean government should develop
performance-driven regulatory frameworks for energy efficiency and renewable energy
deployment, but also for competitive electricity and gas markets, in order to attract and
facilitate investments in clean energy with new business opportunities.

[0 Ensure that the energy taxation of all fuels reflect their external costs, including carbon
content and air pollution, to accelerate the switch to lower emission technologies.

[0 Ensure efficient infrastructure roll-out to support the clean mobility targets.
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2. General energy policy

Key data
(2018)

TPES: 282.3 Mtoe (0il 39.1%, coal 28.5%, natural gas 16.9%, nuclear 12.3%, bioenergy
and waste 2.5%, solar 0.4%, wind 0.1%, hydro 0.1%, geothermal 0.1%), +24.3% since 2008

TPES per capita: 5.5 toe/cap (IEA average: 3.9 toe/cap)
TPES per unit of GDP: 133.9 toe/USD million PPP (IEA total: 88.2 toe/USD million PPP)

Energy production: 45.2 Mtoe (nuclear 76.9%, biofuels and waste 15.6%, solar 2.3%,
oil 1.8%, coal 1.2%, natural gas 0.6%, hydro 0.6%, wind 0.5%, geothermal 0.5%, heat 0.1%),
+1.1% since 2008

TFC: 182.2 Mtoe (oil 51.9%, electricity 25.1%, natural gas 12.3%, coal 5.2%, district
heat 3.0%, biofuels and waste 2.3%, geothermal 0.1%), +24.0% since 2008

Key data source: IEA (2020), IEA World Energy Statistics and Balances (database), www.iea.org/statistics/.

Country overview

Korea is located in the southern half of the Korean peninsula. It occupies 98 480 square
kilometres (km?), slightly larger than Portugal, and shares a 238 km land border with the
Democratic People’s Republic of Korea. Geographically, there are many hills and
mountains, covering almost 70% of the total territory. Most of the population is
concentrated in the lowland areas. About 82% of the total population of close to 52 million
lives in an urban area. Korea used to have a milder climate with hot and humid summers
and cold, dry winters, but the climate has become more tropical in recent years.

Korea (“Daehan Minguk” in Korean) is a democratic republic that follows a presidential
system and shares powers among the president, legislature and judiciary. The president
is the head of the executive branch and is elected by direct popular vote for a single
five-year term. The current President, Mr. Moon Jae-in, from the Democratic Party of
Korea, took office in 2017. Seoul is the capital, with over 10 million residents, while the
Seoul Metropolitan Area accounts for over 22 million residents. Other major cities include
Busan (3.6 million); Daegu (2.7 million); Incheon (1.5 million); Gwangju and Deajon, each
with 1.4 million inhabitants; and Ulsan, the smallest metropolitan city with 1.1 million
(Gone2Korea, 2020) (Figure 2.1).

Sejong, a newly constructed city about 120 km south of Seoul, is the administrative capital
of Korea. The gradual relocation of 36 government ministries and the Prime Minister’s
office to Sejong began in 2012 with a view to reduce the political and economic dominance
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of Seoul and to spread economic development opportunities more evenly across Korea.
However, the parliament and the president’s office have remained in Seoul. In addition to
the government ministries, large government-owned corporations and agencies have also
relocated their headquarters outside of Seoul and are now situated across the country.

Figure 2.1 Map of Korea
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Korea has experienced remarkable economic growth in just a few decades and in 2018
was the 12th-largest economy in the world (by nominal gross domestic product [GDP]),
and the fourth-largest economy in the Asia Pacific region, after the People’s Republic of
China (hereafter, “China”), Japan and India. This is even more remarkable given Korea’s
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geographical position and the country’s lack of natural resources. Korea’s economy is
strongly export-oriented; exports contributed 44% of GDP in 2018 (World Bank, 2020).

Industry accounted for just over 35% of GDP and employed just under 25% of the
workforce in 2018. The main industries include petrochemicals, textile, steel, car
manufacturing, shipbuilding and electronics. Korea is the world’s largest producer of
semiconductors (Societé Générale, 2020). The share of high-technology exports of total
manufactured exports was 36% in 2018 (World Bank, 2020). However, with limited natural
resources, Korea depends on the import of raw materials, including energy, to sustain its
strong industrial and export base.

Services is the largest and fastest growing economic sector, accounting for 53.5% of GDP
in 2018 and employing 70% of the workforce. Tourism is increasingly important to the
Korean economy, with the highest number of tourists coming from neighbouring China and
Japan (Societé Générale, 2020). The agricultural sector plays a marginal role, contributing
just 2% to GDP in 2018 (World Bank, 2020).

The government places the Fourth Industrial Revolution at the centre of its economic policy
with a view to creating more high-skilled jobs, developing new technologies for export and
reducing the country’s import dependency on primary material. For example, Sejong City
is designed as a test bed “smart city” for the implementation of the Internet of Things and
employs innovative data and advanced technologies to facilitate the management of
day-to-day activities. Korea is already one of the world’'s most technologically innovative
countries and its population has fully embraced digital technology, with almost 100% of
the population being connected to the Internet (World Bank, 2020).

However, the Korean economy has experienced a notable slowdown since 2017 as its
export-driven economy and tourism sector were faced with the economic slowdown in
China and regional trade tensions, as well as lower domestic demand. For 2020, Korea
had unveiled the most expansionary budget since the 2008 global financial crisis. In a
response to the Covid-19 crisis, the government has passed three supplementary budgets,
the last one specifically including spending on digital and green industries (IMF, 2020) (see
the section “Green New Deal and Digital New Deal”). The International Monetary Fund
forecasts Korea's GDP growth to fall by 1.2% in 2020 and to return to positive growth
in 2021 at 3.4% subject to a global economic recovery (Nordea, 2020).

Supply and demand

Korea’s energy sector is characterised by the dominance of fossil fuels, which in 2018
accounted for 85% of total primary energy supply (TPES),' a strong dependence on
energy imports at 84% of TPES, and the dominance of industrial energy use (55% of total
final consumption (TFC), the highest share among IEA countries (Figure 2.2). Korea had
the lowest share of renewable energy in TPES among all IEA countries in 2018.

Oil is the largest energy source, with 39% of TPES in 2018 and 52% of TFC? in 2018. Coal
is the second-largest energy source in TPES, accounting for 29% in 2018. Most coal is used
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in power generation, while use in final consumption is relatively small, at 5% of TFC in 2018.
Natural gas demand has grown in recent decades, and in 2018 accounted for 17% of TPES.
Nuclear accounted for 12%, bioenergy and waste for 3%, and other renewables for less than
1%. Due to the strong reliance on fossil fuels, Korea’s energy intensity measured in
TFC/GDP was the third highest among IEA member countries in 2018 (see Chapter 4).

In 2018, domestic energy production covered 16% of TPES. Of this, nuclear accounted for
77% of the total domestic production (note: nuclear feedstock is also imported), followed by
bioenergy and waste with 16%. Other renewable energy sources, including solar, hydro,
wind and geothermal, accounted for 4% of the production, and their shares have been
growing slowly.

Figure 2.2 Overview of Korea’s energy system by fuel and sector, 2018
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Both energy supply and demand in Korea are highly dominated by fossil fuels due to a strongly
developed industry sector.

* Other renewables includes wind power, geothermal, hydro and solar energy.
Note: TPES = total primary energy supply. TFC = total final consumption.
Source: IEA (2020), IEA World Energy Statistics and Balances (database), www.iea.org/statistics.

Primary energy supply

Korea’s TPES has been growing steadily for decades, increasing from 188 million tonnes of
oil equivalent (Mtoe) in 2000 to 282 Mtoe in 2018, a 50% growth (Figure 2.3). The expansion
of fossil fuels drove most of the increase in total energy supply. From 2008 to 2018, oil supply
in TPES grew by 23%, coal by 28% and natural gas by 50%. Use of natural gas and coal
increased rapidly in power generation. The share of fossil fuels increased from 81% in 2008
to 85% in 2018; the tenth-highest among IEA member countries in 2018 (Figure 2.4).

Nuclear has continued to play an important role in Korea’s energy supply since its first
commercial operation in 1978, accounting for 12%, or 35 Mtoe, of TPES in 2018. Renewable
energy is small, especially when measured in TPES (where thermal losses in power
generation are included). In 2018, the share of renewables in TPES amounted to 5.5 Mtoe,
or 1.9%, which was the lowest among IEA countries.
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2. GENERAL ENERGY POLICY

Figure 2.3 Total primary energy supply by source, 2000-18
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TPES has constantly increased since 2000, reaching 282 Mtoe in 2018, with most of the
growth from fossil fuels.

* Other renewables includes electricity from wind, solar, hydro and geothermal.
Note: Electricity imports and exports are not shown in the chart.
Source: IEA (2020), IEA World Energy Statistics and Balances (database), www.iea.org/statistics.

Figure 2.4 Breakdown of total primary energy supply in IEA member countries, 2018
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Fossil fuels accounted for 85% of TPES in Korea, which is above the IEA median (76%).

* Estonia’s coal is represented by oil shale.
** Solar includes solar PV, solar thermal, wave and ocean power, and other power generation (e.g. from fuel cells).
Note: the countries are ranked by share of fossil fuels in TPES.

Source: IEA (2020), IEA World Energy Statistics and Balances (database), www.iea.org/statistics.
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Energy production and import dependency

In 2018, domestic energy production in Korea was 45.2 Mtoe (Figure 2.5). Nuclear
accounted for 77% of total domestic energy production (including thermal losses).
Bioenergy and waste was the second-largest domestic energy source, producing 7.1 Mtoe
of energy in 2018. The remaining amount was other renewable and fossil fuels, with
around 4% each. Renewable energy production is growing, especially bioenergy and
waste, which increased 136% over the decade 2008-18. Among other renewables, solar
is the most prominent, and accounts for 2% of total domestic energy production as well as
2% of electricity generation.

For oil, natural gas and coal, domestic production covered only around 1% of total demand.
Korea’s high reliance on imported energy sources has led its energy policy to focus on the
security of supply.

Figure 2.5 Energy production by source, 2000-18
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Most of the energy production in Korea is met by nuclear, with an increasing amount of
bioenergy and waste. However, the shares of fossil fuels and renewable energy are relatively
small.

* Other renewables includes electricity from solar, wind, hydro, geothermal wind, solar and hydro (and a minor share
of tide, wave and ocean).
Source: IEA (2020), IEA World Energy Statistics and Balances (database), www.iea.org/statistics.

Energy consumption

Korea’s energy demand is steadily increasing and TFC reached its highest level in 2017
at 184 Mtoe. It declined slightly in 2018, to 182 Mtoe, still up by 24% compared to 2008
(Figure 2.6). Industry has led overall energy demand growth in Korea and is the largest
energy consuming sector at over half of total TFC, followed by transport (19%), services
(14%) and residential (12%).
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2. GENERAL ENERGY POLICY

Figure 2.6 Total final conumption by sector, 2000-18
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Energy consumption in Korea is on the rise due to fast-growing non-energy uses in the
industry sector, and expansion of natural gas and electricity.

* Industry includes non-energy consumption.
** Services/other includes commercial and public services, agriculture, and forestry.
Source: IEA (2020), IEA World Energy Statistics and Balances (database), www.iea.org/statistics.

In the industry sector, more than half of the energy demand was from non-energy
consumption, mainly oil products used in chemical processes (i.e. naphtha). The chemical
and petrochemical industry is by far the largest industry sector in Korea, accounting for
18% of energy-related consumption in industry and 96% of non-energy use in the country.

Energy consumption in transport amounted to 35 Mtoe in 2018, an increase of 22% since
2008. Korea'’s transport sector is highly dependent on oil consumption, dominating with a
share of 94% (Figure 2.7). In the services/other sector, electricity was the largest source
of TFC, accounting for 62% in 2018. Almost half of the residential energy demand is
provided by natural gas, mostly used for heating in buildings; electricity, the second
primary source (27%), is mainly used for residential appliances.

Figure 2.7 Total final consumption by source and sector, 2018
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Oil accounts for more than half of the TFC in Korea and dominates in transport and industry,
while electricity is the largest source in services and natural gas in the residential sector.

* Industry includes non-energy consumption.

** Services/other includes commercial and public services, agriculture, and forestry.

*** Other renewables includes solar heat and a minor share of geothermal.

Source: IEA (2020), IEA World Energy Statistics and Balances (database), www.iea.org/statistics.
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Korea’s sustainable energy transition

The Korean government is committed to a low-carbon energy transition by reducing the
share of coal and nuclear in the energy mix, expanding the use of renewable energy,
improving energy efficiency through the creation of markets for demand-side management,
and fostering the country’s nascent hydrogen industry. Combating climate change and
local air pollution have become social and economic priorities in Korea and the government
can build on a widening public support base for its energy transition ambitions in line with
the country’s commitment under the Paris Agreement.

The energy master plans (EMPs) guide Korea’s national energy policy. They are drafted
every five years, set long-term targets and provide the framework for sector-specific
energy plans. The 3rd EMP was released in 2019 and covers the period 2019-40. It sets
out five core initiatives to support the vision of “securing sustainable growth and improving
people’s life quality through energy transition” (MOTIE, 2019) (Table 2.1).

Table 2.1 Korea’s vision for the sustainable energy transition

ulie] Secure sustainable growth and improve people’s life quality through the energy
transition
:;'::;:g 1- Shift the energy policy focus to innovation in demand management
o Improve energy intensity by 38% (2017 level) and reduce energy demand by
18.6% compared to “business as usual” by 2040.
o Strengthen demand management by sector, revitalise the demand
management market and rationalise the energy pricing system.
Initiative 2 — i .
Supply Transition to a clean and safe energy mix '
o Gradually reduce nuclear power and drastically reduce coal.
o Expand the share of renewable energy generation to 30-35% by 2040.
o Reduce fine dust* levels and implement the 2030 Greenhouse Gas Reduction
Roadmap.
Isn;ts'::::e 3- Expand the decentralised energy system and ensure broad stakeholder
engagement
o Expand the share of distributed power supply and improve the power grid
resilience.
o Promote power prosumers and strengthen the role and responsibility of local
governments.
LR 2= Strengthen the global competitiveness of the energy industry
Industry . .
o Foster future energy industries such as renewable energy, hydrogen and
efficiency-related industries.
o Promote a higher value-added conventional energy industry and maintain the
nuclear industry’s ecosystem.
Initiative 5 - Secure the necessary infrastructure to accelerate the energy transition
Infrastructure

o Improve the market system for power, gas and heat.
o Build a comprehensive energy big data platform to promote the creation of
new industries.

* Fine dust is the term used in Korea for particulate matter.

Source: MOTIE (2019), Third Energy Master Plan, www.keei.re.kr/'web keei/en news.nsf/XML_Portal2/9CC1EC56D
87E61FC492584A100209CCC/$file/Energy%20Master%20Plan_2019.pdf.
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According to the 3rd EMP, Korea’s final energy consumption, excluding feedstock
consumption, will peak in 2027 at an unspecified level and then drop to 175.3 Mtoe in
2030 and to 172 Mtoe by 2040, which is 18.6% lower than the business as usual (BAU)
case. For comparison, Korea’s final energy consumption (excluding feedstock
consumption) in 2017 was 176 Mtoe.

The largest reduction is expected to come from industry (-8.1%), followed by transport
(-5.3%), with the remainder from the residential, commercial and public sectors (-5.2%).
These are ambitious targets and will require close monitoring of the progress made and
taking urgent corrective actions if needed. For example, energy efficiency policies in the
industry sector rely to a large degree on voluntary measures, in addition to measures
such as the expansion of factory energy management systems and the disseminiation
of high-efficiency equipment. Furthermore, demand reductions in the transport sector
are mainly expected to come from stricter fuel efficiency standards, in addition to
measures such as the expansion of eco-friendly vehicles and transportation system
innovation.

In August 2019, the Ministry of Trade, Industry and Energy (MOTIE)® announced an
Energy Efficiency Innovation Strategy that is expected to achieve a reduction in total final
energy consumption of 14.4% in 2030, compared to the BAU level.

The notable feature of the strategy is scaling up energy efficiency through the application
of the country's most innovative technologies, such as information and communications
technology (ICT) based factory energy management systems, intelligent transport
systems and virtual power plants to allow efficient exchange of energy sources between
major power plants.

With regard to the supply side, the Korean government is committed to a gradual
reduction of nuclear power in the electricity generation mix. In 2018, nuclear power
generated 23% of total electricity and accounted for 17% of total installed capacity.
However, the ongoing construction of 7 000 megawatts (MW) of nuclear capacity will
continue and nuclear capacity is expected to increase until 2022, before starting to slowly
decline with the retirement of aging nuclear power plants. In 2030, the share of installed
capacity is projected to be just under 12% (MOTIE, 2017). Korea will eventually halt
electricity production from nuclear in 2083 at the latest; 60 years after the newest plants
will come online.

In response to the lack of systematic assessment and monitoring of the 2nd EMP, MOTIE
has set up a task force that will collaborate with other relevant ministries to monitor the
implementation of the 3rd EMP from 2020 onwards. A non-governmental evaluation
group consisting of energy experts in the private sector will carry out progress
assessments at the end of each year and report to the government to facilitate quick
corrective action to be taken, if needed. The IEA congratulates Korea for this initiative
and, in particular, for integrating the private sector, which is expected to play an important
role in meeting the targets set in the 3rd EMP.

On 14 July 2020, the Korean government announced the Korea New Deal, consisting of
a “Green New Deal”, a “Digital New Deal” and “Job Security”. The Green New Deal
increases Korea’s ambition for the energy transition. For the first time, there is talk about
establishing a zero-carbon society. The Green New Deal closely links to the Fourth
Industrial Revolution to facilitate investments in the market for electric vehicles, energy
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storage systems and smart grids, and intelligent transport systems, and broadly aims to
establish an “Internet of Energy system”. Part of the Green New Deal programme is
integrated into the third supplementary budget for 2020 (see below).

Korean Green New Deal and Digital New Deal

The Korean government passed three supplementary budgets to address the
consequences of the Covid-19 crisis on the economy. While the first two focused on the
economic stimulation in general, the third, approved on 3 July 2020, includes a dedicated
financial stimulus package of KRW 6.3 trillion (USD 5.4 billion)* for the “Korea New Deal”
discussed above (MOEF, 2020a).

The Korea New Deal includes programmes for a total investment of KRW 160 ftrillion
(USD 137 billion) by 2025, of which KRW 28.4 ftrillion is allocated for “Job Security”
(MOEF, 2020b). Of the total KRW 160 trillion, the government expects that the local
governments and the private sector will provide KRW 30.7 trillion for the Green New Deal
and KRW 13.4 trillion for the Digital New Deal (MOEF, 2020b).

Table 2.2 Korea’s Green New Deal and Digital New Deal (fiscal expenditure)

Green New Deal KRW: 42.7 trillion

1. Implement a green transition for ~ a. Facilitate zero-energy in public facilities.
cities, spaces and infrastructure b. Restore the green ecosystem of land, ocean and cities.
(KRW 12.1 trillion) c. Build a clean and safe water management system.
a. Build smart grids for efficient energy management.
2. Expand low-carbon and b. Create a foundation for renewable energy deployment
distributed energy and support a just energy transition.
(KRW 24.3 trillion) c. Promote green mobility, such as electric and hydrogen
vehicles.

a. Develop promising green enterprises and establish low-
carbon and green industrial complexes.

b. Create a foundation for green innovation in the R&D and
financial sector.

3. Establish an innovative
ecosystem for green industries
(KRW 6.3 trillion)

Digital New Deal KRW: 44.8 trillion

a. Build big data platforms and make them open to the
public.

b. Promote convergence with 5G and artificial intelligence
in the 1st, 2nd and 3rd industries.

c. Establish an intelligent government system based on 5G
and artificial intelligence.

d. Establish a Korean cyber quarantine system.

1. Strengthen the ecosystem for
data, networks and artificial
intelligence
(KRW 31.9 trillion)

a. Build digital-based infrastructure in every elementary,
middle and high school.

b. Promote online education in universities and vocational
training centres nationwide.

2. Digitalise educational
infrastructure
(KRW 0.8 trillion)
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Digital New Deal KRW: 44.8 trillion

a. Establish infrastructure for smart healthcare and caring

3. Develop non face-to-face service.
(untact) industries b. Promote a remote working culture in small and medium-
(KRW 2.1 trillion) sized enterprises.

c. Provide support for small online businesses.

a. Create a system to digitally manage the core
infrastructure of transportation, underground structures,
water management and disaster response.

b. Spearhead digital innovation in cities and industrial
complexes.

c. Establish a smart logistics system.

4. Digitalise “social overhead
capital™
(KRW 10.0 trillion)

* “Digitalizing social overhead capital [SOC] means making sectors such as transportation, urban and industrial
complexes, and logistics smarter. SOC digitalization plans to build systems such as intelligent transportation system,
railway loT sensor system, 3D integrated map of underground structures, early response system for natural
disasters, development of smart city solutions and expansion of smart city construction, nationwide smart logistics
centre and e-commerce logistics.”

Source: MOEF (2020b), Government Announces Overview of Korean New Deal, MOEF,

Sejong City, https://english.moef.go.kr/pc/selectTbPressCenterDtl.do?boardCd=N0001&seq=4940; information
provided by the government of Korea.

Part of the budget for the Green New Deal is allocated to MOTIE to create new growth
engines in the post Covid-19 economy. See Box 2.1 for a more detailed discussion of
MOTIE’s commitments.

Korea is to be commended for having developed such a comprehensive and integrated
support package to include the green energy transition in the post Covid-19 economic
stimulus programme. However, the financial support measures will need to be
complemented by changes to the way the Korean energy markets function. The
substantive financial endowment of Korea’'s New Deal offers an opportune moment to
move forward with the electricity and gas market reforms that have long been under
consideration. The 3rd EMP talks about the need to further open and liberalise the energy
market also with a view to reflect the increasing environmental concerns.

Similarly, the existing regulatory and legal framework of the electricity market was not
designed to accommodate the opportunities and challenges offered by the fast developing
renewable energy technologies and digitalisation that allow for the creation of new
business models, as well as a shift from consumers to prosumers. The 3rd EMP is
committed to increasing the share of decentralised power generation to over 30% of total
generation by 2040. The plan acknowledges that this will require increasing the flexibility
of the national electricity system, which in turn requires a modernisation of the regulatory
system. Korea is not alone in facing these challenges and could learn from the experiences
of other IEA member countries and apply the lessons learnt moving forward.

In this regard, the government’s commitment in the 3rd EMP to increase public
participation in the process of establishing and implementing energy policies is laudable.
Specifically, the intention is to establish conflict prevention and management systems to
address environmental and land-use problems arising from the expansion of energy
infrastructure for the energy transition. The lack of systematic co-ordination between the
central and local governments, the energy generators, and the local population had been
identified as a major barrier for grid access, grid expansion and maintenance.
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Box 2.1 Summary of the Ministry of Trade, Industry and Energy’s New Deal
preparation

Expand low-carbon and distributed energy
I. Build smart grids for efficient energy management

e Smart grids: install advanced metering infrastructure for 5 million households residing in
apartments to distribute power demand and save energy.

e Eco-friendly distributed energy: establish an eco-friendly power generation system to
reduce emissions from diesel generators in 42 island regions.

e Underground power lines: replace overhead power and telecommunication lines with
underground lines, beginning with school zones as a priority.

ll. Create a foundation for renewable energy deployment and support a fair
transition

e Wind power: analyse wind conditions, support feasibility studies and build test bed sites
in phases in up to 13 regions to identify optimal locations for large-scale offshore wind
farms.

e Solar PV: introduce participatory business models where profits can be shared with
residents, increase loans for PV installation for farming communities and industrial
complexes, and provide subsidies for the installation of renewable energy facilities for
self-consumption of households and buildings.

e Just transition: provide support for regions where major businesses, such as coal power
generation, are expected to suffer and help them transition into renewable energy
businesses.

lll. Promote green mobility, such as electric and hydrogen vehicles

e Electric vehicles: distribute 1.13 million electric vehicles, including passenger cars, buses
and trucks, and build more charging infrastructure.

e Hydrogen vehicles: distribute 200 000 hydrogen cars, including passenger cars, buses
and trucks; install 450 refuelling stations; and establish hydrogen distribution
infrastructure, such as hydrogen production facilities.

Create an innovative ecosystem for green industries

l. Develop promising green enterprises and establish low-carbon and green
industrial complexes

e Smart and green industrial complexes: build a micro grids-based smart energy platform
to monitor and control power generation and consumption in real time.

e Eco-friendly manufacturing process: build smart ecosystem plants and clean factories.

Il. Create a foundation for green innovation in the R&D and financial sector

e Greenhouse gas reduction: lay a foundation for the comprehensive demonstration and
commercialisation of large-scale carbon capture, utilisation and storage.

e Promotion of resource circulation: develop remanufacturing technologies for aged
electrical equipment as well as engines and exhaust systems of specialised vehicles
while creating technologies to recollect and utilise rare metals.

Soucre: Information provided by the government of Korea.
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Energy security and system resilience

Korea imports almost all of its fossil fuels and its nuclear feedstock. Its energy import
dependency is over 90% (if nuclear energy is considered as domestic, energy import
dependency declines to around 85%). Given the country’s geographic location, Korea has
no inter-country electricity and gas connections, which is an added challenge for ensuring
energy security. The government is pursuing a policy to diversify its oil and gas supply
sources, and engages with neighbouring countries for an eventual creation of inter-country
gas pipeline and electricity connections.

Specifically, in the 3rd EMP, the government renews its commitment to the creation of a
North East Asia Super Grid, to enhance not only energy security, but also the
competitiveness of Korea’'s domestic renewable energy industry. Korea is also
co-operating with China and Japan to improve the transparency and flexibility of the global
liquefied natural gas (LNG) market.

Oil

The diversification of import sources of crude oil is a main pillar of Korea’s oil security
policy. The government’s efforts to diversify import sources has brought new players into
the oil trade in the last five years. In 2018, Kazakhstan and the United States accounted
for 5% each of total crude oil imports, followed by Mexico and the United Kingdom with 3%
each. The Middle East still accounted for more than 70% of total crude oil imports in 2018;
however, this is the lowest share since 2003. The IEA congratulates Korea on this

achievement and suggests that efforts for further diversification of oil import sources
continue.

Korea complies with the IEA requirement to hold stocks corresponding to 90 days of the
previous year’s net imports. At the end of 2019, Korea held stocks equivalent to 185 days
of net imports; well above the IEA obligation. Korea does not have estimates of potential
savings for its demand restraint measures. It would be advisable to undertake volumetric
saving estimates for the different demand restraint measures, as this would help identify
the most efficient measures to be implemented in the event of a supply disruption.

The Korean government is to be commended for undertaking emergency response
training exercises twice a year. This allows the concerned ministries, companies and other
stakeholders to practice the emergency response procedures and new staff to become
familiar with them.

Gas

Korea has no international gas pipeline connections and imports all natural gas as LNG. It
was the third-largest importer of LNG in the world after Japan and China in 2018. Korea’s
gas import sources have become well-diversified over the last decade, although Qatar
remained the largest gas exporter to Korea, accounting for 32% of total imports in 2018.
Gas imports from Australia have increased significantly over the last five years, reaching
18% in 2018, and have significantly contributed to the reduction of Korea’s long time
dependency on gas from the Middle East. Under the 3rd EMP, Korea is committed to
further diversify its LNG sources.

As the importance of natural gas in Korea’s energy supply is increasing, the challenge for
Korea is to ensure long-term access to a competitive gas feedstock from diverse supply
sources in a context of growing gas consumption in Asia. Korea, jointly with other large
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Asian LNG importers, is actively engaged towards increasing the flexibility and liquidity of
the LNG trade by revisiting some of the contract terms that restrict the flexibility of LNG
trade, such as fixed destination clauses.

The government obliges the national Korean gas company KOGAS to hold two types of
gas reserves: mandatory inventory volume and preventive reserve volume. Those
volumes are respectively 7 days and 30 days based on the average daily domestic sales
volume of the last 24 months. The total volume is referred to as the natural gas inventory.
Those safety stocks are used to handle any discrepancy between demand and supply
which may arise from unexpected demand changes or sudden gas supply disruptions.

The Korean government introduced fuel-switching contracts in April 2018 to prevent gas
supply disruptions during an emergency. For power generation companies, the largest
users of natural gas, a regular survey is performed to check their inventories of alternative
fuels. Co-generation® power plants are also required to include a mandatory provision to
secure alternative fuels in their gas procurement contracts. In the city gas sector,
fuel-switching contracts with industrial users started in 2019.

As in the oil sector, Korea holds biannual emergency exercises to test the gas emergency
response measures and procedures.

Electricity

For long-term security of supply, every two years MOTIE establishes a “Basic Plan for
Long-term Electricity Supply and Demand” (BPLE) to ensure the long-term security of
electricity supply; the plan covers new generation installations, major transmission lines
and substation facilities. The ongoing 8th BPLE targets a reserve margin of 19% between
2018 and 2025 (the margin was at its lowest at 7.7% in June 2018 and its highest at 23.1%
in November 2018); this reserve margin will increase to 22% during the period from 2026
to 2031. The reserve margin consists of back-up generation facilities to meet future peak
demand.

The reserve margin has two components: 1) a minimum reserve to address generation
variabilities of the increasing share of variable power generation; and 2) a reserve for
uncertainty to cover peak demand or mitigate risks due to delays during the construction
of generation facilities.

As the government is committed to increase the share of renewable electricity generation
to 20% in 2030 and to 30% in 2040, dispatchable generation and energy storage will
become more important in providing security of supply. The market of energy storage
systems (ESS), using batteries to store electricity, has been growing quickly, and in the
first half of 2018 alone, 1.8 gigawatt hours (GWh) of ESS were installed, bringing the total
to 4.9 GWh. Batteries are associated with small-scale photovoltaic power generation
plants and frequency on the network is regulated by using the ESS. Since January 2017,
the installation of an ESS is mandatory for newly built public buildings.

The government is also addressing emerging threats to energy security related to the
increasing digitalisation of the energy supply chain and the overall energy system. The
power system is also under the rising threat of cyberattacks due to the significant growth
in instrumentation and automation at the level of the bulk power system. This allows the
electricity system to operate more efficiently and provides the system operator with much
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better situational awareness; it also improves grid reliability and resilience, but this added
complexity can also introduce cybersecurity vulnerabilities.

The National Cyber Security Strategy of Korea was published in April 2019 by the National
Security Office. Its objectives are: to safeguard people’s safety, rights and interests against
cybercrime; detect and block cyber threats to guarantee that the government’s key
operations continue; and foster cybersecurity talent and continue to support the
development of the cybersecurity industry. The government is preparing a national
cybersecurity basic plan to implement this strategy.

Assessment

Korea’s energy sector is characterised by the dominance of fossil fuels, which in 2018
accounted for 85% of TPES; a strong dependence on energy imports at 84% of TPES;
and the dominance of industrial energy use at 55% of TFC, the highest share among IEA
countries. In 2018, Korea had the lowest share of renewable energy in TPES among all
IEA countries.

The vision developed in the 3rd Energy Master Plan of 2019 is to “secure sustainable
growth and improve people’s life quality through energy transition”. According to the
master plan, there are three main challenges to address: 1) the transformation of the
energy system in order to accelerate the low-carbon transition for the benefit of all; 2) the
development of the global competitiveness of the energy industry; and 3) the creation of a
more decentralised energy system while consolidating energy security.

Accelerating the low-carbon transition

Korea’s 3rd Energy Master Plan is rightly giving priority to innovation in demand
management and to a clean and safe energy mix. For this, improving energy consumption
efficiency by 38% (based on the 2017 level) and reducing energy demand by 18.6% by
2040 (compared to a BAU scenario) can make a substantial contribution to reducing CO>
emissions. For 2030, under the 2015 Paris Agreement, Korea has committed to reduce
greenhouse gas emissions by 37% compared to the BAU scenario of 851 million tonnes
carbon dioxide equivalents (Mt CO2-eq), implying emissions will reach 536 Mt CO2-eq
in 2030, compared to 709 Mt CO2-eq in 2017.

Energy efficiency is a powerful instrument used by many IEA countries for reducing
emissions while at the same time boosting economic development and job creation. The
energy efficiency challenge will require combining regulatory reforms and new
technologies and mobilising finance.

The same logic is valid for promoting renewable energy. The political target of increasing
the share of renewable power generation to 30-35% by 2040 is, taking into account the
very low level today, a very challenging one that requires adequate measures to scale-up
the penetration of renewable energy in the electricity market, including for system
integration.

Enhancing the global competitiveness of the energy industry
while moving towards a more decentralised energy system

Due to the dominance of industrial energy use, the government is fostering a link between
the energy transition and the Fourth Industrial Revolution. In that context, a successful
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decarbonisation for a cleaner and smarter industry should go hand-in-hand with the
development of new technologies such as hydrogen, electric vehicles and smart grids.
These innovative technologies can serve as a new growth engine and create high-quality
jobs.

Korea is one of the most energy-intensive economies in the IEA and energy consumption
has grown strongly over the last decades. In August 2019, MOTIE announced an Energy
Efficiency Innovation Strategy to innovate the structure of energy consumption by 2030.
The notable feature of the strategy is scaling up energy efficiency through the application
of the country’s most innovative technologies, such as the ICT technology-based factory
energy management systems, intelligent transport systems and virtual power plants to
allow efficient exchange of energy sources between major power plants. The government
expects the strategy to achieve a reduction in total final energy consumption of 14.4%
in 2030, compared to the BAU level.

In parallel, rapid decentralisation of the energy system will allow power consumers not only
to consume, but also to produce, store and sell energy and become so-called “prosumers”.
The process will require close co-operation between municipalities and local utilities. It will
also boost local jobs where small and medium-sized enterprises play an important role,
particularly in the construction and engineering side of renewable energy development.

Consolidation of energy security

Due to the high and growing dependence on energy imports, the diversification of import
sources and the expansion of the energy infrastructure, including storage, are key
measures to ensure a stable security of supply.

The rapid increase of renewable energy generation will also contribute to improving energy
security, together with energy savings. Installed nuclear capacity will increase until 2022
before gradually decreasing until 2083. In 2030, nuclear will account for 12% of total
installed capacity and 24% of total generation.

The growing share of renewable energy will increase Korea'’s self-sufficiency in the energy
sector. However, as a large share will be variable renewable energy, Korea will not only
need to strengthen its infrastructure to accommodate this growth, but also adapt the
existing legal and regulatory frameworks to be fit for the energy transitions that the
government is committed too.

The Korean government is committed to leverage the benefits of the Fourth Industrial
Revolution not only for economic development, but also to support the energy transition
through the opportunities offered by digitalisation. The increasing digitalisation of the
energy supply chain and the overall energy system, however, creates new emerging
threats to energy security. The IEA congratulates Korea on the issuance of its first National
Cyber Security Strategy in 2019, which sets a best practice example for other IEA
countries.
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Recommendations

The government of Korea should:

O

In accordance with the 3rd Energy Master Plan for the low-carbon energy transition,
enhance institutional co-ordination between ministries and between central and local
governments, and encourage more proactive participation from the private sector in
realising the ambitious targets set in that plan.

In addition to the clean energy targets, the Korean government should develop
performance-driven regulatory frameworks for energy efficiency and renewable energy
deployment, but also for competitive electricity and gas markets, in order to attract and
facilitate investments in clean energy with new business opportunities.

Optimise the potential synergies between the energy transition and the Fourth
Industrial Revolution, such as through the Energy Efficiency Innovation Strategy. This
will facilitate more rapid development of new innovative technologies such as
hydrogen; electric vehicles; carbon capture, utilisation and storage; and smart grids,
as well as for energy efficiency, which will contribute to the decarbonisation of the
industrial sector while reinforcing its competitiveness.

Ensure energy security by pursuing further diversification of energy sources for both
oil and gas, together with the development of energy infrastructure and storage, and
fostering electricity security by creating market rules that value contributions from
generators according to their ability to instantaneously balance supply and demand.
Korea’s competitiveness in advanced technologies should be utilised to enhance the
country’s energy resilience against emerging risks such as climate change and
cyberattacks.
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3. Energy and climate change

Key data

(2017/18)

GHG emissions without LULUCF* (2017): 709.1 Mt CO2-eq, +26.2% since 2005, +142.7%
since 1990

GHG emissions with LULUCF* (2017): 667.6 Mt CO2-eq, +31.5% since 2005, +162.4%
since 1990

Energy-related CO; emissions:
CO, emissions from fuel combustion (2018): 605.8 Mt CO,, +40.3% since 2000
CO, emissions by fuel (2018): coal 52.0%, oil 26.2%, natural gas 18.8%, other 2.9%

CO, emissions by sector (2018): power and heat generation 54.9%, transport 16.8%,
industry 11.9%, other energy 6.8%, residential 5.7%, services and other 4.0%

CO, intensity per GDP** (2018): 0.287 kg CO,/USD (IEA median 0.206 kg CO,/USD)

* Land use, land-use change and forestry

** Gross domestic product in 2015 numbers and PPP (purchasing power parity).

Key data sources: Greenhouse Gas Inventory & Research Center of Korea (2019), National greenhouse gas inventory report of
Korea (1990-2017), http://www.gir.go.kr/eng/; IEA (2020), IEA World Energy Statistics and Balances (database),
www.iea.org/statistics/.

Overview

As the first country in North East Asia, Korea commenced the operation of a nationwide
Emissions Trading System (ETS) on 1 January 2015. The ETS is designed to gradually
deliver emissions reductions in the large industry and power generation sectors that account
for around 80% of Korea’s greenhouse gas (GHG) emissions. Yet, despite this proactive
policy, Korea’s GHG emissions continue to grow. In 2017, total GHG emissions in Korea
were 709.1 million tonnes carbon dioxide equivalent (Mt COz-eq) (excluding LULUCF)." By
2017, GHG emissions had increased by 26% from 2005 and by 143% from 1990 levels
(Figure 3.1). However, emissions have remained stable around 700 Mt CO; since 2013.

Most of the increase in GHG emissions came from the energy sector, which includes
combustion in power generation, transport, industry and buildings. The share of
energy-related emissions was 87% of total GHG emissions in 2017. Industry processes
accounted for the largest share of non-energy related GHG emissions at 8%, followed by
agriculture (3%) and waste (2%). The rest of this chapter will focus on energy-related CO>
emissions.
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Figure 3.1 Greenhouse gas emissions by sector, 1990-2017
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Total GHG emissions have increased by around 143% from the 1990 level, mainly driven by
the energy sector, but emissions growth has slowed since 2013.

* Energy includes power and heat generation, commercial, households, industrial energy consumption, and
transport.

Note: LULUCF = Land use, land-use change and forestry.

Source: Greenhouse Gas Inventory & Research Center of Korea (2019), National greenhouse gas inventory report
of Korea (1990-2017), http://www.gir.go.kr/eng/

Energy-related CO2 emissions

Korea’s energy-related CO, emissions were 606 million tonnes (Mt) in 2018, an increase by
nearly 40% since 2000 and by 24% in the last decade. The main source of emissions, as
well as of growth in emissions, is the power sector, where emissions have doubled since
2000, in line with the rapid growth in electricity generation (Figure 3.2). Since 2008, power
sector emissions have increased by 42% while emissions in the transport sector have
increased by 21%, other energy sectors by 23%, and the residential sector by 4%.

Emissions in industry have fallen by 7% since 2008 and by 25% since 2000, while emissions
from services/other have declined by 8% since 2008 and by over 47% since 2000.

Figure 3.2 Energy-related CO, emissions by sector, 2000-18
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Energy-related emissions are on the rise, most significantly in the power sector, whereas
services and industry emissions have decreased in the last decade.

* Services/other includes commercial and public services, agriculture/forestry, and fishing.

** Other energy includes emissions from oil refineries, blast furnaces and coke ovens, plus small shares in coal, oil
and gas extraction.

*** Industry includes CO, emissions from combustion from construction and manufacturing industries.
Source: IEA (2020a), CO, Emissions from Fuel Combustion 2020, www.iea.org/statistics.
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By fuel, coal is the largest source of energy-related emissions after having surpassed oil
in 2004 (Figure 3.3). In 2018, coal-related emissions were 315 Mt CO., representing
52% of total emissions. Natural gas-related emissions have also increased rapidly; their
share of total emissions grew from 9% in 2000 to 19% in 2018. The growth in coal and
natural gas emissions has mainly come from the power sector, which has driven the
overall growth in emissions. Oil-related emissions have gradually declined since 2000
as oil demand in the power sector declined by one-fifth and in the services/other sector
by just over 55% over the same period. However, they picked up again over the period
2014-16, and have seen a slight decrease since then. Around 62% of oil-related
emissions comes from transport.

Figure 3.3 Energy-related CO, emissions by energy source, 2000-18
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Coal-related emissions represent over half of total energy-related CO2 emissions and
continue to grow together with natural gas emissions, while oil emissions have stalled.

* Emissions from non-renewable waste.
Source: IEA (2020a), CO, Emissions from Fuel Combustion 2020, www.iea.org/statistics.

CO: drivers and carbon intensity

Changes to total CO, emissions in a country are driven by changes in population and
economic development (GDP/capita), along with changes in the energy intensity of the
economy (measured as total primary energy supply [TPES] divided by gross domestic
product [GDP]), and the carbon intensity of the energy supply (CO2/TPES).

Between 2000 and 2018, Korea’s economy (GDP/capita) grew by 82%, the population
increased by 10% and CO. emissions grew by 40% (Figure 3.4). While Korea thus saw
a gradual decline in the energy intensity of the economy (TPES/GDP), the carbon
intensity of its energy supply (CO2/TPES) has picked up again since 2014.
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Figure 3.4 Energy-related CO, emissions and main drivers in Korea, 2000-18
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Korea’s energy intensity of the economy has gradually declined since 2000. However, the
carbon intensity of its energy supply started increasing again in 2014.

Notes: GDP = gross domestic product. TPES = total primary energy supply. Real GDP in USD 2015 prices and
purchasing power parity (PPP).
Source: IEA (2020a), CO, Emissions from Fuel Combustion 2020, www.iea.org/statistics.

In 2018, Korea had the fourth-highest CO, emissions per GDP among IEA member
countries after Estonia, Canada and Australia (Figure 3.5).

Figure 3.5 Carbon intensity (CO2/GDP PPP) in IEA member countries, 2018
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The Korean economy has the fourth-highest carbon intensity among IEA member countries.

Note: Real gross domestic product in USD 2015 prices and purchasing power parity (PPP).
Source: IEA (2020a), CO, Emissions from Fuel Combustion 2020, www.iea.org/statistics.
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Figure 3.6 CO; intensity (CO,/capita) in IEA member countries, 2018
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Korea has the sixth-highest CO2 emissions per capita among IEA countries.

Source: IEA (2020a), CO, Emissions from Fuel Combustion 2020, www.iea.org/statistics.

Korea’s carbon intensity per unit of GDP (PPP) reduced by almost a third from 2000 to
2018. However, the IEA average has seen a similar trend, but at a steadily lower level
(Figure 3.7).

Figure 3.7 CO: intensity per GDP in Korea and selected IEA member countries,
2000-18
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The CO:z intensity of the Korean economy has decreased by 30% compared to 2000.

Source: IEA (2020a), CO, Emissions from Fuel Combustion 2020, www.iea.org/statistics.

The main explanation for Korea’s high CO; intensity per GDP is the emissions per kilowatt
hour (kWh) of heat and power. Korea’s CO; intensity of power and heat generation
reached its lowest level in 2003, with 457 g CO2/kWh, but went up again to around
507 g CO2/kWh in 2018. This compares to an average of 246 g CO2/kWh for the IEA as a
whole in 2018 (Figure 3.8). The main reason for the increase in CO; intensity of power and
heat generation is the continuous growth of Korea’s coal-fired power plants in both
absolute volume and by share in electricity generation, despite growth in natural gas and
renewables. The share of fossil fuels in Korea’s power generation was 73% in 2018, of
which coal accounted for 44%.
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Figure 3.8 CO: intensity of power and heat generation in Korea and selected IEA
member countries, 2000-18

Korea’s carbon intensity of power generation has rebounded since 2007 and is above the IEA
average, mainly caused by the expansion of fossil fuel-fired generation, especially from coal.

Source: IEA (2020a), CO, Emissions from Fuel Combustion 2020, www.iea.org/statistics.

Climate policy framework and targets

In the 2010 Framework Act on Low Carbon, Green Growth Korea set a voluntary GHG
reduction ambition for 2020. The act created the legal framework for Korea’s mid- and
long-term emissions reduction targets, including the introduction of an ETS and a GHG
and energy target management system (TMS), and the expansion of new and renewable
energy. The act requires the government to establish and implement a national strategy,
roadmaps and action plans, as well as a detailed plan covering a 20-year period that is to
be rolled-over every 5 years, to address the various aspects of climate change mitigation
and adaptation (NLCI, 2010).

Under the 2010 act, Korea aims to reduce GHG emissions in 2020 by 30% against the
business as usual (BAU) scenario of 776.1 Mt CO2-eq (NLCI, 2010). In 2017, emissions
were not on track to meet the ambition of 543 Mt CO»-eq; in fact, at 709 Mt CO»-eq, they
were 30% higher than the 2020 target. The 2016 Enforcement Decree of the 2010
Framework Act clarified that the target for 2020 is now merely part of the pathway towards
the 2030 target. However, missing the 2020 target by a wide margin will require Korea to
substantially boost efforts towards meeting the 2030 mandatory GHG emissions reduction
target.

For 2030, under the 2015 Paris Agreement, Korea has committed to reduce GHG
emissions by 37% compared to the BAU scenario of 851 Mt CO»-eq, implying that
emissions will reach 536 Mt CO2-eq in 2030, which is only slightly lower than the 2020
target of 543 Mt CO2-eq. Korea opted to set a single-year target for 2030 under its Paris
commitment. In December 2016, Korea issued a GHG Reduction Roadmap, which lays
out detailed strategies and sectoral policy tools to reach the 2030 target. Of the 37%
reduction target, almost 26% is to be obtained through domestic measures, while the
remainder is to be met through internationally transferred mitigation outcomes resulting
from voluntary co-operation of the Parties under Article 6 of the Paris Agreement, the rules
of which are to be established by COP26 that is now scheduled to take place in 2021.

In the 2018 revision of the roadmap, the Korean government took its emissions reduction
commitment a step further by voluntarily committing to shift from using relative to absolute
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sectoral emissions reduction targets and by significantly increasing the share of emissions
reductions to be obtained through domestic measures. The roadmap was revised to
ensure that it is aligned with the new policy targets set in the 2030 Renewable
Implementation Plan and the 8th Basic Plan for Long-Term Electricity Supply and Demand,
which aim to increase the share of renewable electricity generation to 20% in 2030 and to
reduce coal-fired power generation (see Chapters 7 and 10). The revised roadmap also
reflects the fine-dust mitigation measures? that were approved in 2018 (see section below
and Chapter 10).

Figure 3.9 Greenhouse gas reduction targets in 2030
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Source: IEA, based on information provided by the Korean government.

Compared to their respective BAU scenario emissions, the residential and services sector
is expected to reduce emissions by 32.7% (64.5 Mt); the transport sector by 29.3%
(30.8 Mt); the industry sector by 20.5% (98.6 Mt); the power and heat sector by 17.3%
(57.8 Mt); the other sectors (waste, public, agriculture, fugitive emissions) by 21.6%
(14.6 Mt); the new energy industry and carbon capture, utilisation and storage (CCUS)
sector by 1.2% (vs. national BAU) (10.3 Mt); and the forest and overseas sector by 4.5%
(vs. national BAU) (38.3 Mt).

In the amended roadmap, Korea plans to reduce 38.3 Mt CO2-eq of emissions through
forest offsets and international co-operation (compared to 96 Mt CO»-eq in the existing
roadmap), which together corresponds to a 4.5% reduction of the BAU emissions in 2030,
or 12.2% of the total reduction of 314.8 Mt CO.-eq in the same year. Since the
implementation of the Act on the Management and Improvement of Carbon Sinks
commenced in 2013, Korea has undertaken substantial investments to maintain and
increase the capacity of forests to absorb carbon (UNFCCC, 2018).
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The effective reduction of GHG emissions is one of the three strategies of the
3rd Five-Year Plan for Green Growth (2019-23). The policies under the 3rd Five-Year Plan
include strengthening evaluation and verification of GHG reductions, and preparing a
long-term low greenhouse gas emissions development strategy to 2050 that needs to be
submitted to the United Nations Framework Convention on Climate Change in 2020. The
long-term strategy is under preparation and will be introduced to parliament in the second
half of 2020. It will set out the long-term vision and strategy rather than specific GHG
reduction targets.

Emissions reduction policies and measures

Under the 2010 Framework Act, Korea introduced two key policy mechanisms to reach
the 2020 target: a national ETS and the GHG TMS.

The 2010 Framework Act prescribes mandatory annual GHG emissions reporting to the
government, and the establishment of an integrated information management system for
GHG monitoring. Both instruments continue to play an important role in Korea’s energy
and climate policy and are continuously evolving in line with new policies.

The government is implementing a large number of programmes to provide financial and
management support for the industry, public, transport and buildings sectors to reach their
targets under either the ETS or the GHG TMS. Those programmes are discussed in more
detail in Chapters 4 and 5.

Korea’s Emissions Trading System

As the first country in North East Asia, Korea commenced the operation of its mandatory
nationwide ETS on 1 January 2015. The ETS is designed to deliver emissions reductions
in the industry and power generation sectors. The 2012 Act on the Allocation and Trading
of Greenhouse-Gas Emission Permits and Enforcement Decree provides the details of the
ETS such as scope, target type, allowance allocation method, registry and management,
and operation of the carbon-trading houses.

The ETS is implemented in three phases; the first phase (2015-17) focused on firmly
installing the ETS, while Phases Il (2018-20) and 11l (2021-25) are intended to build on the
experiences made and resolve any issues encountered during the implementation of the
preceding phase. Phase Il and beyond is focused to actively and effectively reduce GHG
emissions (Ministry of Environment, 2019).

Participation in the ETS is mandatory for individual facilities with annual emissions above
25 000 Mt CO2 and companies with annual emissions above 125 000 Mt COz. The ETS
covers direct and indirect emissions from the electricity sector, as well as six types of
GHGs covered under the Kyoto protocol, namely CO2, methane, nitrous oxide,
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SFe).

The ETS covers 5 sectors and 26 subsectors (Table 3.1).
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Table 3.1 Sectors and subsectors covered under the Korean Emissions Trading

System
Sector Subsector
Conversion Power generation, collective energy
Industry Mining, food and drink, petroleum, wood, paper, petrochemicals, refining, oil, glass,

ceramics, cement, steel, non-ferrous, machinery, semi-conductor, display, electrical
electronics, automobiles, shipbuilding telecommunication, industrial complexes

Buildings Buildings
Transportation  Aviation

Public sector Water supply, waste
and waste

ETS Phase I: 2015-17

All emissions allowances were allocated for free. The total carbon budget of 1 686 Mt CO-
for the three years of the first phase included a reserve of 5%, equivalent to 89 Mt COs..
Within this reserve, 33 Mt CO, were set aside for new entrants, 41 Mt COz for early action
and 14 Mt CO- for market stabilisation measures. Unallocated allowances and withdrawn
allowances were also allocated to the reserve. Almost 85% of the reserve allocation,
equivalent to 76 Mt CO,, was used. The annual emissions allocation increased each year
during Phase I, from 540 Mt CO2-eq in 2015 to 585 Mt CO»-eq in 2017.

At the end of Phase | in 2017, 591 of Korea’s largest emitters were covered under the
ETS, and more than three-quarters of the companies were from the energy sector and
manufacturing industry. The total amount of allocated emissions allowances in Phase |
covered just over 80% of national GHG emissions.

Two methods were used to allocate the free emissions permits. The so-called
grandfathering method allocated permits based on the previous three-year average of
GHG emissions. This method was applied to all subsectors except for the grey clinker, oil
refining and aviation sectors. Emissions permits for those sectors were allocated using the
so-called benchmark method, which used the activity data of each concerned entity from
the base year.

ETS Phase II: 2018-20

The two major changes in the second phase of the ETS are the auctioning of 3% of
allowances for non-energy intensive industry and the fixed annual emissions allocation for
all years at 548 Mt CO»-eq compared to the annual increase of emissions allocations in
Phase | (ICAP, 2020).

So-called energy-intensive and trade-exposed sectors still receive all of their allowances
for free, while power generation, telecommunications, domestic aviation and other are now
required to purchase 3% of their allowances through monthly auctions.

Energy-intensive and trade-exposed sectors are defined as having either additional
production costs of more than 5% and a trade intensity of more than 10%, or having either
more than 30% additional production costs or a trade intensity above 30%. The production
costs increase is determined by multiplying the average GHG emissions by the average
price of the allowances for the reference period divided by the total value added for the
same period. This implies that the desired increase in ETS prices does not necessarily
result in companies investing in technologies to reduce their emissions, but instead, the
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increasing ETS price potentially rewards companies that maintain existing technologies.
In light of the increasing emissions in Korea, this condition may need to be revised for the
third phase of the ETS and be replaced by measures that support economic
competitiveness while simultaneously addressing the country’s growing emissions.

Phase Il of the ETS still covers the same 6 sectors, which were further disaggregated into
64 subsectors covering 610 entities in 2018, an increase of 2.1% compared to Phase |I.

The first auction was held in January 2019. Only companies that must purchase part of
their allowances were eligible to participate. No single bidder can buy more than 30% of
the allowances of one auction and the allowances are subject to a minimum price.

The emissions cap for Phase Il is 1 796 Mt COg, of which permits for just under 548 Mt CO2
are available annually for companies covered under the ETS. Permits for around
134 Mt CO; are set aside for new entrants under Phase Il while 14 Mt CO; are set aside
in a market stability reserve for auctioning and 5 Mt CO- for a “market maker reserve”. The
market maker reserve is a new mechanism put in place by the government to address
phases of low market liquidity (see the section on flexibility measures below).

Another significant change is the expansion of the benchmark-based allocation
mechanism to a larger number of companies. The share of sector-specific benchmarking
is set to reach 50% of the GHG emissions covered by ETS at the end of Phase Il (ICAP,
2020).

ETS Phase IlI: (2021-25)

The government is in the process of developing the detailed rules for Phase Ill. However,
it is already certain that less than 90% of the allowances will be distributed for free in
Phase Ill, though energy-intensive and trade-exposed sectors will continue to benefit from
free allowances. The government is also considering increasing the share of companies
subject to sector-specific benchmarking for the allocation of free allowances to 70%. It is
further being considered to introduce a stricter total annual emissions cap (ICAP, 2020).

Flexibility measures

The Korean ETS includes a number of flexibility measures within and between phases.
Banking allowances is permitted across phases, but only within certain limits. Any banked
allowances in excess of the limit between Phase | and Phase Il was deducted from the
allocation for the next phase. From Phase Il to Phase lll, banking is allowed at the higher
limit, with two available options: either the net annual amount of allowances sold in
Phase I, or with company and facility-specific limits (ICAP, 2020). However, borrowing of
allowances is permitted only within each phase and with a specific limit set for each year
until 2018. Since 2019, the limit on borrowing is determined by the total borrowing of an
entity in earlier years (ICAP, 2020).

Entities under the ETS also have the possibility for offsets and credits. The quantitative
limit for offsets in Phases | and Il is a maximum of 10% of the compliance obligation of
each entity. In Phase Il this can include up to 5% of international offset credit and in
Phase Ill this will likely increase to 10%.

In Phase [, only domestic credits could be earned and only from GHG emissions reduction
activities by non-ETS entities. In Phase Il, the trading of international clean development
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mechanism projects developed by entities covered under the Korean ETS were also
included when meeting a specific set of criteria.

To ensure market stability, the auction of allowances in the stability reserve is subject to
an auction reserve price. Under certain circumstances, an allocation committee is charged
with implementing market stabilisation measures. In June 2019, the Korean Development
Bank and the Industrial Bank of Korea were officially designated as market makers and
were authorised to draw on the government-held reserve of 5 million allowances to ensure
market liquidity if needed.

ETS prices and investment of revenues

ETS prices increased by 54% between 2015 and 2018, when they reached KRW 22 237,
approximately USD 20. Prices peaked in September 2019 at around USD 33, and reached
around USD 25.5 in April 2020 (ICAP, 2020). However, ETS prices do not yet seem to
noticeably influence the role of coal in the electricity mix, which reached a record at 44%
in 2018 (see Chapter 7). As the final rules for Phase Il are under consideration, this may
be an opportunity to design them in such a way as to further increase the effectiveness of
the ETS system.

Auction revenues in 2019, the first year in which auctions were carried out, totalled
USD 199.4 million. Revenues from auctions of the reserve for market stability measures
in 2016 and 2018 raised an additional USD 99.6 million (ICAP, 2020).

The government is in the process of deciding on eligible investments of ETS auction
revenues. A final decision will be taken once the rules of Article 6 of the Paris Agreement
are completed. Options under consideration by the government include support for funding
of mitigation equipment projects, innovation, and technology development of the entities
subject to the ETS.

GHG Target Management System

The GHG TMS was implemented in 2012 to set and achieve GHG reduction and energy
conservation targets for small companies that consume substantial amounts of energy but
that are not subject to the ETS. Companies with three-year annual average GHG
emissions above 50 000 t CO2.eq or with energy consumption above 200 terajoules (TJ),
and facilities with three-year annual average GHG emissions above 15 000 t CO2eq or
energy consumption above 80 TJ are subject to the GHG TMS.

The “Guidelines for Greenhouse Gas and Energy Target Management and Operation”,
provide details of the TMS, including designation and supervision on management plants;
methods for reduction target setting and management; systems for accounting, reporting
and verification of emissions; annual reporting and compliance systems; identification of
early action; management of registry; and designation and management of designated
verification entity.

In 2018, the last year for which data are available, 366 companies were covered under the
GHG TMS and over half of these companies were in the energy and manufacturing
industry. The GHG target of the 168 companies subject to the TMS in the industry and
power generation sector in 2018 was 4 310 246 t CO,, and actual emissions were
4 036 438 t CO2 (KEA, 2020). The annual GHG reduction and energy saving targets are
set for each obliged entity based on the annual average GHG emissions and energy
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consumption over the preceding three years. The government supports industries through
tax deduction and subsidies to achieve the targets. The investments in environmental
conservation facilities are tax deductible and in addition up to 50% of the cost of the
installation of best available technology facilities or manufacturing process improvements
is eligible for subsidies. The details of the GHG TMS are discussed in Chapter 4.

Air pollution and fine dust

Local air pollution and fine dust have become major social and economic issues in Korea.
The Seoul Metropolitan Area is among the most polluted cities globally and in 2017, Korea
had the highest fine particulate matter (PM25s) among OECD member countries (OECD,
2020a). The number of days with a high concentration of PM2 s increased from 92 days in
2016 to 158 days in 2018 (MOTIE, 2019).

In 2018, the government implemented a breakthrough policy towards addressing the issue,
the Special Act on Fine Dust that aims to combat particulate matter pollution. Specifically,
the act aims to significantly reduce domestic fine dust emissions by more than 30% and to
reduce the number of days with bad air, defined as exceeding 50 microgrammes per cubic
metre (ug m3), by 70%, from 258 days in 2016 to 78 days in 2022. At the core of the 2018
act is an innovative provision that gives local governments the authority to temporarily
suspend the operation of coal-fired plants if air pollution and fine dust exceed the legal limits
set by the government (Yonhap News Agency, 2019).

In November 2019, the Ministry of Environment issued a new Fine Dust Management
Masterplan 2020-2024 that aims to reduce fine dust/PMa 5 by 35% in 2024 compared to 2016
levels.

The forced closure of 15 coal-fired power plants from 1 December 2019 to 29 February 2020
and the reduction of output to 80% of capacity of all other coal-fired plants is said to have
reduced fine dust from coal-fired generation by up to 44% compared to the previous winter
(AFP, 2019; Regan, 2019). The government is also committed to permanently close ten
coal-fired plants between 2017 and 2025 that have been operating for over 30 years and
that account for 3 345 megawatts (MW) of generation capacity, as part of the gradual exit
from coal-fired power generation (see Chapter 10).

In addition to the domestic measures, the policy underscores mid- and long-term
international co-operation, since part of Korea’s air pollution and fine dust originates from
neighbouring countries and is hence beyond the control of the Korean government. The
government has plans to enhance co-operation with the People’s Republic of China
(hereafter, “China”) on this matter. According to a study undertaken by the National Institute
of Environmental Research, 48% of the ultrafine particulate matter measured from May to
June 2016 in the air of the project area was caused by foreign factors (OECD, 2020b).

The 2018 act includes specific instruments for all energy sectors. Measures targeting the
power sector are reflected in the 8th Basic Plan for Long-term Electricity Supply and Demand
(MOTIE, 2017). They include a mixture of closing seven old coal-powered plants that are at
the end of their lifetime, the conversion of four coal plants to liquefied natural gas (LNG) and
the upgrading of five coal plants to higher emission standards (see Chapter 10), and the
expansion of renewable energy (see Chapter 5). Despite this commendable package, coal-
fired generation in Korea is set to expand until 2022 under the Third Energy Master Plan
before starting to decline marginally by 2030 (MOTIE, 2019) (see Chapters 7 and 10).
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Among other policy measures is the expansion of regulations of local air pollution emissions
from the currently limited geographical coverage for application to the entire country, while
the emissions standards for fine dust from large industrial facilities such as steel and
petroleum are to be strengthened. Moreover, the government plans to introduce new
regulations for a cap on fine dust emissions from industrial facilities.

Measures targeting fine dust emissions from the transport sector focus primarily on the
removal of old diesel vehicles. The government aims to reduce the number of old diesel
engine vehicles by 2.86 million vehicles by 2022. This implies taking 77% of diesel vehicles
built before 2005 off the roads. In addition, the current financial incentives for the purchase
of new diesel vehicles will be stopped to avoid technology lock-in. Moreover, the existing
restricted access of diesel vehicles to certain zones in Korea’s metropolitan areas will be
expanded to other parts of Korea. These policy measures are complimentary to the
government’s overall shift towards a transition of the transport sector to clean fuels (see next
section).

Transport

Transport is the second-largest emissions sector in Korea. In 2018, close to 60% of
emissions in transport were due to diesel, while gasoline accounted for just over 29% and
liquefied petroleum gas for 9% (Figure 3.10).

Korea has a diesel-blending mandate of 3% for biofuels; there is no blending obligation for
petrol. Around 60% of the feedstock for blending with diesel is imported. The 40% of
domestically sourced feedstock consists largely of used cooking oil and soybean oils.
Korea does have some potential to use waste for blending with transport fuels. Research
and development in this area is ongoing.

Figure 3.10 Transport energy demand by transport mode and fuel, 2018

m Diesel fuels
m Gasoline

Liquefied petroleum gases

4% 2% 2%
m Road ‘
m Domestic aviation

Other transport*
Natural gas
Biofuels

u Other fuels*™*

EA 2020
Allights reserve

Road transport is the dominant mode of transport and diesel is the dominant fuel.

* Other transport includes domestic navigation, rail and pipeline transport.

** Other fuels include kerosene and other aviation fuels, electricity, and fuel oil.

Note: Excluding international aviation and navigation.

Source: IEA (2020b), IEA World Energy Statistics and Balances (database), www.iea.org/statistics.

The government has no immediate plans to increase the biofuel blending mandate, but
instead privileges the roll-out of electric vehicles (EV) and EV infrastructure, and
hydrogen/fuel cells vehicles and the relevant infrastructure.
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From a basis of 60 000 EVs in 2018, including both battery electric vehicles and plug-in
hybrid electric vehicles (PHEV), the target is to reach 350 000 EVs in 2022 and 3 million
in 2030, while the fast-charging infrastructure is set to increase from 5 200 stations in June
2019 to 10 000 by 2022. Given this commendable ambition, the government should ensure
it has effective EV battery recycling and disposal policies in place.

Korea supports the increased uptake of EVs with a number of measures, including
subsidies and rebates on national and local vehicle purchase taxes, and reduced highway
toll fees and public parking fees. It also gives priority to low-emissions vehicles in public
procurement programmes. Tax rebates per EVs are capped at a maximum of
KRW 5.3 million (USD 4 500) to promote sales of smaller, more efficient EVs. The number
of low-carbon vehicles that benefited from subsidies that are available on top of the tax
rebates increased from 32 000 vehicles in 2018 to 57 000 in 2019. Subsidies per battery
electric vehicle are capped at a maximum of KRW 19 million (USD 16 400), up from
KRW 14 million (USD 12 000) in 2018. Subsidies for plug-in hybrid electric vehicles are
capped at KRW 5 million (USD 4 300).

In terms of charging infrastructure deployment, the government targets the installation of
10 000 fast EV chargers by 2022. The deployment of chargers will benefit from subsidies
of KRW 3.5 million (USD 3 000) for publicly accessible slow chargers and KRW 1.3 million
(USD 1 200) for private chargers, which was originally set to expire at the end of 2019. For
fast EV chargers, an employer can benefit from a maximum of 50% of the total cost.

In addition, the government is providing substantial support for the roll out of hydrogen and
fuel cell cars and infrastructure, and aims to have 67 000 units on the road by 2022 and
2.9 million vehicles by 2030 and will also roll-out the required filling infrastructure. In 2018,
Korea had 889 hydrogen fuel cell electric vehicles and 14 hydrogen refuelling stations.
Fuel cell electric vehicles benefit from a purchase subsidy of a maximum of KRW 36 million
(USD 30 190). Korea plans to deploy hydrogen-fuelled public buses in seven major cities,
including Seoul and Ulsan, and to expand the fuelling stations to 310 by 2022 (see
Chapter 6 for a detailed discussion). There are also plans to strengthen pollution measures
for old machinery and vehicles used in the construction sector and for ships; however, the
details have yet to be developed.

The share of public transport in Korea has stagnated since 2013 at around 42%. The
government plans to revitalise public transportation, primarily by extending the intelligent
transport systems’ infrastructure. However, no further details have yet been developed
(MOTIE, 2019).

Taxation

By comparison among IEA members, energy tax rates in Korea are low and are currently
not steering consumer behaviour (see Chapters 7, 8 and 9). The government is committed
to introduce an environment-friendly energy tax system to reflect external costs of the
different fuels used for power generation.

In 2019, the government adjusted the relative taxes for coal and LNG used for power
generation. Until 2018, total taxes for natural gas were slightly higher than for coal (on an
energy basis) and did not reflect the environmental benefits of gas-fired power over
coal-fired power. In July 2018, the government announced a major tax reform to adjust the
relative taxes for coal and LNG used for power generation.
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In 2019, the import duty on natural gas was reduced by 85% and the consumption tax by
80%, while the consumption tax for coal increased by 30%. Korea does not put a levy on
the imports of thermal coal. As a result, the total tax on coal is now five times higher than
the tax for natural gas. The government hopes that the tax adjustment will help to reduce
fine dust/PM2.s and will also change the merit order dispatch in the electricity sector (see
Chapters 7 and 10).

Adapting to climate change

According to the Ministry of Environment, the average annual temperature in Korea has
risen around 0.18°C every ten years for the past century, which is faster than the warming
trend in the rest of the world. Moreover, extreme weather events such as heatwaves and
heavy rainfall are becoming more frequent as well. The Ministry of Environment is
therefore building adaptive capacity at the national level to quickly adapt to these changes.
Targeted action plans are in place for different sectors and industries. The ministry is also
working on enhancing climate-resilient infrastructure for cities, where most of the
population lives (Ministry of Environment, 2020).

The 2010 Framework Act requires the Ministry of Environment to prepare and implement
five-year plans every five years, containing measures for adapting to climate change. The
act established the national integrated information management system for GHGs. The
first National Climate Change Adaptation Plan (2011-15) was issued in 2010 and the
second plan (2016-20) in 2015. Preparations for the third plan for the period up to 2025
are ongoing.

The ongoing second plan briefly discusses the energy sector's adaptation under the
objective of “reinforcing the competitiveness of industries using climate change as an
opportunity”. The plan proposes the establishment and implementation of energy plans
considering the impacts of climate change, and the expansion of distributed electricity
systems in the islands. Targeted support is provided to small and medium-sized
enterprises that have developed climate change adaptation technologies that are
assessed to have high growth potential. Targeted adaptation measures are also
developed for industrial complexes, a geographical unit comprising several industrial
entities, and the government provides support for the implementation of the identified
measures. External experts also assist individual companies located within the targeted
industrial complexes to assess their specific vulnerability to climate change, then support
the establishment of adaptation measures.

However, more recent energy plans, such as the 8th Basic Plan for Electricity Supply and
Demand and the 3rd Energy Master Plan, still have limited discussion on climate change
adaptation. Most of the climate-related discussions are focused on limiting temperature
rise through mitigation efforts, such as decarbonisation and efficiency improvement in
power generation. Adaptation to the increasing impacts of other climatic changes, such as
increasing variability in precipitation and intensification of extreme weather events
(e.g. typhoons, heatwaves, wildfires) is rarely discussed.

The 3rd National Climate Change Adaptation Plan and the 9th Basic Plan for Electricity
Supply and Demand are currently under preparation. The government should consider
including a discussion of measures for climate change adaptation, given the increasing
adaptation needs in the energy sector.
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As Korea is highly dependent on imported fuels and the electricity sector is operated as
an isolated island system, energy security is of particular importance. The island of Jeju is
used as a test bed for technologies and measures to eventually ensure independence in
the electricity sector. An island-wide smart grid has been established and the government
is expanding distributed electricity generation sources around the island to ensure stable
supply in the event of severe weather events. Distributed electricity systems are expanding
in islands not only to reap adaptation benefits, but also to increase the deployment of
renewables and energy storage systems.

It should be noted that the assessment of the impact of climate change on energy
infrastructure and demand and supply is carried out only qualitatively, and is not supported
by quantitative modelling.

Assessment

In 2017, Korea’s total GHG topped the 700 Mt CO> mark for the first time, reaching
709.1 Mt CO,. The 2.4% increase in total GHG emissions compared to 2016 was largely
due to the increased use of coal in electricity production, as more capacity came on-stream
than old capacity was retired. In 2017, energy-related CO emissions accounted for 86.8%
of the total, equivalent to 615.5 Mt COo.

Power and heat generation is by far the largest source of energy-related CO, emissions in
Korea. In 2018, the sector accounted for 55% of total energy-related emissions, followed
by transport (17%), industry (12%), other energy industries (7%), residential (6%) and
services (4%). Korea’s carbon intensity of power generation was 507 g CO2/kWh in 2018,
much higher than the IEA average of 246 g CO2/kWh. Although Korea’s carbon intensity
of the economy has declined by 33% since 1990, it was still the fourth highest among the
30 IEA member countries, at 0.290 g CO2/kWh (2015 PPP), in 2018.

Emissions targets and strategy

The Korean government is cognisant of the challenge to address GHG emissions and to
prepare for the transition of the energy system from its high reliance on fossil fuels towards
new and renewable energy sources. The Framework Act on Low Carbon, Green Growth
of 2010 made a pledge to reduce GHG emissions in 2020 by 30% against the business as
usual scenario of 776.1 Mt CO2-eq. In 2017, emissions were 30% higher than this voluntary
and non-binding target of 543 Mt CO2-eq. The 2020 voluntary target is understood as the
pathway to the 2030 target.

For 2030, Korea is committed under the Paris Agreement to reduce GHG emissions by
37% against the BAU scenario of 851 Mt CO2-eq using domestic measures and
international market mechanisms. In 2018, the government revised the emissions targets,
shifting from relative to absolute emissions reduction targets, implying a target of
536 Mt CO2-eq in 2030. The government also announced that an increased share of
emissions reductions will need to be obtained through domestic measures in order to
minimise the impacts on international reductions. A detailed strategy for the buying of
international off-set instruments is pending, due to the delayed finalisation of the market
mechanism under the Paris Agreement. The government also plans to adopt a long-term
strategy towards 2050.

Korea has made real progress in setting more ambitious and transparent targets for
emissions reductions. But urgent corrective measures are needed in all sectors in order to
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rectify the trajectory. The implementation of the proposed actions appears to rely in a large
part on future voluntary contributions, especially in the industry and building sectors (see
also Chapter 4). This does not reflect the urgency or the magnitude of the possible shortfall
towards the climate targets. The continuous commitment to further emissions reductions
in the long-term strategy by 2050 will facilitate implementation in those sectors, and help
to meet the Paris Agreement’s goals.

Emissions Trading System

In 2015, Korea became the first country in Asia to introduce a mandatory ETS for large
industry. The IEA congratulates the Korean government for this achievement. The ETS is
being implemented in three phases, the second of which is currently ongoing (2018-20).
The second phase of the ETS covers 6 sectors (conversion, industry, building, public
sector and other, waste, and transport) divided into 64 subsectors. The aviation sector is
included in the transport sector, which is another commendable policy decision. The ETS
covered 70% of Korea’s total GHG emissions in the last year of the first phase. The third
phase of the ETS will cover the years 2021-25.

The share of freely allocated allowances is progressively being reduced. From 100% in
the first phase, the share was reduced to 97% in the second phase and will be lower than
90% in the third. Prices in the ETS increased by 54% between 2015 and 2018. However,
power sector emissions are still increasing and the government should review the ETS
mechanism to make it more effective in the third phase.

The government is discussing possible options for the investment of ETS auction revenues
towards GHG emissions mitigation measures of companies under the ETS. These options
include supporting mitigation equipment projects, innovation and technology development
of the concerned companies. No specific criteria or rules for eligible investments have been
identified; nor is the government currently considering the creation of a monitoring and
evaluation system to track the investments made, or their outcomes. The IEA recommends
that fuel-switching options to low- and zero-carbon energy be among the eligible
investments.

The government is currently not undertaking regular and comprehensive monitoring of the
effectiveness of the ETS system. It would be advisable to develop and implement such a
monitoring system jointly with the development of a monitoring and evaluation system for
the upcoming investments linked to ETS revenues.

Low-carbon transition in the transport sector

Transport is the second-largest emissions emitting sector and emissions have grown by
16.1% since the last in-depth review in 2012. Korea has set fuel efficiency standards for
passenger cars in line with international trends. In addition, Korea is working towards the
introduction of fuel efficiency standards for heavy-goods vehicles, again putting the country
at the forefront of international efforts (see Chapter 4).

Korea has no aim to further expand the current diesel-blending mandate of 3% for biofuels,
as almost two-thirds of the feedstock for blending is imported. The blending mandate does
not extend to petrol. The IEA encourages the government to continue ongoing research
into the potential of using waste as a feedstock and to explore the potential to identify
possible implementation of cost-effective solutions, and evaluate in which sector the
deployment of bioenergy will achieve the highest value.
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Korea supports the increased uptake of EVs with a number of measures, including
subsidies and rebates on national and local vehicle purchase taxes and privileges low
emissions vehicles in public procurement programmes. The roll-out of charging
infrastructure similarly benefits from a large number of support measures, including
subsidies for public and private chargers. However, some of the support schemes were
set to be suspended by the end of 2019 and replacement schemes have not yet been
announced.

There are also some questions of whether the existing bundle of support measures is
sufficient to achieve the desired targets. The environmental and emissions reduction
benefits of the roll-out of EVs will partly be determined by the electricity fuel mix, and
Korea’s carbon intensity in the power sector is currently high, although the roll-out can help
to mitigate local air pollution in cities.

The population is concerned about the safety of hydrogen fuelling stations and their siting
which the government will need to address to facilitate the smooth roll-out of the network.
These concerns need to be addressed through close dialogue with the population.

Air pollution

Air pollution is a major concern in Korea, with Seoul being one of the most polluted cities
globally. Of particular concern is fine particulate matter. In 2018, the government took a
substantial step towards addressing this issue by implementing the Special Act on Fine
Dust that aims to combat particulate matter pollution, aiming to significantly reduce the
number of days with bad air, defined as exceeding 50 um m3, from 258 days in 2016 to
78 days in 2022. The act gives authority to local governments to suspend the operation of
coal-fired plants under certain circumstances.

Policy measures under the act cover all sectors and include the removal of support
programmes for diesel vehicles, the scrapping of 77% of diesel vehicles built before 2005,
the conversion of some coal-fired power plants to LNG and the closure of coal-fired plants
more than 30 years old. These are ambitious targets and measures that will require
determined implementation to meet the targets of the act.

Korea’s population appears keenly aware of the severity of the local air pollution problem
and is recognising the need for fast, and perhaps even drastic, actions. The government
could leverage these concerns to push forward its agenda to reduce local air pollution
while simultaneously preparing the ground for the fast implementation of other elements
of its energy transition policy.

Taxation

Overall energy tax rates in Korea are low by international comparison and do not provide
much incentive to steer behaviour towards less carbon-intensive energy, as evidenced by
the lack of decoupling of economic growth from carbon intensity. Korea is committed to
move towards an environment-friendly energy taxation system. In 2014, a tax on coal used
for power generation was introduced, and increases annually. The government’s objective
is to ensure that each fuel used in power generation adequately reflects the environmental
costs related to its use, with a special focus on particulate matter. In 2019, the government
adjusted the relative taxes for coal and LNG used for power generation. As a result, the
total tax on coal is now five times higher than that for natural gas.
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Taxation is not yet a key policy mechanism to address emissions in the transport sector in
Korea. Taxes on diesel fuel are substantially lower than taxes on gasoline. This appears
to be in conflict with the government’s policies and measures to reduce the share of diesel
cars in the vehicle fleet and to move towards an environment-friendly energy taxation
system. The IEA therefore urges the government to expedite the consultation for and
introduction of the planned rational taxation system of transportation fuels. This would
complement its other policy efforts to reduce GHG emissions and to reflect the external
cost of energy use.

Recommendations

The government of Korea should:

O

Examine the lessons learnt from Phases | and Il of the Korean ETS, and of similar
existing trading schemes around the world, and integrate them into the final design for
Phase Ill before making it operational in 2021.

Develop the criteria and rules applicable for eligible investments funded by revenues
from the ETS. Establish a monitoring and evaluation system to track the investments
made and the outcomes obtained.

Define a clear trajectory for each sector (industry, transport, buildings, power) between
the current situation and the 2030 GHG targets, and implement a regular monitoring
system to track progress and identify and quantify the efforts needed in each sector.
Ensure political ownership at all government levels and accountability to guide full and
efficient implementation of the 3rd Energy Master Plan.

Ensure that the energy taxation of all fuels reflects their external costs, including
carbon content and air pollution, to accelerate the switch to lower emissions
technologies.

Ensure efficient infrastructure roll-out to support the clean mobility targets.
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4. Energy efficiency

Key data
(2018)

Total final consumption (TFC): 182.2 Mtoe (oil 51.9%, electricity 25.1%, natural gas 12.3%,
coal 5.2%, district heat 3.0%, biofuels and waste 2.3%, geothermal 0.1%), +24.0% since 2008

Consumption by sector: industry 55%, transport 19.3%, commercial 13.9%,
residential 11.8%

Energy consumption (TFC) per capita: 3.5 toe/capita (IEA average 2.9 toe/capita), +17.9%
since 2008

Energy intensity (TFC/GDP): 86 toe/USD* million PPP (IEA average: 67 toe/USD* million
PPP), -9.1% since 2008

* GDP data are in billion USD 2015 prices and PPP (purchasing power parity).
Key data source: IEA (2020), IEA World Energy Statistics and Balances (database), www.iea.org/statistics/.

Overview

Korea has a highly energy-intensive economy. In the period 2000-18, Korea’s total final
consumption (TFC) increased by 43% while its economy expressed as gross domestic
product (GDP) in purchasing power parity (PPP) doubled, resulting in a 25% decline in
energy intensity (TFC/GDP). Since the financial crisis in 2008, there has been little
improvement in energy efficiency and ensuring decoupling of economic growth from
energy consumption has become a more urgent issue (Figure 4.1).

Korea’s 3rd Energy Master Plan (EMP) of 2019 well reflects this sense of urgency and
shows the government’s strong commitment to prioritise energy efficiency as the country’s
first energy source. Based on the plan, the government aims to reduce Korea’s total final
consumption by 18.6% in 2040 compared to the business as usual (BAU) case. The
Energy Efficiency Innovation Strategy 2019 provides interim targets up to 2030 as well as
specific measures to transform the domestic energy consumption pattern through the
application of Korea’s most innovative technologies, such as information and
communication technology (ICT) for energy management in industry and intelligent
transport systems. Strengthening the existing regulatory measures while applying new
technology-driven innovation in energy efficiency can not only accelerate Korea’s clean
and safe energy transition, but can also help reduce its reliance on energy imports.
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4. ENERGY EFFICIENCY

Figure 4.1 Energy supply and drivers, 2000-18
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Korea’s energy consumption is largely driven by economic growth and decoupling it from
GDP growth has been very slow in the last decade.

* GDP data are in billion USD 2015 prices and PPPs (purchasing power parity).
Note: GDP = gross domestic product. TFC = total final consumption.
Source: IEA (2020a), IEA World Energy Statistics and Balances (database), www.iea.org/statistics.

Total final energy consumption

Korea’s TFC was 182.2 million tonnes of oil equivalent (Mtoe) in 2018, slightly below
consumption in 2017 (Figure 4.2). The industrial sector accounted for the largest share of
TFC at 55%, followed by residential and commercial (25.7%), then transport (19.3%).

Figure 4.2 Final energy consumption (TFC) by sector, 2000-18
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In Korea, industry is the largest energy consumer and the main driver of the increase in TFC.

* Industry includes non-energy consumption.
** Commercial includes commercial and public services, agriculture, and forestry.
Source: IEA (2020a), IEA World Energy Statistics and Balances (database), www.iea.org/statistics.

The industry sector is the main driver of TFC growth. In the period 2000-18, industrial
energy consumption increased by 58%, mainly for non-energy use as petrochemical
feedstock (see the industry section for more details). Energy demand in the other sectors
also increased over the same period, with the residential sector showing the
second-highest growth of 43%, followed by transport (34%) and the commercial sector
(14%).
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Energy intensity

Korea has one of the highest energy intensities among IEA member countries (Figure 4.3).
In 2018, it ranked third highest in energy consumption per GDP at 86 toe/USD million PPP,
which is 40% higher than the IEA average (67 toe/USD million PPP). In energy
consumption per capita, Korea ranked the seventh highest at 3.5 toe per capita, 48%
above the IEA median (2.9 toe per capita).

Figure 4.3 Energy intensity in IEA member countries, 2018
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In IEA comparison, Korea has the third-highest final energy consumption per GDP and the
seventh-highest consumption per capita.

* GDP data are in billion USD 2015 prices and PPPs (purchasing power parity).
Note: Energy intensity in total final energy consumption, not including the energy transformation sector.
Source: IEA (2020a), IEA World Energy Statistics and Balances (database), www.iea.org/statistics.
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Energy innovation

In February 2019, Korea made a major institutional change to its energy efficiency set up.
The Ministry of Trade, Industry and Energy (MOTIE)' established a new Energy Innovation
Policy Bureau directly managed by a director general, which revamps the previous
structure where the Energy Demand Restraint Division was placed under the New and
Renewable Energy Policy Bureau of MOTIE and was the principal body responsible for
energy efficiency (Figure 4.4).

For the first time, an independent division was dedicated to improving energy efficiency,
underlining the increasing prominence of energy efficiency in Korea’s energy policy. It also
reflects a shift towards demand-side management instead of merely energy conservation
to improving the efficiency of energy consumption.

The main objective of the new office is to bring innovation to the centre of energy demand
management with its five sub-divisions operating hand in hand. The Energy Innovation
Policy Division is responsible for setting an overarching policy framework to transform
Korea’s energy consumption pattern, which is one of the 3rd EMP’s primary targets.
Acknowledging that such fundamental change requires a corresponding reform in energy
pricing, markets and infrastructure, MOTIE placed three other divisions — Electric Power;
Electricity Market; and Smart grids, Transmission and Distribution, and District Heating, as
well as a Greenhouse Gas Reduction Team — under the same bureau.

The new organisational structure demonstrates Korea’'s strong commitment to bring
innovative change to the country’s demand-side management and could facilitate a
successful implementation of the 3rd EMP. It also indicates a shift in Korea’s energy
policy’s priority from security and affordability of supply to better demand-side
management, including energy efficiency.

Figure 4.4 New organisational structure for energy efficiency under the Ministry of
Trade, Industry and Energy, 2019

Office of Energy and Resources

Director General for
Energy Innovation Policy

» Energy Innovation Policy Division
» Energy Efficiency Division
» Electric Power Division
+ Electricity Market Division
» Smart Grids, Transmission and Distribution, and District Heating Division
* GHG Reduction Team

Source: MOTIE (2020), Organizational Structure, http://english.motie.go.kr/en/am/organization/organization.jsp.

56


http://english.motie.go.kr/en/am/organization/organization.jsp

Energy efficiency policy and measures

Overview of national plan and targets

The Rational Energy Utilization Act sets the legal ground for all energy efficiency policies
and legal obligations in Korea, including the minimum energy performance standards
and labelling, and providing financial support for energy services companies (ESCOs).
The act obliges major energy suppliers like Korea Electric Power Corporation (KEPCO)
as well as large energy consumers to report their energy demand management plans to
the Korea Energy Agency (KEA) (KEA, 2019). Large energy consumers are defined as
having an annual energy consumption above 2 000 toe. In 2018, there were 4 694 such
consumers in Korea.

The act also requires that MOTIE formulate a Basic Plan for Rational Energy Utilization
every five years with clear national targets and specific measures to achieve them. The
last 5th Basic Plan in 2013 proposed to reduce Korea'’s final energy consumption by
4.1% (9.3 Mtoe) below the BAU level by 2017, but the actual level in 2017 was about 1%
higher than the BAU 2017 level, so the target was not met. The 6th Basic Plan, originally
scheduled to be released in 2018, will now be released in 2020, and will be published
on the basis of the 3rd EMP.

The 3rd EMP was released in June 2019 and provides the most updated, long-term
energy efficiency targets, which are largely twofold (MOTIE, 2019a):

e |Improve energy intensity (TFC/GDP) by 38% in 2040 compared to the 2017 level:
If the target is achieved, Korea’s energy intensity would decline from 0.113 toe/KRW million
in 2017 to 0.070 toe/KRW million in 2040.

e Reduce Korea'’s final energy consumption by 18.6% in 2040 compared to the BAU forecast,
which is equivalent to energy savings of 39 Mtoe.

The industry sector is expected to contribute the most to this potential energy saving and
account for 8.1% out of the 18.6% target, which is equivalent to around 17 Mtoe energy
saved. The transport sector saves 11 Mtoe, followed by commercial and public services
(7 Mtoe), then the residential sector (4 Mtoe) (Figure 4.5).

In order to achieve the 2040 target, the 3rd EMP provides an overarching policy
framework that consists of four main thematic tasks: 1) improve energy efficiency by
sector; 2) promote the creation of a market for demand-side management; 3) rationalise
the energy pricing mechanism; 4) optimise the use of non-electric energy sources (see
energy efficiency policies per sector and cross-cutting sectors sections below).
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Figure 4.5 Korea’s final energy consumption reduction target, 2018-40
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Source. MOTIE (2019a), 3rd Energy Master Plan,
https://www.motie.go.kr/motie/ne/presse/press2/bbs/bbsView.do?bbs _seq n=161753&bbs cd n=81.

Given the high ambitions, the government has acknowledged that simply reinforcing the
existing energy efficiency measures is insufficient and that more needs to be done to scale-
up the energy efficiency improvements. The Energy Efficiency Innovation Strategy was
established to do just that (Box 4.1).

Box 4.1 Korea’s Energy Efficiency Innovation Strategy 2019

The Energy Efficiency Innovation Strategy (EEIS) was released in August 2019 to
supplement the 3rd Energy Master Plan and to provide interim targets and measures up to
2030.

The strategy intends to use Korea’'s most advanced technologies such as the 5G network,
artificial intelligence, big data and the Internet of Things as a major driving force of improving
energy efficiency. This is in line with the country’s Fourth Industrial Revolution initiative
introduced in 2017, which emphasises the role of technology innovation and digitalisation to
stimulate economic growth.

The EEIS anticipates reducing Korea’s total final energy consumption by 14.4% in 2030
compared to a business as usual level, equivalent to 29.6 Mtoe of energy saved, and
improve energy intensity by 27.4% compared to the 2017 level of 0.113 toe/KRW million.
The reinforced implementation of the existing energy efficiency measures is expected to
save around 10.7 Mtoe out of the targeted 29.6 Mtoe, while the new measures introduced
in the EEIS will contribute the remaining 18.9 Mtoe of energy savings by 2030. The
strategy’s ultimate target is not limited to lowering energy demand, but to mutually reinforce
two national agendas — the Fourth Industrial Revolution and energy efficiency innovation —
to nurture a domestic energy efficiency industry that creates new jobs and businesses
(Figure 4.6).

The Ministry of Trade, Industry and Energy anticipates that successful implementation of
the strategy will reduce energy import costs by KRW 10.8 trillion (USD 8.9 billion) while
creating 69 000 new jobs in the energy efficiency field.
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Figure 4.6 Energy Efficiency Innovation Strategy framework
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Source. MOTIE (2019b), Energy Efficiency Innovation Strategy,
www.motie.go.kr/motie/ne/presse/press2/bbs/bbsView.do?bbs cd n=81&bbs seq n=161993.

Korea’s EEIS illustrates an exemplary case of energy efficiency policy development
promoted by the International Energy Agency: an integrated approach to promoting a
diverse set of measures including incentives to increase investment, systematic data
collection and assessment, market-based regulations, public engagement, and the
application of advanced technologies to innovate the energy demand management (Sung
and Birol, 2019).

Source: MOTIE (2019b), Energy Efficiency Innovation Strategy,
www.motie.go.kr/motie/ne/presse/press2/bbs/bbsView.do?bbs cd n=81&bbs seq n=161993.

Energy efficiency policies by sector

Industry

The industry sector accounts for over half of total TFC in Korea and in 2018 reached just
over 100 Mtoe. As one of the world’'s major petrochemical producers, Korea has a high
share of petrochemical feedstock in total industrial energy consumption. In 2018,
petrochemical feedstock accounted for 53% of total industrial energy consumption
(Figure 4.7). Among the industrial subsectors, iron and steel accounted for the largest
share with 12% of total industrial energy consumption, followed by chemical (9%),
machinery (8%) and non-metallic minerals (6%).
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Qil is the largest energy source used in the industry sector, accounting for 54% of total
industrial energy consumption in 2018, followed by 24% for electricity, 9% for coal and 7%
for natural gas. The rest were small shares of bioenergy and waste and district heating.

Figure 4.7 Industrial energy consumption by sector and fuel, 2018
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Over half of Korea’s industrial energy consumption is for non-energy use, primarily as
petrochemical feedstock. Oil is the main source of energy for the industry sector.

Source: IEA (2020a), IEA World Energy Statistics and Balances (database), www.iea.org/statistics.

Given the dominance of energy-intensive heavy industries in Korea’s economy,
decoupling industry’s energy consumption from its economic activity has been the
government’s top priority.

The majority of the existing energy efficiency measures in industry are of a voluntary
nature. The Energy Champion programme, introduced in 2015, is a typical example that
employs incentives to elicit voluntary actions such as the purchase of high-efficiency
equipment and improvements of operating processes. Under the programme,
companies set their own annual voluntary targets and register with the KEA to be
selected as energy champions following an assessment of their proposed voluntary
actions.

After the establishment of an assessment framework and a pilot project in 2017, Energy
Champion was enforced in 2018. The assessment framework is based on both a
quantitative evaluation, with a maximum of 70 points, and a non-quantitative evaluation,
with a maximum of 30 points of the activities undertaken in the previous year. Any
company reaching a score of at least 80 points is accepted into the programme. The
quantitative evaluation looks at the energy intensity improvements and the reduction of
energy consumption, while the qualitative evaluation reviews the energy management
effort and the practical actions for energy efficiency development.

In 2018, 31 companies registered with the KEA and 24 were nominated as energy
champions. Of these, three were subsidiaries of KEPCO and the rest were private
companies such as Posco and Korea Telecom, the major energy consumers in Korea.
In 2019, the number of companies applying for inclusion under the programme increased
to 35 companies; 25 were accepted. These 25 companies reduced their energy
consumption by 2.5% (46.7 kilotonnes of oil equivalent [ktoe]) in 2018.
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The champion title is valid for three years, during which the companies are exempt from
the mandatory energy audits (see below). In addition, companies receive support for
overseas energy ftraining for their employees and receive an Energy Champion
certificate and certification plaque.

Another voluntary scheme, the Energy Intensity Reduction Agreement, commenced
in 2020. Unlike the Energy Champion programme, where the companies set their own
voluntary targets, the Energy Intensity Redution Agreement encourages companies with
an annual energy consumption over 2 000 toe to reduce their energy intensity by 1% per
year. The government provides “Excellent Business” certificates to companies that meet
the 1% target. A possible exception of these companies from the mandatory energy audit
is under review by the government. In 2018, companies with an annual energy
consumption above 2 000 toe accounted for 70.2% of total industrial energy consumption
(KEA, 2019). The Energy Champion programme will eventually be integrated into the
Energy Intensity Redution Agreement.

Energy management systems (EMS), an ICT-based monitoring and control system, play
an essential role in optimising energy consumption through real-time data collection and
analysis. In order to encourage more industry players to adopt EMS and build a solid EMS
infrastructure in the country, the government has been providing technical, financial and
operational support since 2014. Korea’s EMS scheme follows a two-step process:
1) voluntary uptake of an international standard — ISO 50001;2 2) the government’s
evaluation of EMS implementation and its outcomes. The energy savings performance
evaluation is undertaken for five years after the completion of the proje