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Foreword

On behalf of the Republic of Korea(ROK), | am pleased to present the Second Biennial Update Report to
the United Nations Framework Convention on Climate Change.

The international society set a common goal to respond to climate change by adopting the Paris Agreement
in December 2015. Keeping pace with this significant historic movement, the ROK has established its
national GHG reduction target for 2030 and is committed to reach this goal.

The Second ROK Biennial Update Report contains information on the efforts and achievements we have
made in response to climate change as a responsible member of the international society. The ROK
developed the Roadmap to Achieve the National GHG Reduction Target for 2030 in December 2016. Prior
to that, in 2015, we became the first country in Asia to launch a nation-wide emissions trading system. We
also pledged USD 100 million to the Green Climate Fund and have been consistent in providing resources
to support developing countries.

As President Moon Jae-in stated at the UN Leaders' Dialogue on Climate Change in September 2017,
the ROK will prioritize policies that lead to climate change solutions. Our new administration is pursuing
an energy system that is clean and safe. To this end, we will gradually reduce our dependence on coal
and nuclear power and plan to increase the share of renewable energy in our electricity generation mix to
20 percent by 2030. The ROK will also expand incentives for green technology investments and promote
technological innovation so that the national GHG reduction target can be met seamlessly.
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In addition, the ROK will continuously strengthen our support and cooperation through finance, technology
development and support, and capacity-building for developing countries to be able to address climate
change. Looking forward, we hope other countries will join collaboratively in these efforts. Particularly,
developed countries that are responsible for greater amounts of historical emissions must take the lead in
the mission to proactively advance climate change response measures.

We believe the reward for our efforts to limit global warming will be reaped by our progeny whose future
livelihoods depend on the inheritance of a sustainable planet.

Thank you.

Hong Nam-Ki

Minister of the Office for Government Policy Coordination
Prime Minister's Secretariat, Republic of Korea
November 2017
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Executive Summary

1. National Circumstances

Records show the world average temperature is continually increasing with the phenomenon of global
warming. The Republic of Korea (ROK) is no exception to the rise of global warming and its impacts. The
annual mean temperature in 2016 was 13.6°C, which marked the highest record since 1990. In 2016,
the national average number of heat wave days was 22.4, the 2" highest since 1990; and the number of
tropical nights was 10.8, which was the 4" highest since 1990.

The total population of the ROK is estimated at approximately 51.246 million and the elderly segment of
the population, particularly vulnerable to climate change, is expected to grow rapidly. Exports and the
manufacturing sector play a significant role in the national economy, and as of 2015, dependence on
exports stood at 38.2%, while the share of the manufacturing sector accounted for 29.3% of the national
GDP in 2016.

Against this backdrop, the ROK has been taking active measures to counter the global warming issue.
Some examples include ratifying the Paris Agreement in November 2016 and restructuring its domestic
climate change response system.
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2. National Greenhouse Gas Inventory

The ROK prepared the national GHG inventory from 1990 to 2014 in accordance with the IPCC Guidelines
for Energy; Industrial Processes; Agriculture; Land Use, Land-Use Change and Forestry (LULUCF); and
Waste sectors. The national GHG inventory covers carbon dioxide (COz), methane (CH4), nitrous oxide
(N20), hydrochlorofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SFe). The
emissions of CHs, N2O, HFCs, PFCs, and SFs are estimated in units of metric tons of carbon dioxide
equivalent (CO2eq.) using the 100-year time horizon Global Warming Potentials (GWPs) from the
Intergovernmental Panel on Climate Change (IPCC) Second Assessment Report (SAR).

Total GHG emissions in the ROK were 690.6 million tons of CO2eq. and net emissions including sinks
were 648.1 million tons of CO2eq. in 2014. Total emissions in 2014 declined by 0.8% from 2013 attributed
to the combined effects of less dependence on fossil fuel power plants for electricity generation, fewer
livestock, decreased volume of waste incineration, and various GHG reduction policies implemented by
the government.

The ROK's per capita GHG emissions in 2014 were 13.7 tons of COz2eq., reflecting a relatively stable level
since 2011. GHG emissions per GDP in the same year were 484.0 tons per KRW 1 billion, which indicates
a continuous decline since 2011.




3. Mitigation Actions

In 2015, the ROK set a new national GHG reduction target of 37% below business-as-usual (BAU) level
by 2030. The ROK prepared the Roadmap to Achieve the National GHG Reduction Target for 2030 in
December 2016, in order to set the basic policy direction for reaching the national GHG reduction target.

This roadmap specifies the emissions projection, reduction target, and major reduction plans by
sector and sub-sector for 2030. According to the roadmap, the ROK will reduce GHG emissions by
applying technologies and policies taking into consideration sector-specific circumstances for energy
transformation, industry, new energy industry, transport, building, public/other, agriculture and fisheries,
forestry, and waste sectors.

This roadmap will be further elaborated through continuous revisions until the NDC submission in 2020.
Through this process, the ROK will develop additional GHG reduction polices and measures, adjust
reduction pathways, and review the plan for utilization of the international carbon market considering
changes in domestic and international conditions.

The ROK introduced its Emissions Trading System (K-ETS) in 2015 to manage GHG emissions using the
market mechanism and around 69% of GHG emissions are covered by the K-ETS. The K-ETS operates
under three-year plans for Phase 1 (2015-2017) and Phase 2 (2018-2020), and five-year plans will begin
from Phase 3. A total of 23 sub-sectors are regulated under Phase 1. For Phase 1, issuances have been as
follows: 1,600 million Korean Allowance Units (KAU) of preliminary allocations, 6.4 million KAU of additional
allocations, and 22.4 million KAU of cancelled allocations. In addition, 15.6 million Korean Offset Credits
(KOC) issued from 75 offset projects were supplied to the market.

The ROK operates the GHG and Energy Target Management System (TMS) to manage emitters consuming
significant amounts of energy, but not covered by the K-ETS. Controlled entities subject to the TMS fall
into two categories: (1) companies with three-year annual average GHG emissions equal to more than
50,000 tons of CO2eq. or energy consumption greater than 200 TJ, and (2) facilities with three-year annuall
average GHG emissions equal to more than 15,000 tons of COz2eq. or energy consumption greater than 80
TJ. As a result of TMS operations in 2015, a total of 65 companies reduced 740,000 tons of CO2eq., which
is equivalent to 3.7 times higher than their reduction targets of 200,000 tons of CO2eq.
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4. International Support and Cooperation

While overcoming challenges from the global financial crisis and rising financial deficit, the ROK
announced the donation of USD 100 million to the Green Climate Fund (GCF) at the UN Climate Summit
in September 2014. Moreover, at the COP 22 in November 2016, the ROK with the European Union (EU)
and 7 developed countries pledged a joint statement for a financial contribution of USD 23 million for the
Climate Technology Center and Network (CTCN), which was unprecedented for non-Annex | countries.

Government organizations, including the Greenhouse Gas Inventory and Research Center of Korea (GIR),
Korea Forest Service, and the Ministry of Environment, operate their own capacity building programs in
order to foster experts in greenhouse gas inventory; land-use change, deforestation prevention, and forest
restoration; and adaptation in developing countries.

Recognizing the significance of international cooperation for climate change response, the ROK reinforces

its intent to support and cooperate with developing countries in terms of finance, technology development
and transfer, and capacity building.

1"
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CHAPTER 1 e NATIONAL CIRCUMSTANCES

1. Geography

2. Climate

The Republic of Korea (ROK) is located in the Korean Peninsula with some 3,400
adjacent islands. Forests cover about 63% of the total area' and the eastern region
is higher than the western region.

The mean slope of the peninsula is quite steep at 5.7, and there is a significant
seasonal variability of precipitation. These characteristics results in hydrological
features such as a high coefficient of river regime (indicating relatively harsh water
management conditions) and heavy rains and droughts have severe impacts on
the country. During the dry season, river channel sections with no water flow are
witnessed even in big rivers, while there are overflows in tributaries and the major
rivers that directly flow into the sea during the flooding season.

The Korean Peninsula is located in the mid-latitude temperate zone and exhibits
clear seasonal differences. Due to the hot and humid North Pacific Anticyclone,
the weather is sweltering in summer and the Continental Anticyclone makes it cold
and dry in winter. The migratory anticyclones in spring and fall result in clear and
dry days.

The annual mean temperature of the ROK® excluding its islands is 12.7°C. The
hottest month is August with a mean temperature of 25.2°C, and January is the
coldest month with a mean temperature of -0.8°C* (Table 1.1).

Seasonally, 50-60% of the ROK's annual precipitation falls in the summer; and in
particular, 30% of the annual precipitation is concentrated during the monsoon
season that lasts for about a month starting mid-June.

[ Table 1.1 ] Monthly Mean Temperature and Precipitation (1990-2016) (Unit: temperature (°C), precipitation (mm))
Mean )

temperature

nlgnEsi 45 | 72 | 122 | 186 | 235 | 267 | 290 | 299 | 261 | 210 138 | 69
temperature

HOER 54 | 34 08 | 62 | 117 | 171 | 214 217 | 164 | 93 | 30 | -3.1
temperature

Precipitation | 259 | 37.2 | 56.8 | 89.3 | 102.9 | 153.7 | 288.9 | 2749 | 1558 | 552 | 49.8 | 286

1 Statistical Yearbook of Forestry, Korea Forest Service, 2016.

2 The National Atlas of Korea, National Geographic Information Institute, 2016.

3 Average temperature between 1990 and 2016 of 45 major locations across the Republic of Korea excluding islands.
4 Temperature and precipitation, National Climate Data Center, 2017.
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The ROK is no exception to the rise of global warming with its mean temperature in
2015 reaching the third highest record since 1990. The annual mean temperature
in 2016 was 13.6°C, or 0.9°C higher than the mean temperature (12.7°C) for the
period of 1990-2016, which marked the highest record since 1990 (Figure 1.1).

Both in 2015 and 2016, the mean temperature in May stood at 18.6°C, which was
the highest during the period of 1990-2016. The temperature in May broke the
record for three consecutive years beginning in 2014, and premature heat wave
warnings® were issued for those years. Between late July and August 2016, there
was a steep temperature rise that lingered for days and caused frequent heat
waves and tropical nights in the region influenced by the North Pacific Anticyclone
and other anticyclones that had formed in mainland China. In 2016, the national
average number of heat wave days® was 22.4, the second highest since 1990 and
the number of tropical nights” was 10.8, which was the fourth highest since 1990.

The ROK has distinctive wind systems due to its seasonal patterns of atmospheric
pressures. The southwesterly wind is dominant in summer and the northwesterly
wind prevails in winter, whereas the wind is relatively mild between September and
October. Between May and October, an average of 20.7 typhoons occur on the
western North Pacific, among which around three yield a direct or indirect impact
on the ROK®.

[ Figure 1.1 ] Annual Mean Temperature (1990-2016)

140 [~ T T T T T T T T T T T T T e e e e e
13.5
13.0
12.5
12.0
1.5
ol ||l |w|loe ||l |lolglmla|l|s || O|N| 0| |0|-|a|lo| S| w]|o
S|l |l |9l |||l d|lojo|g|lo|og|o|lo|lo|lo|slslesls|l=l=|=
>0 ||| | oo |||l o|o|o|o|o|lo|o|S|o|lo|lelo|lole|e
-l -] ]||-||-| ||| Q| |d|Q|Q|Q|q|q|Q|q| Q| Q| Q|Q |
—O—
Annual Mean 13.1/12.2/12.4|11.8|13.212.0|12.112.7 |[13.5|12.8|12.5|12.7|12.6|12.5| 13.2{12.3|12.9]13.2(12.9/ 13.0|12.7| 12.4{ 12.3| 12.9/ 13.1(13.4|13.6
Temperature (°C)

5 In Korea, a heat wave warning is issued when a daily temperature high of 33°C or higher is forecasted to last for two days or longer.
6 Number of heat wave days: Number of days with daytime temperature high of 33°C or higher.

7 Number of tropical nights: Number of evenings with nighttime temperature low of 25°C or higher.

8 Number of typhoons, National Typhoon Center, 2016.
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CHAPTER 1 e NATIONAL CIRCUMSTANCES

3. Population

In 2016, the total population of the ROK was estimated at approximately 51.246
million. Its population accounted for about 0.69% of the world's total population of
7.467 billion®, ranking it as the 27th most populous country in the world. The nation's
population is mostly concentrated in the Seoul Metropolitan Area (surrounding the
capital Seoul) and regional metropolises, resulting in the ROK's high urban rate
and population density.

The working age population (aged 15 to 64) in the total population is projected to
decrease by 21.0 percentage points from 73.4% (37.627 million) in 2016 to 52.4%
(25.905 million) in 2050. The ROK is expected to witness the rapid aging of its
population. The nation's old-age dependency ratio, represented by the number
of elderly persons (aged 65 or over) per one hundred working age persons, is
expected to grow fourfold from 18.0 in 2016 to 72.6 in 2050 (Table 1.2).

[ Table 1.2 ] Projection of Total Population, Working Age Population and Old-age Dependency Ratio (2016-2050)

ey 2016 2020 2030 2050
Type
il PGIpIIE ol 51,246 51,974 52,941 49,433
(million persons)
Working age population 37,627 37,266 33,878 25,905
(Aged 15 to 64, %) (73.4) (71.7) (64.0) (52.4)
dleege 18.0 218 38.2 72.6
dependency ratio?

a) Old-age dependency ratio: Number of elderly persons (aged 65 or over) per one hundred working age persons (aged 15-64)
% Source: Population Projections for the Republic of Korea : 2015-2065, Statistics Korea, 2016.

4. Economy

As its economy has entered a mature phase, the ROK's real average annual
growth rate has stabilized at around 3.0% on average since 2011—after having
recorded 9.3% in 1990. In addition, the nominal Gross Domestic Product (GDP)
grew eightfold from KRW 197.712 trillion in 1990 to KRW 1,637.421 trillion in 2016.
During the same period, the nation saw its nominal GDP per capita rise sevenfold
from KRW 4.61 million to KRW 31.95 million™.

While the economy's dependence on exports and share of the manufacturing
sector recently decreased after having continuously increased from 1990 to 2011,
they still play a significant role in the national economy. As of 2015, the ROK's
dependence on exports stood at 38.2%, while the share of the manufacturing
sector accounted for 29.3% of the national GDP in 2016 (Table 1.3).

9 World Population Prospects: The 2017 Revision, United Nations, 2017.
10 The real GDP (in 2010 KRW) grew from KRW 419.518 trillion in 1990 to KRW 1,508.265 trillion in 2016 and during the same
period, the real GDP per capita increased from KRW 9.79 million to KRW 29.43 million.

16



Second Biennial Update Report of the Republic of Korea
Under the United Nations Framework Convention on Climate Change

[ Table 1.3 ] Dependence on Exports and Share of Manufacturing Sector in the National Economy (Unit: %)

Type\ Year | 1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Dependence on
exports

Share of
manufacturing sector

273 | 278 | 290 | 283 | 307 | 314 | 310 | 310 | 302 | 29.8 | 293

% Source: Korean Statistical Information Service (KOSIS), Economic Statistics System (ECOS) of the Bank of Korea

5. Institutional and Legal Frameworks

The ROK has enacted the Framework Act on Low Carbon, Green Growth in 2010,
and the Act on the Allocation and Trading of Greenhouse Gas Emission Permits in
2012 for greenhouse gas (GHG) reduction; the government introduced systems
including the GHG & Energy Target Management System (TMS) in 2010, and Korea's
Emissions Trading System (K-ETS) in 2015. Moreover, the Act on the Management
and Improvement of Carbon Sinks has been implemented from 2013 to maintain and
increase the forests' capacity to absorb carbon.

As of February 2016, the national climate change response system has been
reorganized so that the Prime Minister's Office for Government Policy Coordination
(OPC) oversees tasks related to climate change response and holds accountable
each relevant ministry in charge of industries, environment, land, etc. is in charge of
different sectors'. This reform was made in order to effectively achieve the nation's
greenhouse gas reduction target by 2030 and to utilize climate change response as a
driver for new economic growth. Accordingly, the OPC along with relevant ministries
have worked together to set the reduction goals for each sector under the national
GHG reduction target; and to formulate mitigation implementation plans by developing
effective policies and measures, gathering the opinions of various stakeholders, etc.

Moreover, the National Communications (NCs), Biennial Update Reports (BURs) and
Nationally Determined Contributions (NDCs) are also formulated jointly with relevant
ministries under the reorganized system. Once these documents are prepared, they
are reviewed by the Presidential Committee on Green Growth'? under the Prime
Minister and submitted to the international community. Meanwhile, the Ministry of
Environment has launched fundamental research to submit the nation's 2050 Long-
term Low Carbon Development Strategy to the international community by 2020.

In order to actively cooperate with the global community in the combat against climate
change, the ROK proactively ratified the Paris Agreement in November 2016, before
its entry into force. The ROK is committed to participating in the new universal global
climate change regime for both developed and developing countries.

11 There were some benefits including implementation of the reduction policies which reflected the nature of each sector,
according to evaluation after operation of the reformed system for over a year, but there were inefficiencies caused by
implementation by multiple government organizations. The system is being additionally reformed to reinforce consistency
and effectiveness of national GHG reduction policies, including systematic allocation of roles of the Office for Government
Policy Coordination and the Ministry of Environment for setting and management of GHG reduction goals.

12 Organization charged with reviewing major policies related to low-carbon green growth and their progress based on the
Framework Act on Low Carbon, Green Growth; it consists of less than 50 members, including ministerial-level officials of
relevant ministries and low-carbon green growth experts.
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NATIONAL GREENHOUSE GAS INVENTORY

1. National Greenhouse Gas Inventory System

The Greenhouse Gas Inventory & Research Center (GIR), managed by the OPC,
is in charge of tasks related to the national GHG inventory'. The main tasks of
GIR for the national GHG inventory are: (1) to establish the Regulations on the
Management of the National GHG Inventory; (2) to provide the Guidelines for
Measurement, Reporting, and Verification (MRV Guidelines) for the estimation
of the national GHG inventory; (3) to review the national GHG inventory data as
well as emission/removal factors; (4) to organize and manage the National GHG
Inventory Management Committee (Management Committee), the National GHG
Working Group (Working Group), and National GHG Technical Group (Technical
Group); (5) to collect and prepare the national GHG inventory; and (6) to develop
and operate the IT system for data management (Figure 2.1).

The sectoral responsible ministries'* of the five sectors subject to GHG inventory
measurement oversee the management of the GHG inventory. Moreover, an
agency with expertise in the statistics of a specific category is designated by the
responsible ministry to estimate the GHG inventory of that category and to perform
tasks including the development of country-specific emission/removal factors. The
draft inventory compiled by the agency is reviewed by the responsible ministry
and submitted to GIR. After the publication of the 1st BUR (2014), there has been
a change in the institutional arrangement regarding the water-borne navigation
transport category in the Energy sector; the responsible ministry for that category
has been changed since 2016 from the Ministry of Land, Infrastructure and
Transport (Korea Transportation Safety Authority) to the Ministry of Oceans and
Fisheries (Korea Marine Environment Management Corporation).

The Technical Group—composed of external experts from academia and research
institutes—provides technical advisory related to the MRV of the national GHG
inventory and country-specific emission/removal factors. The Working Group
was established to facilitate discussions among relevant organizations on: (1)
the MRV of the national GHG inventory; (2) the development and verification of
emission/removal factors; and (3) the adoption and revision of relevant guidelines.
The Working Group, chaired by the president of GIR, consists of director-level
government officials from sectoral responsible ministries and relevant organizations
such as Statistics Korea (KOSTAT), the Korea Forest Service (KFS), etc.

The Management Committee is the decision-making body that approves the final
draft of the national GHG inventory, country-specific emission/removal factors,
etc. submitted through the consultation of the Working Group. The Management
Committee, chaired by the Second Vice Minister of the OPC, is an association of

13 Inaccordance with the Framework Act on Low Carbon, Green Growth (Article 45) and Enforcement Decree of the Framework
Act on Low Carbon, Green Growth (Article 36)

14 The sectoral responsible ministries are: (1) Energy: Ministry of Trade, Industry and Energy (excluding buildings and
transport), Ministry of Land, Infrastructure and Transport (buildings and transport), and Ministry of Oceans and Fisheries
(fisheries, water-borne navigation transport, and ports); (2) Industrial processes: Ministry of Trade, Industry and Energy;
(3) Agriculture: Ministry of Agriculture, Food and Rural Affairs; (4) LULUCF: Ministry of Agriculture, Food and Rural Affairs
(excluding settlements and oceans); and (5) Waste: Ministry of Environment
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no more than 15 commissioners constituted of director general-level officials from
sectoral responsible ministries and KOSTAT, and experts from academia and the
public sector that have been recommended by responsible ministries.

The Management Committee is the decision-making body to approve the final
draft of national GHG inventory, country-specific emission/removal factors, etc.
submitted through the consultation of the Working Group. The Management
Committee, chaired by the 2nd Vice Minister of the OPC, is composed of no
more than 15 commissioners who are director-general level officials from sectoral
responsible ministries and KOSTAT, and experts from academia and public sector
recommended by responsible ministries.

[ Figure 2.1 ] Institutional Arrangement for Preparation of the National GHG Inventory

National GHG Inventory

Management Committee

Office for Government

Statistics Korea
Policy Coordination (OPC), GIR

Energy

Ministry of Trade,
Industry and Energy

Korea Energy
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Infrastructure
and Transport
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(Water-borne
Navigation)
Ministry of Oceans
and Fisheries
Korea Marine
Environment
Management
Corporation

.l',‘gé’:;g:'s Agriculture LULUCF Waste
Ministry of Trade, Ministry of Ministry of Ministry of

Industry and Energy
Korea Energy Agency
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and Rural Affairs
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National Institute of
Animal Science

(Rice cultivation)
National Institute of
Agricultural Science
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NATIONAL GREENHOUSE GAS INVENTORY

To enhance the transparency and the accuracy, the national GHG inventory of
ROK is prepared through a multi-stage process of systematic MRV. GIR carries out
the verification to be independent from the measurement conducted by sectoral
relevant ministries. And the final inventory is confirmed after the review of the
Working Group and deliberation of the Management Committee.

The first step in preparing the national GHG inventory is to determine the
methodology. To enhance the inventory quality, GIR prepares revised MRV
Guidelines at the beginning of each year reflecting the areas for improvement
identified during the verification process in the previous year. Once the revised MRV
Guidelines is confirmed through the review of the Working Group and deliberation of
the Management Committee, GIR distributes it in March to the sectoral responsible
ministries and agencies. Based on the distributed MRV Guidelines, sectoral
responsible ministries review their respective category inventories estimated by
the agencies and submit them to GIR by June 30.

The first preparation step of the national GHG inventory is to determine the
methodology. To enhance the inventory quality, GIR prepares revised MRV
Guidelines at the beginning of each year reflecting the areas for improvement
identified during the verification process in the previous year. Once the revised
MRV Guidelines is confirmed through the review of the Working Group and
deliberation of the Management Committee, GIR distributes it in March to the
sectoral responsible ministries and agencies. Afterwards, based on the distributed
MRV Guidelines, sectoral responsible ministries review their inventories estimated
by the agencies and submit them to GIR by June 30.

GIR collects the inventory draft reports submitted by sectoral responsible
ministries and verifies the appropriateness of methodology, activity data, and
emission/removal factors, while detecting any errors in the emission calculations of
subcategories. GIR requests these ministries to revise and complement their drafts
by correcting errors and improving areas identified during the verification process.
After confirmation of the inventory drafts that have been revised by the ministries,
GIR prepares a final draft.

GIR hosts the Working Group meetings for the review of the final draft of the
inventory revised for each sector; and through the final deliberation of the
Management Committee, the national GHG inventory is confirmed by December.
Afterwards, GIR publishes the approved national GHG inventory through several
platforms including its website.
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2. Measurement Scope and Methodology

2.1

Scope of
Greenhouse
Gases

The ROK's national GHG inventory includes the anthropogenic emissions and
removals of GHGs designated by the Kyoto Protocol; carbon dioxide (CO2), methane
(CHa), nitrous oxide (N20), hydrochlorofluorocarbons (HFCs), perfluorocarbons
(PFCs), and sulfur hexafluoride (SFs). The emissions of CH4, N2O, HFCs, PFCs,
and SFe are estimated in units of metric tons of carbon dioxide equivalent (tons
of CO2eq.) using the 100-year time horizon Global Warming Potentials (GWPs)'®
from the Intergovernmental Panel on Climate Change (IPCC) Second Assessment
Report (SAR) (Table 2.1).

[ Table 2.1 ] Global Warming Potentials (GWPs) of Greenhouse Gases

CO2 1

CHa 21

N20 310

HFCs 140-11,700

PFCs 6,500-9,200
SFe 23,900

x Source: IPCC Second Assessment Report (SAR), 1995.

2.2

Scope of
Sectors and
Time Period

2.3
Methodology

The ROK prepared the national GHG inventory for Energy, Industrial Processes,
Agriculture, Land Use, Land-Use Change and Forestry (LULUCF), and Waste
sectors in accordance with the 1996 IPCC Guidelines. The national GHG inventory
covers a total of 25 years from 1990 to 2014.

The national GHG inventory was prepared mostly based on the 1996 IPCC
Guidelines, but for some categories, applied the 2000 IPCC Good Practice
Guidance (GPG 2000), 2003 IPCC Good Practice Guidance for LULUCF (GPG
LULUCEF), and 2006 IPCC Guidelines. The GPG 2000 was applied to the following:
(1) Energy: Civil Aviation; and (2) Waste: Landfills, Wastewater Treatment, and
Waste Incineration and the GPG LULUCF was applied to the LULUCF sector.
The 2006 IPCC Guidelines were used for the following: (1) Industrial Processes:
Semiconductor Manufacture and Electrical Equipment; (2) Agriculture: Rice
Cultivation and Agricultural Soil Management; and (3) Waste: Other.

15 Global warming potentials (GWPs) are the level of each GHG's contribution to global warming on the basis of the CO2's
impact on global warming, which are expressed in numbers.
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To ensure accuracy of the inventory, the ROK is consistently developing country-
specific emission/removal factors. The use of country-specific emission factors is
determined through MRV processes similar to the MRV processes for the national
GHG inventory. Once country-specific emission/removal factors are developed by
research institutes, they are submitted to GIR via sectoral responsible ministries.
And then, GIR organizes a verification team consisting of experts in the Technical
Group and internal experts who review the appropriateness of the development
method, representativeness of factors, accuracy of measurement and analysis,
etc. After verification, the emission factors are confirmed by the review of the
Working Group and deliberation of the Management Committee. A total of 57
country-specific emission factors were applied in estimation of emissions for the
relevant sectors in the national GHG inventory in 2014, which accounted for 85% of
the total emissions. The following categories were estimated with country-specific
emission factors: (1) Energy: Fuel Combustion; (2) Agriculture: Rice Cultivation and
Agricultural Soil Management; (3) LULUCF: Forest Land ; and (4) Waste: Landfills,
Wastewater Treatment, and Waste Incineration. The list of the ROK's country-
specific emission factors is provided in Appendix 2.

The emissions for the categories not estimated with country-specific emission
factors were mostly estimated with the default emission factors in the 1996 IPCC
Guidelines; however, there were some categories for which the default emission
factors in the 2006 IPCC Guidelines were applied. The default factors of the 2006
IPCC Guidelines were applied to the following: (1) Energy: Fuel Combustion of
Refinery Gas and LPG Fuel and Fugitive Emissions from Oil and Natural Gas;
(2) Industrial Processes: Semiconductor Manufacture and Electrical Equipment;
(3) Agriculture: Agricultural Soil Management and Field Burning of Agricultural
Residues; and (4) Waste: Wastewater Treatment and Biological Treatment of Solid
Waste, etc.

3. Greenhouse Gas Emissions and Trends

24

Total GHG emissions in the ROK in 2014 were 690.6 million tons of CO2¢eq. and
net emissions including sinks were 648.1 million tons of CO2eq. Total emissions
in 2014 had increased by 135.6% since 1990, and had declined by 0.8% since
2013 (Figure 2.2). Primary causes of the lower level of emissions compared to the
previous year are the emissions decreases from the following: public electricity
and heat production, CHa in the Agriculture sector, waste incineration, etc. More
specific explanations are provided in Section 3.1. Also, the detailed time-series
information for emissions by sector and gas is listed in Appendix 1.

To enhance the accuracy of the national GHG inventory, the ROK improves its
activity data, emissions factors, and estimation methodology every year. Furthermore,
to ensure time-series consistency, the ROK recalculates emissions in previous
years for those categories in which methodological changes or refinements are
applied. Recalculated categories, after the submission of the 1st BUR in 2014,
are explained as follows: (1) the application of 2006 IPCC default emission factors
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to the Fugitive Emissions from Natural Gas category in the Energy sector; (2)
application of direct country-specific emission factors for direct N2O emissions
by crop in the Agricultural Soil Management category in the Agriculture sector;
and (3) improvement of activity data for the amount of synthetic Nitrogen fertilizer
and animal manure Nitrogen applied to soils in the Agricultural Soil Management
category in the Agriculture sector.

[ Figure 2.2 ] Trends in National Greenhouse Gas Emissions and Removals (1990-2014)
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3.1

Greenhouse Gas
Emissions by
Sector

GHG emissions from the Energy sector in 2014 were 599.3 million tons of COzeq.,
accounting for 87% of total emissions. GHG emissions in this sector had
increased by 148.3% since 1990, and decreased by 1.2% from the previous year.
The emission reductions from the Energy sector in 2014 were largely attributable
to a decline in electricity generation from fossil fuel power plants (-6.2%)'¢, which
resulted in 14.4 million tons of CO2eq. reduction from the previous year in the Public
Electricity and Heat Production category.

Emissions from the Industrial Processes sector were 54.6 million tons of CO2eq.,
accounting for 7.9% of total emissions in 2014. This represented a 177.3% increase
from the 1990 level and a 5.0% increase from the 2013 level. The key emission
sources of this sector were the Mineral Products category and the Consumption
of Halocarbons and SFe category, which accounted for 33.2 million tons of COzeq.
and 20.1 million tons of COzeq., respectively.

Emissions from the Agriculture sector were 21.3 million tons of CO2eq., accounting
for 3.1% of total emissions in 2014. This represented a 1.5% decrease from the
1990 level and a 2.7% decrease from the 2013 level. Emissions have decreased
since 1990 mainly due to the reduction of land used for rice cultivation.'” Since 2000,
emissions from the Enteric Fermentation and the Manure Management categories
have increased due to the greater number of livestock being raised to match the

16 Yearbook of Energy Statistics, Ministry of Trade, Industry and Energy, 2016.
17 Agriculture, Food and Rural Affairs Statistics Yearbook, Ministry of Agriculture, Food and Rural Affairs, 2015.
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growth in meat consumption. However, the number of livestock decreased in
2014'%, leading to declines in emissions from the Enteric Fermentation category
and the Manure Management category by 3.9% and 4.3%, respectively, compared
to the previous year.

The net removals from the LULUCF sector in 2014 was —42.5 million tons of CO2eq.,
representing a 24.5% increase from the 1990 level and a 0.7% decrease from the
2013 level. The removals from the Forest Land category peaked in 1999 at -62.2
million tons of CO2eq., mainly due to the large share of young trees under 30 years
of age reaching the next forest age-class. This was the result of trees that were
planted as part of the government's reforestation projects in the 1970s and 1980s.
Post 1999, carbon removals showed a downward trend due to the maturation of
forest age-class and the reduction of forest land area'®.

Emissions from the Waste sector were 15.4 million tons of COz2eq. in 2014,
representing a 47.8% increase from the 1990 level. The major contributor of this
emissions growth was the Waste Incineration category that showed a 343.5%
growth from the increased volume of incinerated waste. However, emissions in
2014 for the Waste sector decreased by 3.3% compared to the previous year
reflective of a 9.2% emissions decrease from the Waste Incineration category.
In addition to the decreased volume in waste incineration, an increased volume
of waste being directed to energy recovery also contributed to the decrease in the
Waste sector (Table 2.2).

[ Table 2.2 ] Greenhouse Gas Emissions and Removals by Sector

Change Change
1990 p2{0[0]0) 2013 2014 |between 1990 between 2013
Sector and 2014 and 2014
)

(million tons of COzeq.

Energy 2414 4104 5652 597.7 6067 599.3  148.3% 1.2%
F',?:C“:;QZL 19.7| 496 540 517 520 546 177.3% 5.0%
Agriculture 216 218 224 219 219 213  -15% 2.7%

LULUCF 34.1| -58.8| 543 -447| 428 -425  245% -0.7%

Waste 104 189 151 158 160 154 47.8% -3.3%

Total GHG Emissions @)

[ _ [
(excluding LULUCF) 293.1 500.6 656.6 687.1 696.5 690.6 135.6% 0.8%

Net GHG Emissions b)

(including LULUCF) 2600 4418 6023 6424 653.8 648.1 150.2% -0.9%

a) Total GHG Emissions: The sum of emissions from Energy, Industrial Processes, Agriculture and Waste Sectors
excluding LULUCF
b) Net GHG Emissions: The sum of all sectors including the emissions and removals in LULUCF

18 Livestock Survey Report, Statistics Korea, 2014.
19 Statistical Yearbook of Forestry, Korea Forest Service, 2016.
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The ROK's CO2 emissions in 2014 were 628.8 million tons of CO2eq., which

3.2 accounted for 91.1% of total emissions. Among the non-CO2 GHGs, the percentages
Greenhouse Gas  of CHa, N2O, HFCs, SFs and PFCs stood at 3.9%, 2.2%, 1.2%, 1.4%, and 0.4%,
Emissions by respectively.

Gas

Compared to the GHG emissions by gas in 2013, the emissions of CO2, CH4, and
N2O decreased by 1.1%, 1.8%, and 0.8%, respectively while the emissions of
HFCs, PFCs, and SFesincreased by 5.5%, 4.6%, and 10.3%, respectively. Compared
to the 1990 level, the emissions of PFCs and SFs grew by 879,213% and 5,288%,
respectively in 2014 due to the increased production of semiconductors and panel
displays. The emissions of HFCs grew by 768.7% which is attributable to the
increased use of refrigerants. In 2014, CO2 emissions rose by 149.2% compared
to the 1990 level because of fuel consumption increase. N2O emissions in 2014—
similarly, attributed to the increase of fuel combustion emissions in the Energy
sector caused by growth in fuel consumption—increased by 66.7% compared to
the 1990 level. Meanwhile, CH4 emissions had decreased by 13.4% since 1990
because of the decrease of land used for rice cultivation (Table 2.3).

[ Table 2.3 ] Greenhouse Gas Emissions by Gas

Change between|Change between
1990 2000 2010 2012 2013 2014 1990 and 2014 | 2013 and 2014

(million tons of CO2eq.)

Emissions 252.3 4416 593.8| 6265| 6355 6288

CO2 149.2 -1.1
Percentage 86.1 88.2 90.4 91.2 91.2 91.1
Emissions 30.7 27.9 27.3 271 271 26.6

CHa4 -13.4 -1.8
Percentage 10.5 5.6 4.2 4 3.9 3.9
Emissions 8.9 17.6 13.3 14.8 15 14.9

N20 66.7 -0.8
Percentage 3.0 3.5 2.0 2.2 2.2 2.2
Emissions 1.0 8.4 8.1 8.7 8.1 8.5

HFCs 768.7 5.5
Percentage 0.3 1.7 1.2 1.3 1.2 1.2
Emissions - 2.2 2.3 2.3 2.3 2.4

PFCs @ 879,213 4.6
Percentage - 0.4 0.3 0.3 0.3 0.4
Emissions 0.2 2.9 11.8 7.8 8.5 9.4

SFe 5,288 10.3
Percentage 0.1 0.6 1.8 1.1 1.2 1.4

Total emissions
(excluding LULUCF) 293.1 500.6| 656.6| 687.1 696.5| 690.6 135.6 -0.8

a) The rate of change of PFCs was calculated based on the emissions in 1992 when the data was collected for the first time.
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The ROK's per capita GHG emissions®™ in 2014 were 13.7 tons of COzeq., which
represents a 100.3% increase from the 1990 level. For the past 5 years, per capita
GHG emissions had risen as the national economy recovered from the 2009 global
financial crisis, showing a 9.5% increase from 12.1 tons of CO2eq. in 2009 to 13.3
tons of CO2eq. in 2010. Since 2011, per capita emissions had remained at around
13.7 tons of CO2eq. (Figure 2.3).

[ Figure 2.3 ] Greenhouse Gas Emissions per Capita (1990-2014)
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The ROK's GHG emissions per GDP?' in 2014 were 484.0 tons of COzeq./billion
KRW, which represented a 30.7% decrease from the 1990 level. The national
emissions per GDP generally reflected a downward trend because the GDP growth
rate surpassed the GHG emissions growth rate in most years since 1998 (Figure
2.4). Year-to-year changes of GHG emissions per GDP for the last three years in
sequence were —1.6% in 2012, -1.5% in 2013, and -5.1% in 2014.

[ Figure 2.4 ] Greenhouse Gas Emissions Intensity (Emissions per Real GDP from 1990 to 2014)
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20 Population Projection, Statistics Korea, 2016.
21 Gross Domestic Product (Real GDP as of 2010) Statistics, Bank of Korea, 2016.
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CHAPTER 3 e

MITIGATION ACTIONS

1. National GHG Reduction Target and Roadmap

After declaring Low Carbon Green Growth as the national vision in 2008, the ROK
officially announced a mid-term national GHG reduction target based on scientific
and objective analysis in November 2009 the ROK which would aim to reduce
emissions 30% below the business-as-usual (BAU) level by 2020. Since then, a
joint task force composed of GIR and relevant ministries was established. The
task force determined the 2020 reduction goals for 25 industries in 7 sectors in
July 2011. Then, in January 2014, they established the Roadmap to Achieve the
National GHG Reduction Target for 2020—encompassing action plans by sector.

During the course of such progress, the agreement for the new post-Kyoto climate
regime joined by developed and developing nations had gained momentum, and
intensified the need to set a reduction target beyond 2020. The ROK established
the Post-2020 Joint Working Group with 15 specialized agencies including GIR.
In June 2015, the determination was made to cut GHG emissions by 37% from
BAU— including domestic and overseas reductions using the International Market
Mechanism (IMM)-as its national GHG reduction target for 2030 (Figure 3.1).

The reduction target for 2030 calls for deeper emission cuts compared to the 2020
target, therefore it requires bold innovation across the nation. In particular, the ROK
must exert great efforts to curb emissions faced with challenges of a high share
of manufacturing in its industries and an energy efficiency level that has already
reached a relatively high standard of advancement. Globally, the Paris Agreement,
as the basis for the post-2020 new climate regime, was adopted in December 2015
and went into effect in November 2016 establishing a universal climate change
response system participated by almost all nations in the global community.

Taking these domestic and international conditions into account, the ROK
established the Roadmap to Achieve the National GHG Reduction Target for 2030
(2030 Roadmap) in December 2016 in order to provide specific policy direction to
implement its mitigation actions and meet its reduction target effectively. The 2030

[ Figure 3.1 ] National GHG Reduction Target for 2030

(Unit: million tons of CO2eq.)
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Roadmap specifies the emissions projection, reduction target and major reduction
plans for 30 sub-sectors within 8 sectors. According to the roadmap, the greatest
quantity of the reductions will be derived from energy transformation, followed by
industry and buildings; while the sectors showing the highest rate of reductions is
transport, followed by waste and energy transformation. The LULUCF sector was
not included in the current national reduction target, but the ROK will consider
incorporating it in its NDC in the future.

The 2030 Roadmap also introduces evaluation methods to practically implement
reduction plans by sector. The evaluation system consists of two methods of
evaluation: (1) evaluation of the implementation of specific strategies (e.g. policies,
measures, etc.), and (2) evaluation of the implementation for the national reduction
target. In addition, based on evaluations led by ministries responsible for each
sector, the OPC will carry out comprehensive monitoring and evaluation of the
overall implementation progress (Figure 3.2). Under the current schedule, a pilot
evaluation of the 2030 Roadmap will be conducted based on the implementation
plans submitted by each ministry from 2017 to 2019 for the purpose of improving
and supplementing the evaluation system. The full-scale evaluation and feedback
will be commenced in 2020.

In order to improve the feasibility of the 2030 Roadmap under the new climate
regime, the roadmap will consistently be complemented and revised until 2020
when the NDC is to be submitted. During this process, the ROK plans to review
reduction measures and adjust reduction pathways considering the changes in
circumstances (e.g. emission results, economic conditions, international negotiation
outcomes, and revision of related plans). The ROK will also continue to prepare
a plan to procure emission allowances by utilizing international carbon markets.
Moreover, it plans to present a GHG reduction implementation evaluation system
that includes the establishment of a feedback system and the improvement of the
national GHG inventory system for GHG reduction performance management. The
feedback system includes development of evaluation techniques and an index for
major reduction measures; it incorporates GHG reduction performance results into
annual work performance evaluations, and budget planning for relevant ministries
and agencies.

[ Figure 3.2 ] 2030 Roadmap Evaluation System
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2. Major Mitigation Policies

The ROK's Emissions Trading System (K-ETS) was launched in January 2015.
Currently, the emissions allowance trading market is being operated with the
establishment of the Emission Permits Exchange in the Korea Exchange (KRX)
through which the ROK manages 69% of the national GHG emissions. The K-ETS
operates under three-year plans for Phase 1 (2015-2017) and Phase 2 (2018-
2020), and five-year plans will begin from Phase 3.

A total of 23 industries are subject to Phase 1. Among them 20 were grandfathered
(GF) based on past emissions, while the benchmarking (BM) method based on
past activity data was applied to 3 industries; cement, oil refining, and aviation.
Based on their business conditions and performance, some were given additional
allowances or had a portion of allowances cancelled. As of September 2016, a
total of 602 companies were designated for allocation of emission allowances.

For Phase 1, all emission allowances were allocated for free to entities in order to
minimize the economic burden and to ensure the successful implementation of the
K-ETS.?? For the operation of Phase 1, preliminary allocations of 1,600 million KAU?®
were issued as of November 2014, additional allocations amounted to 6.4 million
KAU, and cancelled allocations were at 22.4 million KAU as of September 2016.
In addition, the K-ETS allows offset credits obtained through external reduction
projects and as of December 2016, a total of 75 offset projects® were carried out,
resulting in the supply of 15.6 million KOC? to the market.

In Phase 2, the BM allocation method that grants favor to companies with high
facility efficiency will be expanded to induce further technological innovation of
companies, and companies that have reduced their GHG emissions by investing
in eco-friendly facilities will be granted incentives®. Then from Phase 2, allocations
will be partially auctioned.?” By supplying allowances to the market through regular
auctions, the ROK plans to enhance the liquidity and vitality of the K-ETS market.
Moreover, the transformation to a low-carbon high-efficiency industrial structure
will be stimulated by a financial support system established for the purpose of
reinvesting revenues from allowance auctions into the industrial innovation
of companies participating in the K-ETS. An integrated platform will be built to
provide information about trading volume and price in order to improve information
asymmetry among K-ETS market participants and to vitalize the trading market
(Table 3.1).

22 In accordance with article 13 of the Enforcement Decree of the Act on the Allocation and Trading of Greenhouse Gas
Emission Permits

23 Korean Allowance Units, 1 KAU = 1 ton of CO2eq.

24 Seventy-four CDM projects (as of December 2016)

25 Korean Offset Credits, 1 KOC = 1 ton of COz2eq.

26 Reflected in the unused allocations for newly built or expanded facilities and reductions achieved for grandfathered facilities.

27 For each company subject to K-ETS, 97% of allowances will be free allocations and the remaining 3% will be from auctions.

34



Second Biennial Update Report of the Republic of Korea
Under the United Nations Framework Convention on Climate Change

[ Table 3.1 ] Operational Plans for Phase 2 of the K-ETS (2018-2010)

« Inducing improvements of facility efficiency by expanding BM allocations

Allocation of allowances + Beginning the auctioning of allowances (for 3% of emission allowances obtained by

companies subject to K-ETS)

Offset projects

» Promoting domestic offset projects
« Promoting overseas offset activities by allowing the trading of domestic companies'
overseas offset credits

K-ETS market

« Arranging regular auctioning of charged allowances
» Developing an integrated platform for providing K-ETS related information

Industrial support

+ Re-investing revenues from auctioned allowances as resources for eco-friendly
investments

% Source: The 2nd Master Plan for the Emissions Trading System, Ministry of Strategy and Finance, 2017.

2.2

GHG &
Energy Target
Management
System

The GHG & Energy Target Management System (TMS) is designed for the
systematic management of GHG emissions. Specifically, it imposes GHG reduction
and energy saving targets on large businesses consuming significant amounts of
energy, but not covered by the K-ETS. The ROK designates business that emit more
than 50 thousand tons of CO2eq. and consume over 200 TJ of energy annually—
or own facilities that emit more than 15 thousand tons of COzeq., and consume
over 80 TJ of energy annually—as controlled entities. Five ministries (i.e. Ministry
of Land, Infrastructure and Transport; the Ministry of Agriculture, Food and Rural
Affairs; the Ministry of Trade, Industry and Energy; the Ministry of Oceans and
Fisheries; and the Ministry of Environment) oversee controlled entities by sector
regulated under the TMS; and the Ministry of Environment, serving as the lead
ministry, provides overall guidelines and standards, supervises the tasks of other
ministries, and designates and manages verification agencies.

The ROK established Guidelines for the Operation of the GHG & Energy Target
Management System in March 2011 and operates the TMS successfully according
to international standards. Nineteen specialized agencies that employ auditors who
have passed a strict qualifications exam were designated as verification agencies
to ensure third-party verification of the GHG emission and energy consumption
report submitted by the controlled entities.

Based on performance results of the TMS operated in 2015, 65 controlled entities
reduced 740 thousand tons of COzeq., which is about 3.7 times greater than
their originally established targets (200 thousand tons of COz2eq.). The additional
reductions (560 thousand tons COzeq.) achieved of the 54 controlled entities can
be used as early reduction credits under the K-ETS.
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MITIGATION ACTIONS

3. Mitigation Actions by Sector

3.1
Energy

Transformation

This section includes the status of implementation of reduction actions specialized
by sector and future plans in addition to the emission trading system and the target
management system described above.

3.1.1 Power Generation

The ROK is managing the mix of power generation facilities to reduce GHG
emissions by gradually raising the shares of alternative and integrated energy
while maintaining a stable power demand and supply (Table 3.2).

In July 2015, the ROK announced its 7th Master Plan for Electricity Supply and
Demand, which outlines the nation's power demand projections and power
generation facilities plan for the 15 years from 2015 to 2029. The plan specifies
measures to ensure stable power supply, to increase low-carbon sources in the
power mix for GHG reductions under the new climate regime, to manage electricity
demand through new energy industries, and to expand distributed electricity
systems.The ROK comprehensively takes into account various factors (i.e. economic
feasibility, climate change, impact on the environment, and public safety) when
formulating the subsequent master plan and operating the power market and
power systems. In addition, the ROK will incorporate changing conditions such
as demand management integrating information and communications technology
(ICT) and business models, reduction of nuclear power plants and new and
renewable energy development; and a power mix that reflects more distributed
power generation resources, climate change mitigation, etc. into the 8th Master
Plan for Electricity Supply and Demand.

The ROK introduced the Renewable Portfolio Standard (RPS) to expand renewable
energy and has increased the annual mandatory supply rate to promote the use
of renewable energy sources by power generators (Table 3.3). By 2020, the
mandatory supply rate under the RPS system will be raised to 7.0% in order to
encourage power generators to actively invest in renewable energy facilities.

[ Table 3.2 ] Power Generation Segments by Year (MW, %)

|
Total Hydro Nuclear Integrated |Alternative PRI S —
gas cycle
86,969 6,454 20,716 3,106 3,519 24,534 888 23,473 4,280
2013
100 7.4 23.8 3.6 4.0 28.2 1.0 27.0 4.9
93,216 6,467 20,716 4,323 4,474 26,274 388 27,296 3,280
2014
100 6.9 22.2 4.6 4.8 28.2 0.4 29.3 3.6
97,649 6,471 21,716 5,360 5,649 26,274 388 28,512 3,280
2015
100 6.6 22.2 5.5 5.8 26.9 0.4 29.2 3.3

% Source: Yearbook of Energy Statistics, Ministry of Trade, Industry and Energy, 2016.
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The ROK plans to further reduce GHG emissions in the power generation sector by
reducing coal-fired power generation, introducing high-efficiency power generation
facilities for coal and LNG power plants, and introducing high-efficiency facilities
that lower power loss during power transmission and distribution.

[ Table 3.3 ] Implementation Results of the Renewable Portfolio Standard (RPS) Mandate

Mandatory supply rate 2.5% 3.0% 3.0%
Target (REC) 10,896,557 12,905,431 13,838,637
Implementation (REC) 7,324,861 10,078,351 12,486,461
Implementation / 67 2% 28.1% 90.2%
Target

% REC: Power generated from renewable sources (1MW) x Weight for each energy source
% Source: Korea Energy Agency, 2016

3.1.2 Integrated Energy

The ROK is promoting integrated energy®® projects to save energy and curb GHG
emissions. As a result, the number of integrated energy businesses and their sales
of heat and electricity from integrated energy have all been increasing (Table 3.4).
In the future, the ROK plans to induce further GHG reductions and fuel savings of
integrated energy business by expanding the real-time connection of heat supply
among integrated energy providers considering changes in the heat demand, and
promoting the recovery of unused energy within industrial complexes.

[ Table 3.4 ] Integrated Energy Projects

Year 2013 S o
Type
No. of businesses 111 114 116
Sales of heat
(thousand Gcal) 41,120 41,776 49,369
Sales of electricity
(thousand MWh) 27,746 29,061 29,444

% Source: Korea Energy Agency, 2016

3.2
Industry

The ROK has enacted the Energy Use Rationalization Act in order to ensure the
rational and efficient use of energy and to tackle global warming, based on which
various programs are being implemented—including the energy audit system,
energy use plan consultations, and investment support and tax benefits for energy
efficient facilities. In addition, the Energy Efficiency Standard and Labeling Program

28 Power generation business which produces heat or electricity at more than one integrated energy production facility such
as combined heat and power, heat-only boiler, and resource recovery facility; and provides them en bloc for heating,
cooling and hot water supply, to multiple users in houses, commercial buildings, and industrial complexes located within a
certain area in order to increase energy use efficiency.
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is in place to promote the production and R&D for high-efficiency products and
to encourage consumers to purchase energy saving products. The E-standby
Program was introduced to reduce the standby power of electronic devices and
promote the distribution of products with low standby power. The High-efficiency
Energy Equipment Certification System is in place to certify energy-saving
appliances and electronic devices as highly efficient products and to promote their
distribution.

The ROK also plans to further improve energy efficiency by introducing new
technology and facilities to optimize energy consumption, improving the efficiency
of commonly used equipment, and popularizing energy management systems.

The ROK is in the process of replacing high-GHG emitting fossil fuels (e.g.
bituminous coal and B-C oil) that are used in combustion equipment (e.g. boilers)
with low carbon fuel such as natural gas and biomass for reducing GHG emissions
in heat generation. Steel, petrochemical, oil refining and cement industries are
gradually replacing their conventional fuels of heavy oil and bituminous coal with
LNG, and plan to use more biomass and waste plastics. In addition, the huge
amount of heat produced in petrochemical industry facilities will be used for steam
production and other processes to reduce fuel consumption, and the glass-making
industry plans to cut GHG emissions by using more cullets that can be reused as
a raw material for glass production.

In order to reduce GHG emissions in industrial processes, the semiconductor
industry has installed and is operating PFC decomposition facilities in all new
production lines built after 2011. The display industry is cutting the emissions
of fluorinated gases by using reduction facilities such as scrubbers while some
companies are using alternative gases with lower GWP in place of SFe. In the
electric/electronic and automobile industries, refrigerants used in some export
products are being replaced with HFO-series gases (e.g. R1234yf) that have
lower GWPs. The ROK plans to support the R&D of eco-friendly refrigerants and to
promote the use of alternative refrigerants.

The New Energy Industry refers to a new type of industry that utilizes available
new technologies and ICT to effectively solve major energy related-issues such as
climate change mitigation, energy security, and demand management.

The ROK established the 2030 New Energy Industry Promotion Strategy in 2015
as the nation's mid- to long-term plan for encouraging active investments in the
industry and participation of businesses. The 2030 Roadmap incorporated the
GHG reduction strategies encompassing carbon capture utilization and storage
(CCUS), hydrogen reduction technology, micro-grids, utilization of waste heat,
smart factories, eco-friendly refrigerants, eco-friendly energy towns, green cars,
and energy storage systems (ESS).
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3.4
Transport

The ROK plans to lay the foundation for expanding the new energy industry through
the implementation of policies that support deregulation, intensive investment,
etc. Accordingly, it will further reduce GHG emissions by developing alternative
industries that complement main industries.

In the transport sector, emissions from road transportation and aviation are
increasing, while emissions from railways and marine transportation shows a
decreasing trend. An increase of GHG emissions from road transportation was
caused by the increased number of registered vehicles and high dependence on
a road-oriented transport system. GHG emissions from aviation had increased due
to the growing preference for high-end means of transport owing to income growth
and the inflow of foreign tourists triggered by the Korean Wave®,

Major GHG reduction measures in the transport sector are improvement of
the efficiency of transport modes and systems and expansion of the public
transportation. In particular, fuel efficiency improvement of passenger cars took a
large share of GHG reduction. In addition, the ROK plans to continuously tighten
the average GHG emissions and fuel efficiency standards of cars and broaden the
range of vehicle types subject to GHG emissions and fuel efficiency monitoring
(Table 3.5) (Figure 3.3).

[ Table 3.5 ] Standards on Vehicle Average GHG Emission and Fuel Efficiency (2015-2020)

Average fuel efficiency standards
of new vehicles (km/L)

Average GHG emission standards
of new vehicles (g/km)

140

127

123

120

110

97

% Source: Vehicle Average Greenhouse Gas Emission and Fuel Efficiency Standards (Draft), Ministry of Environment, 2014.

[ Figure 3.3 ] National Vehicle GHG Emission Standards (Estimates after conversion of hybrid modes)

(g/km) 180.0 1740 Republic
of Korea
158.9
160.0 1594 - —=— United States
T —4— Europe
1957 139.8 ~a P
140.0 \:\ AN —e— Japan
,200 1822 - S~ Sl
120.0 ° = <7130
103.7 TS
_______________ ~.7~<_ 100.0
100.0 -\-\-\-\;97_0
“93.0
80.0
2009 2012 2020  (Year)

% Source: Vehicle Average Greenhouse Gas Emission and Fuel Efficiency Standards (Draft), Ministry of Environment, 2014.

29 A terminology used to describe the increase in global popularity of South Korean culture
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The ROK has been implementing the 3rd Master Plan for the Development and
Distribution of Eco-friendly Vehicles since 2015. In accordance to the plan, the
ROK supports the development of hybrid electric vehicles, electric vehicles, and
fuel cell electric vehicles with high fuel efficiency and promotes the distribution
of eco-friendly vehicles until 2030 through demonstration projects and subsidy
provision (Table 3.6).

[ Table 3.6 ] Eco-friendly Vehicle Distribution Plan (2016-2020) (Unit:10,000 vehicles)

Hybrid electric vehicles

Electric vehicles 1 3 4 5 6.4 6.4

Fuel cell electric vehicles 0.01 0.03 0.25 0.26 0.39 0.9

% Source: 3rd Master Plan for the Development and Distribution of Eco-Friendly Vehicles, jointly prepared by relevant

ministries, 2015.

The ROK introduced the Renewable Fuel Standard (RFS) in July 2015 which
obligates a certain blending ratio of bio-diesel to diesel used for motor vehicle
fuels and plans to raise the ratio up to 3% by 2020. In addition, a standard on
GHG emissions and average fuel efficiency will be applied to mid- to large-sized
vehicles (The standard will be introduced in 2018 and a pilot project will be carried
out from 2019), and city buses that are currently fueled by diesel or Compressed
Natural Gas (CNG) will gradually be replaced with electric buses.

The ROK will promote the expansion of public transportation and various policies
to manage transportation demand efficiently, such as expanding railway networks,
introducing Bus Rapid Transit (BRT), building transit facilities, and etc. Also, it is
putting efforts on transport modal shifts for freight from road to the eco-friendly
coast shipping.

Various mitigation efforts are also being made in other categories besides road
transportation. The aviation category is cutting GHG emissions by participating
in the K-ETS, signing of voluntary GHG reduction agreements between the
government and private airlines, enhancing fuel efficiency of aircraft, and improving
aviation control and airport operation. In the railways category, the Third National
Railway Network Plan was established and several policies has been implemented
to improve the efficiency of existing railway networks and establish the Great Train
Express (GTX) in the Seoul Metropolitan Area. Lastly, the ROK plans to achieve the
GHG reduction goal for marine category earlier than the target year by introducing
pilot GHG reduction projects and developing policies to ensure successful
implementation of the TMS for the marine transportation and it will put efforts to
gradually increase the reduction rate.
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3.5

Buildings

The ROK established the 1st Master Plan on Green Building (2014-2018) in 2014
and is carrying out major strategies including strengthening the energy standards
for new buildings, encouraging energy efficiency improvements of existing
buildings, and promoting change in energy consumers' behavior.

First, under the objective of having all new buildings meet zero energy requirements
by 2025, the ROK is gradually intensifying energy standards that new buildings
must follow to obtain building permits and approvals. Moreover, various policies for
improvement of building energy efficiency are implemented; e.g. high-performance
and high-efficiency building certification, strengthening of insulation standards by
region and by building use, and incentivizing application of the Energy Performance
Based Building Code®.

Creation of private demand and a market are the most important factors for
promoting zero energy buildings. To that end, the Green Building Establishment
Support Act was revised in January 2016 for the implementation of the Zero Energy
Building Certification System which began in January 2017. Also, various incentives
such as relaxing restrictions on floor area ratio, subsidy support for installation
of new and renewable energy systems, and technical consultations have been
offered in order to induce voluntary applications for certification.

Moreover, the Zero Energy Building Alliance was launched in September 2016
for successful implementation of policies through systematic cooperation among
the private sector, public sector and academia. The economic feasibility and
effectiveness of zero energy buildings are also improved by the Alliance's
convergence of spheres including members from construction, energy, IT, and
finance.

In the case of existing buildings, the Green Remodeling Interest Subsidy Program
covers interest payments for energy performance improvement remodeling in
private sector buildings; technology and construction assistance is provided for
retrofitting delapidated public buildings (Table 3.7).

[ Table 3.7 ] Major Results of Green Remodeling Projects (Unit: number of cases)

Interest subsidy program 2753 7742 10,847
for private sector
Con§truct|on 4 5 3 12
Public assistance
sector
Teelninelogy; 7 26 10 43
assistance

30 Policy of evaluating a building's overall energy performance, which is different from the current standard that evaluates the
energy performance of each part a building.
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3.6
Public and
Other Sectors

Moreover, since 2015, the ROK has disclosed energy consumption of public buildings
(i.e. 4 times/year; 3,128 buildings of 616 public institutions) and recommends high
energy-consuming buildings to improve their energy performance. A database
containing the energy consumption information of all buildings (almost 7 million
buildings in total) has been established and it provides energy performance
information including energy ratings and GHG reduction levels by building in each
region. Furthermore, the ROK plans to consistently strengthen energy efficiency
rating standards and to expand the regulation scope for cooling and heating
equipment and home/office appliances in the building sector.

Moreover, in 2016, around 480,000 high-efficient LED lamps were distributed to
343 business sites through a pilot project on the energy efficiency market and new
and renewable energy systems were installed in 28,000 houses through a housing
support project.

In order to take the lead for GHG reduction, the public sector is taking proactive
steps to reduce emissions. One of the major reduction measures is the TMS,
specifically, as applied to the public sector (Figure 3.4). The system is applied to
810 public agencies including central administrative ministries/agencies and local
governments that are required to reduce emissions by more than 30% compared
to baseline emissions (4.76 million tons of CO2eq., the average emissions for the
period of 2007-2009) by 2020 under annual reduction plans. However, certain
public facilities are exempt from the reduction obligation for the purposes of
national defense, public order, and education.

[ Figure 3.4 ] System for GHG and the Energy Target Management System in the Public Sector
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An evaluation of GHG reduction implementation results in 2015 found that 0.83
million tons of COz2eq. (including offset credits of 4,466 tons of COz2eq.) were
reduced, which represents 17.5% of baseline emissions.

In addition, the ROK is promoting the use of LED lamps and street lights, heat
insulation improvement of new public buildings, and green remodeling of existing
public buildings. The New & Renewable Energy (NRE) Mandatory Use for Public
Buildings requires newly constructed, extended or reconstructed public buildings
with more than 1,000 square meters of floor area to generate more than the required
rate (18% for 2016) of total expected energy demand from new and renewable
energy. The installation of renewable energy systems is also promoted by granting
subsidies to local governments.

The ROK'’s agricultural sector is expected to be seriously affected by shifts in the
geographical range of crop cultivation, inflow of foreign pests, and meteorological
disasters caused by global warming. Climate change is also aggravating the
environment of the fishery sector as the sea surface temperature of sea areas
around the ROK had risen by around 1.23°C during the last forty-nine years from
1968 and 2016, which is about 2.5 times higher than that of the global average
sea surface temperature rise. Thus, the ROK is pursuing policies to minimize the
climate change impacts to agriculture and fisheries and to reduce GHG emissions
while maintaining productivity.

In agriculture, efforts are made to promote intermittent irrigation®' of rice paddies,
reduce the use of chemical fertilizers, and consistently add facilities that convert
methane gas into energy for power generation and/or livestock manure into fertilizer.
In addition, the ROK is expanding cultivation areas for forage and mitigating
emissions from enteric fermentation by enhancing livestock feed. Moreover, GHG
emissions are reduced by the installation of eco-friendly heating and cooling
systems that use new and renewable energy sources (e.g. geo-thermal heat pumps
and wood pellet boilers) and the expansion of energy-saving facilities including
multi-layered warm curtains and switchgears for greenhouse thermal tunnels.

In fisheries, nine types of fisheries®, including inshore fishery among littoral
fisheries, were selected and sampled for GHG emission surveys which have been
conducted since 2014 to accurately investigate the GHG emissions. Results of the
survey are incorporated into Life Cycle Assessments (LCAs) conducted®® for ten
types of fisheries®, including large purse seine fishery, during the entire process
from ship departure, fishery activities, entry, to unloading. As a pragmatic measure
to reduce GHG emissions, the ROK has been providing energy—saving LED lights
and replaced low-efficiency outdated engines and equipment through programs
aimed at promoting high-efficiency, fuel saving equipment since 2008.

31 Method of reducing GHG emissions from continuous irrigation by draining then watering rice paddies 30 to 40 days prior

32 Offshore gill nets, offshore traps, offshore longline, coastal gill nets, coastal trap, anchovy drag net fisheries, eastern sea
otter trawl, southwest sea Danish seines and southwest sea bottom pair trawl fisheries.

33 Conducted for six types of offshore fisheries (in 2015) and four types of coastal fisheries (in 2016).

34 Large bottom pair trawls, large Danish seines, large otter trawls, large purse seine, offshore stow net on anchors, offshore
traps, coastal gill nets, coastal traps, coastal complex and coastal improved stow net on anchor fisheries.
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In the future, the ROK plans: 1) to consistently implement these policies in order to
establish a database by 2018 based on the results of tracking and surveying carbon
emissions of littoral fisheries and on the results of LCAs of major littoral fisheries,
and 2) to establish a climate change response system targeting the fishery sector.
Further efforts will be made to reduce GHG emissions by managing the number
of fishing vessels to promote sustainable fishing industries and adjusting their
operation days by introducing fishing prohibition periods. Moreover, energy saving
fishery systems and GHG reduction equipment will continuously be developed to
counter climate change.

Best Practices: Farm-Business Mutual Cooperation for GHG Mitigation

The ROK has devised and implemented measures for farms by developing methodologies, supporting
the verification of GHG reduction performance, and facilitating public-private partnerships to reduce
emissions while increasing business profitability. As a part of the effort, the Ministry of Agriculture,
Food and Rural Affairs, Chungcheongnam-do Province, and the Korean Western Power Inc. have
signed a “Memorandum of Understanding on the Mutual Cooperation for Greenhouse Gas Reduction
and Development of Agriculture” on November 25, 2015.

This is the nation's first partnership between farms and business for GHG reductions through which
companies emitting large amounts of carbon partially cover installation costs of energy-saving facilities
in farms, and farms in turn provide the emission allowances acquired from the GHG reductions to
companies. Based on the agreement, Korea Western Power Inc. established a fund of KRW 10 billion
to help farms in Chungcheongnam-do install new and renewable energy and energy-saving facilities
for five years beginning in 2016.

In the first phase, one tomato farm and one strawberry farm selected in July 2016 were funded by
Korea Western Power Inc. to install new and renewable energy facilities including geo-thermal heat
pumps and wood pellet boilers, and in turn, Korea Western Power Inc. secured about 3,000 tons of
CO2eq. of GHG emission allowances obtained from the two farms as a result of the GHG reductions.

Such models of farm-business partnerships are expected to be more widely spread as it can help
companies obtain emission allowances and improve their corporate image while farms can lessen
the initial financial burden of energy saving equipment installation and save on production costs.

Best Practices: Low-carbon Agricultural and Livestock Product Certification System

The ROK has introduced the Low-carbon Agricultural and Livestock Product Certification System?®®
(Figure 3.5) to gain various benefits such as generating new income for farmers and enhancing their
competitiveness by introducing low-carbon farming techniques. Under the system, the government
certifies agricultural and livestock products produced through comprehensive low-carbon farming
techniques. Until 2016, 367 certified products reduced a total of 18,060 tons of CO2eq. Moreover,
the growth of ethical consumers has raised the demand for low-carbon certified agricultural products
and expanded the number of farms willing to participate in the system, from 60 farms in 2012 to 1,164
farms in 2016.

35 Nineteen technologies related to fertilizer reduction, energy-saving of farming equipment, heating energy reduction, etc.
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[ Figure 3.5 ] Low-carbon Agricultural and Livestock Product Certification System and Label
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3.8
Forestry

The ROK's forests were degraded during World War Il and the Korean War.
However, the establishment of the KFS in 1967 and the success of the National
Forest Development Plan conducted from 1973 to 1987 have enabled the
restoration of the forests. Sustainable forest management activities including
wildfire and landslide prevention; insect, pest, and disease control; reforestation
after logging; and tending for forest protection have increased accumulation of
forest stock removing GHGs from the atmosphere.

In order to effectively respond to climate change by maintaining and enhancing the
forests' function of GHG removal, the Act on the Management and Improvement of
Carbon Sinks® was enacted in 2012. Thereafter, the Carbon Sinks Improvement
Master Plan (2015-2019) was established and implementation progress has been
monitored on an annual basis.

The ROK is implementing four policies and measures to enhance the capacity of
forests as carbon sinks. First, the ROK is planting high-quality seedlings from seed
orchards, carrying out forest tending projects, and controlling deforestation. In
addition, to mitigate and prevent increasing impacts of climate change on forests,
the ROK is making efforts toward conducting climate change impact assessments,
forecasting of forest pests, prevention and suppression of wildfires, and prevention
of and recovery from landslides. Second, policies are being implemented to replant
trees in urban and school areas and to restore damaged forests as new carbon
sinks. Third, the ROK government is making efforts to expand the stable supply of
domestic wood in order to promote the use of wood products that store carbon and
to manufacture durable wood products into timber. Lastly, it plans to contribute to
GHG reduction by promoting the use of forest biomass energy.

Furthermore, the Forest Carbon Offset Program®” was launched from the second
half of 2013, and by the end of 2016, a total of 110 projects had been registered. The
program is expected to facilitate carbon removal by promoting forest management

36 Carbon sink refers to standing trees, bamboo, dead organic matter, soil, harvested wood products (HWP), or forest

biomass energy.

37 In order to encourage voluntary GHG reduction efforts, the Forest Carbon Offset program issues credit for additional forest
carbon sinks procured by companies, mountain owners and local governments in the course of carrying out activities with
the purpose of adding carbon sinks.
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practices for the public, facilitating the use of harvested wood products for
construction and furniture materials, and encouraging the use of forest biomass
energy.

In the future, the ROK aims to refine the reporting of the GHG inventory for the forest
sector by collecting data on land use change and strengthening the verification
process through utilization of satellite image data.

3.9

Waste the generation of waste and encouraging waste recycling. Reducing waste

Waste sector GHG emissions can be reduced by creating a resource circulating
society in which the input of natural resources and energy is minimized by limiting

generation and enhancing the rate of recycling can decrease landfill-use and
incineration activities cutting GHG emissions.

In 2015, waste disposal on land amounted to 37,801 tons/day and the volume of
incinerated waste stood at 14,240 tons/day in the ROK. This represents a 60.6%
decrease for waste disposal on land and a 340.7% increase for incinerated waste
compared to their 1990 levels (estimated value). Relative to 2014, there was a
0.3% decrease for waste disposal on land and 5.1% increase for incinerated
waste. There had been a consistent decline in the amount of landfill waste due to
recycling policies that reduced the generation of municipal and industrial waste,
but there has been a stagnation since 2007 (Figure 3.6).

[ Figure 3.6 ] Waste Disposal on Land and Incineration Trends (1990-2015)
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The recycling rate of municipal waste had remained at similar levels, whereas the
recycling rate of industrial waste (excluding waste from construction sites) increased
from 73.0% in 2011 to 78.2% in 2015. As methane generation is decreasing due to
the decline of landfill waste resulting from the growth of recycling and the changes
in the properties of waste caused by minimized direct land disposal, the amount of
methane collected from landfills is also being reduced (Figure 3.8).

In addition, waste-to-energy projects are consistently expanding by using more
organic waste and flammable waste for energy conversion. As a result, 14
flammable waste pre-treatment facilities, 2 boilers that exclusively use solid fuel
products, and 11 facilities that turn organic waste into biogas have been added.
Moreover, at the end of 2016, the ROK annually produced 290,000 tons of solid
fuel products and 67 million cubic meters of biogas, and achieved a 14.2% rate
of waste-to-energy (1.656 million tons out of 11.69 million tons of available waste
resources).

The ROK continues to improve policies aimed at facilitating waste recycling. In
particular, the Framework Act on Resource Circulation was enacted in May 2016
and will go into effect in 2018 with the objective of transforming the nation into a
resource circulating society by fundamentally improving the current socioeconomic
structure of mass production, consumption, and disposal.

[ Table 3.8 ] Municipal and Industrial Waste Recycling Rates (%) and Methane Gas Recovery
in Landfills (thousand tons) (Unit: %, thousand tons)

Municipal waste recycling rate

Industrial waste recycling rate 73.0 76.5 75.4 77.3 78.2

Methane recovered

from landfills 139 153 153 142 _

% [Recycling rate] Source: Status of Generation and Treatment of Wastes of Korea, Ministry of Environment, 2016
% [Methane gas] Source: 2016 National Greenhouse Gas Inventory Report, Greenhouse Gas Inventory and Research
Center, 2016
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CHAPTER 4 o INTERNATIONAL SUPPORT AND COOPERATION

1. Introduction

The ROK acknowledges the importance of cooperation among nations for climate
change response and has been amplifying its assistance to developing countries
to curtail emissions and build resilience to climate change impacts. Related
information is shared in this chapter as the ROK continues to participate in the
cooperative efforts of the international community.

The ROK is providing concessional loans and grant aid, through Official Development
Assistance (ODA) and other means for developing countries, Korea voluntarily
carries out assistance projects such as technology development and transfer,
and capacity building. At the same time, the ROK receives support learning from
the experience of the European Union for continued enhancement of its climate
change mitigation capacity via the EU-Korea Emissions Trading Scheme Project
(2016-2018).

2. Financial Support and Cooperation

The ODA of the ROK is supervised and coordinated by the Committee for International
Development Cooperation chaired by the Prime Minister in accordance with the
Framework Act on International Development Cooperation, and the OPC (Director
General for Development and Cooperation Policy) serves as the secretariat.
Concessional loans are overseen by the Ministry of Strategy and Finance, and
implemented by the Export-Import Bank of Korea (KEXIM). Grant aid under the
charge of the Ministry of Foreign Affairs, and the implementing agency is the Korea
International Cooperation Agency (KOICA). In addition, individual ministries and
local governments are also engaged in grant aid projects based on their areas of
expertise (Figure4.1).

[ Figure 4.1 ] ROK's ODA Implementing Arrangements

Development Cooperation
(Chair: Prime Minister)

Working Committee
(Chair: Vice Minister for Gov't Policy (Prime Minister's Office))

Ministry of Strategy and

(Supervision of concessional loans Working-level o LG RN (Supervision of grant aid and multilateral aid to
and multilateral aid to MBDs) consultation Other Ministries consultation the UN and others

KEXIM

" Consultation
Finance

Minstry of Foreign Affairs

Working-level

consultation
KOICA
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While overcoming struggles of the global financial crisis and rising financial
deficit, the ROK puts its efforts toward making contributions as a member of the
international community. Under the 1st International Development and Cooperation
Master Plan (2011-2015), the amount of ODA grew by an annual average of around
12% from USD 1.17 billion to USD 1.85 billion, which is quite high compared
to other donor countries.®® In addition, the 2nd International Development and
Cooperation Master Plan (2016-2020) was established in 2015 and is currently
being executed.

Meanwhile, an implementation plan incorporating both concessional loans and grant
aid is established every year, based on which the ROK is assisting developing
countries. The general direction for international development cooperation reflected
in the ROK's 2018 Implementation Plan for International Development Cooperation
established in June 2017 is as follows: the ROK plans to distribute ODA resources
and implement projects focused on strengthening assistance for recipient
countries achieving the Sustainable Development Goals®. In particular, with
respect to climate change mitigation response, the ROK plans to assist a total of
45 projects in 2018. For climate change adaptation, the ROK plans to enhance the
capabilities of developing countries by carrying out projects for improving water
resource safety and sanitation—e.g. water and sewage treatment and drinking
water facilities—, comprehensive development and transfer of farming techniques
for self-sufficient rural communities, etc.

At the UN Climate Summit in September 2014, the ROK announced the donation
of USD 100 million to the Green Climate Fund (GCF) and is taking the initiative in
mobilizing the initial funds for GCF after concluding the contribution agreement
in June 2015. Moreover, KOICA provides financial assistance through bilateral,
regional and other channels including climate-related ODA as grant aid totaling
USD 62,802,493 to 34 countries in 2014, followed by USD 67,674,607 to 34
countries in 2015, and USD 39,548,477 to 32 countries in 2016.

For concessional loans, KEXIM develops climate change-related projects as a top
priority financing solar thermal power stations, small hydropower stations, eco-
friendly transportation, waste treatment, etc.; and pays special attention to related
projects by offering preferential treatment.

38 During the same period, average ODA growth rate of OECD DAC stood at 1.16%.

39 Sustainable Development Goals(SDGs): Global joint targets to be fulfilled by 2030 based on the joint effort of developed
and developing nations. Adopted in the 2015 UN Generally Assembly, SDGs consist of 17 social, environmental and
economic goals and 169 targets.
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[ Table 4.1 ] Financial Support Provided via Multilateral Institutions (2014-2016)  (Currency exchange rate®: KRW 1,053.064/USD)
2014

Multilateral Institutions® Cllmate related® PG| . ekl Support

sources® |instruments?|  type?

million KRW |thousand USD

CGIAR
(Consultative Group on o Mitigation and .
. i 334 317 | Completed ODA Contribution . Agriculture
International Agricultural Adaptation
Research)
FAO
(Food and Agriculture o Mitigation and .
o ) 300 285| Completed ODA Contribution ) Agriculture
Organization of the United Adaptation
Nations)
GCF . |Mitigation and
. 11,584 11,000 | Completed ODA Contribution . All sectors
(Green Climate Fund) Adaptation
GGGl o Mitigation and
. 10,531 10,000 | Completed ODA Contribution . All sectors
(Global Green Growth Institute) Adaptation
IBRD
(International Bank for o Mitigation and
. 11,096 10,537 | Completed ODA Contribution ) All sectors
Reconstruction and Adaptation
Development)
IFAD

. o Mitigation and .
(International Fund for 2,106 2,000 | Completed ODA Contribution Agriculture

. Adaptation
Agricultural Development)

IPCC
o Mitigation and
(Intergovernmental Panel on 147 140 | Completed ODA Contribution All sectors

. AdaptaZion
Climate Change)
ITTO
(International Tropical 395 375 | Completed ODA Contribution | Mitigation Forestry
Timber Organization)
UNCCD
(United Nations Convention to 2,000 1,899 | Completed ODA Contribution | Mitigation Forestry
Combat Desertification)
. o Mitigation and
Montreal Protocol Secretariat 104 99 | Completed ODA Contribution All sectors

Adaptation

WMO
. o Mitigation and
(World Meteorological 60 57 | Completed ODA Contribution All sectors

o Adaptation
Organization)

Total 38,657 36,709
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(Currency exchange rate: KRW 1,131.309/USD)

Funding Financial Support

Multilateral Institutions® Cllmate related® Status? . c
sources® |instruments?|  type?
million KRW [thousand USD
ESCAP
(United Nations Economic and o Mitigation and
. o . 111 98| Completed ODA Contribution . All sectors
Social Commission for Asia and Adaptation
the Pacific)
FAO
(Food and Agriculture o Mitigation and .
o ) 10,342 9,142 | Completed ODA Contribution ) Agriculture
Organization of the United daptation
Nations)
GCF . |Mitigation and
. 11,770 10,404 | Completed ODA Contribution . All sectors
(Green Climate Fund) Adaptation
GGGl o Mitigation and
. 11,313 10,000 | Completed ODA Contribution . All sectors
(Global Green Growth Institute) Adaptation
IBRD
(International Bank for o Mitigation and
. 26,722 23,621 | Completed ODA Contribution ) All sectors
Reconstruction and Adaptation
Development)
IFAD

X o Mitigation and .
(International Fund for 3,281 2,900 | Completed ODA Contribution Agriculture

) Adaptation
Agricultural Development)

IPCC
o Mitigation and
(Intergovernmental Panel on 147 130 | Completed ODA Contribution All sectors

i Adaptation
Climate Change)
ITTO
(International Tropical Timber 346 306 | Completed ODA Contribution | Mitigation Forestry
Organization)
UNCCD
(United Nations Convention to 2,076 1,835 | Completed ODA Contribution | Mitigation Forestry

Combat Desertification)

UNEP
) ) ) . Mitigation and
(United Nations Environment 1,744 1,542 | Completed ODA Contribution Adaptation All sectors
I
Programme) P
UNFCCC

) ) o Mitigation and
(United Nations Framework 879 777 | Completed ODA Contribution All sectors

Adaptation
Convention on Climate Change) P
WFP . |Mitigation and
113 100 | Completed ODA Contribution ) All sectors
(World Food Programme) Adaptation

WMO
X o Mitigation and
(World Meteorological 65 58 | Completed ODA Contribution All sectors

o Adaptation
Organization)

Total 68,909 60,913
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(Currency exchange rate®: KRW 1,160.589/USD)

20
Multilateral Institutions® Climate-related? Status? Funding . iy ; Sl Sector”
sources® |instruments?|  type?
million KRW |thousand USD
CGIAR I
. . o Mitigation and .
(Consultative Group on International 297 256 | Completed ODA Contribution Adatati Agriculture
aptation
Agricultural Research) P
ESCAP
(United Nations Economic and o Mitigation and
. o . 116 100 | Completed ODA Contribution i All sectors
Social Commission for Asia and Adaptation
the Pacific)
FAO I
. o Mitigation and .
(Food and Agriculture 11,355 9,784 | Completed ODA Contribution Adaptation Agriculture
I
Organization of the United Nations) P
GGGl o Mitigation and
. 11,606 10,000 | Completed ODA Contribution . All sectors
(Global Green Growth Institute) Adaptation
IBRD o
) . L Mitigation and
(International Bank fo 57,913 49,900 | Ongoing ODA Contribution Adaptation All sectors
I
Reconstruction and Development) P
IFAD e
. L Mitigation and .
(International Fund for 2,635 2,270 | Completed ODA Contribution Adatati Agriculture
aptation
Agricultural Development) P
10C
(Intergovernmental 1 1| Completed ODA Contribution | Adaptation All sectors
Oceanographic Commission)
ITTO
(International Tropical Timber 308 265 | Completed ODA Contribution | Mitigation Forestry
Organization)
. . . Mitigation and
UN(United Nations) 1,585 1,366 | Completed ODA Contribution . All sectors
Adaptation
UNCCD
(United Nations Convention to 193 166 | Completed ODA Contribution | Mitigation Forestry
Combat Desertification)
UNEP e
. . . o Mitigation and
(United Nations Environment 1,891 1,629 | Completed ODA Contribution Adaptati All sectors
aj on
Programme) P
UNFCCC I
) . . o Mitigation and
(United Nations Framework 886 763 | Ongoing ODA Contribution Adaptation All sectors
I
Convention on Climate Change) P
WFP . |Mitigation and
116 100 | Completed ODA Contribution . All sectors
(World Food Programme) Adaptation
WMO o Mitigation and
. o 64 55| Completed ODA Contribution . All sectors
(World Meteorological Organization) Adaptation
Total 88,966 76,655

a) Exchange rate: OECD/DAC exchange rate for 20XX

b) Multilateral institutions: (a) The Global Environment Facility, the Least Developed Countries Fund, the Special Climate Change Fund, the Adaptation Fund, the Green Climate Fund and the Trust
Fund for Supplementary Activities; (b) Other Multilateral Climate Change Funds; (c) Multilateral Financial Institutions, including regional development banks; (d) Specialized United Nations bodies
c) Climate-related: Financial contribution related to climate change including mitigation, adaptation and LULUCF (In case only a part of the contribution is climate-related, the author has determined

the applicable amount)
d) Status: Completed, ongoing, planned (Amount approved but not executed)
e) Funding sources: Official Development Assistance (ODA), Other Official Flows (OOF), other
f) Financial instruments: Concessional loan; stock or equity; grant aid; contribution; and subscribed capital

g) Support type: Mitigation; adaptation; mitigation and adaptation; cross-cutting (Cross-cutting refers to support provided in all areas of mitigation, adaptation, and mitigation and adaptation)
h) Sectors: Categorized by applying the OECD classifications including all sectors; energy; environment; drinking water and sanitation; and agriculture and livestock.
% General contribution Includes financial contribution in areas not related to climate (For instance, in case contributions to UNEP were not exclusively used for climate purposes.)
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[ Table 4.2 ] Financial Support Provided through Bilateral, Regional,
and Other Channels (201 4-201 6) (Currency exchange rate®: KRW 1,053.064/USD

Total amount

Nation/Region Climate-related® Status® Fundm% | Al Supp?rt Sector?
sources? |instruments®|  type’
Million won [thousand USD

Bangladesh 1,176 1,117 | Completed ODA Grant aid Adaptation Forestry
Bolivia 309 294 | Ongoing ODA Grantaid | Cross-cutting DrinkingAwallter
and sanitation
Cambodia 1,470 1,396 | Ongoing ODA Grantaid | Cross-cutting All sectors
Cameroon 2,106 2,000 | Ongoing ODA Grant aid Mitigation Energy
China 250 237 | Ongoing ODA Grantaid | Cross-cutting Forestry
Colombia 5,432 5,158 | Ongoing ODA Grantaid | Cross-cutting All sectors
Dominican Republic 172 164 | Completed ODA Grant aid | Cross-cutting All sectors
Ecuador 201 191 | Ongoing ODA Grant aid | Cross-cutting All sectors
Ethiopia 4,342 4,123 | Ongoing ODA Grant aid | Cross-cutting All sectors
Ghana 356 338 | Ongoing ODA Grantaid | Cross-cutting All sectors
Grenada 122 116 | Completed ODA Grant aid Mitigation. and Energy
Adaptation
Indonesia 6,439 6,114 | Ongoing ODA Grant aid | Cross-cutting All sectors
Jordan 317 301 | Completed ODA Grant aid Mitigation All sectors
Kenya 5,289 5,022 | Ongoing ODA Grantaid | Cross-cutting All sectors
Laos 501 476 | Ongoing ODA Grantaid | Cross-cutting Energy
Madagascar 388 369 | Completed ODA Grant aid Mitigation .Other socal
infrastructure
Mongolia 5,452 5177 | Ongoing ODA Grantaid | Cross-cutting All sectors
ﬁs;;:i:z;zg 6,097 5,790 | Completed ODA Grant aid M}zij]:s;r:ij:d Unclassified
Nigeria 418 397 | Completed ODA Grant aid | Cross-cutting All sectors
Oceania 527 500 | Completed ODA Grant aid Adaptation Generdl envirc?n-
mental protection
Other regions 659 626 | Ongoing ODA Grant aid | Cross-cutting All sectors
Peru 223 212 | Completed ODA Grant aid | Cross-cutting All sectors
Philippines 3,914 3,717 | Ongoing ODA Grantaid | Cross-cutting All sectors
Solomon Islands 5,265 5,000 | Ongoing ODA Grantaid | Cross-cutting Education
Sri Lanka 361 343 | Ongoing ODA Grantaid | Cross-cutting All sectors
Sudan 228 217 | Completed ODA Grant aid Adaptation | Reconstruction
Tanzania 1,472 1,398 | Ongoing ODA Grant aid | Cross-cutting All sectors
Tunisia 2,106 2,000 | Ongoing ODA Grant aid Mitigation Forestry
Uganda 136 129 | Completed ODA Grant aid | Cross-cutting All sectors
Vietnam 17,250 16,381 | Ongoing ODA Grant aid | Cross-cutting All sectors
Total 72,978 69,303
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(Currency exchange rate®: KRW 1,131.309/USD)

2015

Total amount
. . . N Funding Financial Support
Nation/Region Climate-related” Status® Sector?

sources? [instruments®|  type”

thousand USD

Afghanistan 13,123 11,600 | Ongoing ODA Grant aid Adaptation All sectors
Algeria 284 251 | Completed ODA Grant aid | Cross-cutting| All sectors
Bangladesh 1,517 1,341 Ongoing ODA Grant aid | Cross-cutting| All sectors
Bolivia 329 291 Ongoing ODA Grant aid Adaptation All sectors
Cambodia 1,344 1,188 | Ongoing ODA Grant aid | Cross-cutting| All sectors
China 250 221 | Completed ODA Grant aid | Cross-cutting Forestry
Colombia 645 570 | Ongoing ODA Grant aid | Cross-cutting | All sectors
Democratic Republic
I 2 17 104 | Ongoing ODA Grant aid | Cross-cutting| All sectors
of the Congo
General
Cuba 527 466 | Completed ODA Grant aid | Cross-cutting | environmental
protection
Dominican Republic 130 115 | Completed ODA Grant aid | Cross-cutting| All sectors
Ecuador 284 251 Ongoing ODA Grantaid | Cross-cutting| All sectors
Ethiopia 825 730 | Ongoing ODA Grantaid | Cross-cutting| All sectors
Fiji 181 160 | Completed ODA Grant aid | Cross-cutting| All sectors
Ghana 3,280 2,900 | Ongoing ODA Grant aid | Cross-cutting| All sectors
Guatemala 239 212 Ongoing ODA Grantaid |Cross-cutting| All sectors
Indonesia 13,401 11,846 | Ongoing ODA Grant aid | Cross-cutting| All sectors
General
Iraq 119 105| Ongoing ODA Grant aid | Cross-cutting | environmental
protection
Jordan 246 217 | Completed ODA Grant aid | Cross-cutting| All sectors
Laos 116 102 | Ongoing ODA Grant aid | Cross-cutting | All sectors
. Concessional ) Drinking water
Laos 60,025 53,058 | Ongoing ODA Adaptation o
loan and sanitation
Mali 526 465 | Completed ODA Grant aid | Cross-cutting Forestry
Mongolia 4,052 3,682 | Ongoing ODA Grant aid | Cross-cutting| All sectors
General
Morocco 4,525 4,000 Ongoing ODA Grant aid | Cross-cutting | environmental
protection
Mozambique 5,677 5,018 | Ongoing ODA Grant aid | Cross-cutting| All sectors
Other regions or multiple nations 9,426 8,332 | Ongoing ODA Grantaid | Cross-cutting|  All sectors
Myanmar 3,983 3,521 Ongoing ODA Grantaid |Cross-cutting| All sectors
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2015

Total amount
. . b Funding Financial Support
Nation/Region Cllmate related® Status® . Sector?

sources? |instruments®|  type?

thousand USD

. Concession- . Drinking water
Myanmar 69,349 61,300 | Ongoing ODA Adaptation o
al loan and sanitation
Nepal 880 778 | Ongoing ODA Grantaid | Cross-cutting| All sectors
Nigeria 149 132 | Completed ODA Grantaid | Cross-cutting |  All sectors
Other regions 1,351 1,194 | Ongoing ODA Grantaid | Cross-cutting| All sectors
Paraguay 7,955 7,082 | Ongoing ODA Grant aid | Cross-cutting Forestry
Pakistan 265 234 | Ongoing ODA Grant aid Adaptation All sectors
Peru 4,681 4,138 | Ongoing ODA Grantaid | Cross-cutting| All sectors
Philippines 17,887 15,811 Ongoing ODA Grant aid | Cross-cutting |  All sectors
Rwanda 3,126 2,763 | Ongoing ODA Grant aid | Cross-cutting Forestry
General
Saint Lucia 223 197 | Completed ODA Grant aid Adaptation | environmental
protection
Senegal 5,835 5,158 | Ongoing ODA Grantaid | Cross-cutting| All sectors
. ) . ) Drinking water
Sierra Leone 1,131 1,000 Ongoing ODA Grant aid Adaptation o
and sanitation
Solomon Islands 131 116 | Ongoing ODA Grantaid | Cross-cutting| All sectors
General
South Sudan 1,131 1,000 Planned ODA Grant aid Adaptation | environmental
protection
Sri Lanka 542 479 | Ongoing ODA Grantaid | Cross-cutting | All sectors
Tanzania 3,384 2,991 Ongoing ODA Grantaid | Cross-cutting| All sectors
Turkmenistan 121 107 | Completed ODA Grant aid Mitigation Energy
Uganda 320 283 | Ongoing ODA Grantaid | Cross-cutting| All sectors
Uzbekistan 926 818 | Ongoing ODA Grantaid | Cross-cutting| All sectors
Vietnam 9,101 8,045 | Ongoing ODA Grant aid | Cross-cutting | All sectors
. . Concessional ) Drinking water
Vietnam 87,036 76,934 |  Ongoing ODA Adaptation o
loan and sanitation
Total 340,695 301,156
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(Currency exchange rate®: KRW 1,160.589/USD)

2016

Total amount
Nation/Region Climate- related") Status® ANl . AENEE I Sector?

sources? |instruments®|  type?

thousand USD

Afghanistan 385| Ongoing ODA Grantaid | Cross-cutting| All sectors
Algeria 303 261 | Completed ODA Grant aid | Cross-cutting |  All sectors
o General
. . Mitigation and .
Asia (Not allocated) 4,300 3,705 | Completed ODA Grant aid ) environmental
Adaptation .
protection
Bangladesh 9,255 7,975 | Ongoing ODA Grant aid | Cross-cutting|  All sectors
Bolivia 299 258 | Ongoing ODA Grant aid | Cross-cutting|  All sectors
Cambodia 902 778 | Ongoing ODA Grantaid | Cross-cutting|  All sectors
. General
) Concessional . )
Cambodia 98,760 85,095 Planned ODA | Adaptation | environmental
oan
protection
Mitigation and
China 250 215 | Completed ODA Grant aid 9 . Forestry
Adaptation
Democratic Republic . . .
683 588 | Ongoing ODA Grant aid Adaptation All sectors
of the Congo
Cuba 1,710 1,473 | Completed ODA Grant aid Adaptation Food aid
Ecuador 1,220 1,051 Ongoing ODA Grant aid | Cross-cutting |  All sectors
Ethiopia 769 663 | Ongoing ODA Grantaid | Cross-cutting|  All sectors
Egypt 367 316 | Completed ODA Grant aid | Cross-cutting| All sectors
Fiji 451 389 | Completed ODA Grantaid | Cross-cutting| All sectors
Ghana 429 370 | Ongoing ODA Grantaid | Cross-cutting| All sectors
Guatemala 331 285 | Ongoing ODA Grantaid | Cross-cutting| All sectors
Indonesia 1,676 1,444 | Ongoing ODA Grantaid | Cross-cutting|  All sectors
Irag 248 214 | Ongoing ODA Grantaid | Cross-cutting|  All sectors
Jordan 133 115 | Completed ODA Grant aid | Cross-cutting |  All sectors
Kazakhstan 1,650 1,335 | Completed ODA Grantaid | Cross-cutting|  All sectors
Kenya 234 202 | Ongoing ODA Grantaid | Cross-cutting| All sectors
Kyrgyzstan 1,410 1,215 | Completed ODA Grantaid | Cross-cutting| All sectors
Laos 5,036 4,339 | Ongoing ODA Grantaid | Cross-cutting| All sectors
Concessional . Drinking water
Laos 66,856 57,605 Planned ODA Adaptation o
loan and sanitation
Madagascar 228 197 | Completed ODA Grantaid | Cross-cutting| All sectors
Mali 1,710 1,473 | Completed ODA Grant aid Adaptation Food aid
Mongolia 2,152 1,854 | Ongoing ODA Grantaid | Cross-cutting| All sectors
Other regions or
, < , 5,578 4,806 | Ongoing ODA Grantaid | Cross-cutting| All sectors
multiple nations
Myanmar 942 812 | Ongoing ODA Grantaid | Cross-cutting|  All sectors
Nepal 2,838 2,445 | Ongoing ODA Grant aid | Cross-cutting|  All sectors
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Total amount
Nation/Region Climate- relatedb Status® Fundmgd A AEEE Suppcfm Sector?
sources? [instruments® type”
| Millon won fthousand USD

. Mitigation
Nicaragua 38,740 33,380 Planned ODA ConT§:§|onal and All sectors

Adaptation
Nigeria 284 244 | Completed ODA Grant aid | Cross-cutting|  All sectors
Other regions 1,651 Ongoing ODA Grant aid | Cross-cutting|  All sectors
Paraguay 129 111 Ongoing ODA Grant aid | Cross-cutting|  All sectors
Pakistan 182 157 Ongoing ODA Grantaid | Cross-cutting|  All sectors
Peru 8,492 7,317 Ongoing ODA Grant aid | Cross-cutting|  All sectors
Philippines 2,965 2,655 Ongoing ODA Grantaid | Cross-cutting|  All sectors
Rwanda 3,649 3,144 Ongoing ODA Grant aid | Cross-cutting|  All sectors
Senegal 184 158 Ongoing ODA Grant aid | Cross-cutting|  All sectors
Solomon Islands 535 461 Ongoing ODA Grant aid | Cross-cutting|  All sectors
Sri Lanka 1,819 1,567 Ongoing ODA Grant aid | Cross-cutting|  All sectors
Tanzania 283 244 | Completed ODA Grantaid | Cross-cutting|  All sectors
Thailand 1,027 885 Ongoing ODA Grant aid | Cross-cutting|  All sectors
Uganda 390 336 Ongoing ODA Grant aid | Cross-cutting|  All sectors
Uzbekistan 349 301 Ongoing ODA Grantaid | Cross-cutting|  All sectors
Vietnam 865 746 Ongoing ODA Grant aid | Cross-cutting|  All sectors
Zimbabwe 278 239 | Completed ODA Grant aid | Cross-cutting|  All sectors

Total 272,889 235,130

a) Exchange rate: OECD/DAC exchange rate for 20XX

b) Climate-related: Financial contribution related to climate change including mitigation, adaptation and LULUCF (In case
only a part of the contribution is climate-related, the author has determined the applicable amount)

c) Status: Completed, ongoing, planned (Amount approved but not executed)

d) Funding sources: Official Development Assistance (ODA), Other Official Flows (OOF), other

e) Financial instruments: Concessional loan; stock or equity; grant aid; contribution; and subscribed capital

f) Support type: Mitigation; adaptation; mitigation and adaptation; cross-cutting (Cross-cutting refers to support provided in
all areas of mitigation, adaptation, and mitigation and adaptation)

g) Sectors: Categorized by applying the OECD classifications including all sectors; energy; environment; drinking water and
sanitation; and agriculture and livestock.
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3.Support and Cooperation for Technology Development and Transfer

Immediately following the 21st Conference of the Parties to the United Nations
Framework Convention on Climate Change in 2015, the ROK designated and
registered the Ministry of Science and ICT as its National Designated Entity (NDE)
for the Technology Mechanism. Accordingly, since 2016, the ROK's NDE has
been raising the awareness of organizations in industry, academia and research
institutes for climate technology cooperation to promote participation in the Climate
Technology Center & Network (CTCN), an implementation arm of the Technology
Mechanism. As a result, the number of CTCN members in the ROK has grown from
9 in 2015 to 43 as of July 2017, putting it in the top ranks of actively networked
countries for technology cooperation.

In October 2016, the Ministry of Science and ICT invited the NDEs of 11 countries
including Bhutan, Bangladesh, Vietnam, Iran, Indonesia, Thailand, Mongolia,
Fiji, Philippines, Colombia, and Senegal and hosted a conference, titled the
‘Green Climate Technology Conference and Briefing’, in order to figure out their
technological needs, and identify areas for capability building cooperation and
support. From 2017, the ROK has been carrying out new projects worth around
USD 2.5 billion to lay the foundation for climate technology cooperation.

Moreover, in Marrakesh in November 2016, the ROK with the NDEs of 8 developed
countries pledged a joint statement for a financial contribution (worth around USD
23 million) towards CTCN, which was unprecedented for non-Annex | countries.
Accordingly, the ROK plans to donate KRW 1 billion in phases over the course of
four years beginning in 2017.

From late 2016, the Green Technology Center (GTC) and other Korean research
institutes have been directly and indirectly engaged in CTCN Technical Assistance
(TA) projects that are foundational to the UNFCCC; two of these projects were
for Guinea and Kenya. Moreover, GTC and other Korean research institutes are
taking part in overseas climate technology cooperation projects (with Honduras
and Mongolia) by tapping into other public funds (Table 4.3.).

The ROK concerts the capacities of domestic institutions to ensure the success
of the two CTCN TA projects that it has participated since in 2016 and plans to
conduct a multi-faceted assessment for follow-up activities by considering the
results of the projects.

In addition, based on the platform for climate technology cooperation launched in
2017, the ROK plans to assist projects to build an international cooperation network,
identify the demand for cooperation, and manage and develop promising projects
(master plan, feasibility studies, technology demonstration, capacity building, etc.)
in order to develop climate technology cooperation projects with various countries
and scale up assistance by 2020.
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Meanwhile, the special education programs for global climate technology
cooperation were established at Korea Institute of Human Resources Development
in Science and Technology (KIRD) for working-level members of academia,
industry and research who are in charge of global cooperation, in order to develop
a broad range of expertise for climate technology cooperation. The programs aim
to transfer knowledge necessary for technology cooperation of the climate area,
including theories on responses to the global climate changes, the technology
commercialization process, outlook for climate technologies and cases of
commercialization. In addition, workshops, seminars and symposiums will be
held for members of research organizations, businesses and local governments
to continuously introduce climate technology cooperation trends and response
strategies.

[ Figure 4.2 ] Program for Global Climate Technology Cooperation Strategies
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[ Table 4.3 ] Technology Development and Transfer Support Provided (2015-2016)

Sector

Recipient

country

Targeted

area

Measures
and
activities
related to
technology
transfer

Funding
source

Implementing
agency

Status

Additional Information

(CTCN TA) Optimizing Access to
Funding of Technology Projects for

) Establishment ) Private and Adapting to Climate Change
Agriculture, ) Public funds .
of finance public - From Nov. 2016 to Apr. 2017
forestry, (CTCN) o
engagement institutions (About 6 months)
Meteorology, ) ) + .
Guinea | Adaptation | strategy for . Completed| - About KRW 12 million
urban stream i In-kind . o .
deploying o (Leader) GERES - Capacity building of national
(Cross- ) contributions o ] ) .
adaptation (Participating) finance experts for implementing
Sectors) ] (GTC) ) ) o
technologies GTC climate change adaptation priority
projects and structural designing
of adequate funding
(CTCN TA) Catalyzing Low Cost
Green Technologies for Sustainable
Development . )
; Water Service Delivery
ofa
) ) Public funds | Public institutions - From Dec. 2016 to Jun. 2017
o Public-Private
Mitigation ) (CTCN) (About 6 months)
Water Partnership .
Kenya and . + (Leader) GTC |Completed| - About KRW 56 million
resources ) business ) ) L -
adaptation del and In-kind contri- | (Participating) - Analyzed the feasibility of
model an
i butions (GTC) | KEPCO, KICT public-private partnership and
capaci
F.) ) Y developed a business model
building . .
for deploying water services
technologies
(KSP-IDB) Establishment of a
Smart Grid Introduction Plan for
Development . the Diversification of Electricity
Private and o .
ofa . Production in the Island of Bahia
. public .
business o in Honduras
) institutions
o model and Public funds - From Oct. 2016 to May 2017
Power Honduras | Mitigation . Completed
investment (KEXIM-IDB) (About 8 months)
(Leader) GTC .
plan, o - About KRW 200 million
) (Participating) )
capacity LSIS - Proposal of business model and
building strategy for expanding supply
of renewable energy in Bahia
Islands, Honduras
Private and
Development . . . .
¢ public (GGGI) Greening Public-Private
ofa
. . institutions Partnership Educational Buildings in
Public-Private .
i Mongolia
o Partnership
Mitigation . (Leader) GTC - From Nov. 2015 to Jun. 2016
. . model, Public funds o
Building Mongolia and o (Participating) |Completed|  (About 7 months)
, provision of (GGGlI) .
adaptation . KRIEA, - About KRW 150 million
technical . . . . —
o University of - Provision of technical guideline for
guideline, and X -
Seoul, greening of Mongolia's schools

capacity
building

Huree University
(Mongolia)

and establishment of PPP plan.

% GERES: Group for Environment, Renewable Energy and Solidarity (French NGO specializing in international development projects)
% GTC: Green Technology Center
% KEPCO: Korea Electric Power Corporation
x KICT: Korea Institute of Civil Engineering and Building Technology
% KRIEA: Korea Research Institute of Eco-Environmental Architecture

% KEXIM: Export-Import Bank of Korea

% |IDB: Inter-American Development Bank
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4. Capacity Building Support and Cooperation

From 2011, the Greenhouse Gas Inventory & Research Center of Korea (GIR)
has held a 3 to 4 week professional training program to build the capacity for
GHG management in developing countries. GIR invites government officials and
researchers from non-Annex | countries to participate in intensive lectures and
practical exercises on GHG inventory preparation and mitigation modeling analysis
by sector.

Thirty-four trainees graduated from the fourth training program in 2014, followed
by 37 trainees from 27 countries in 2015, and 31 trainees from 24 countries in
2016. From 2017, the program is being hosted in collaboration with the UNFCCC
secretariat®.

[ Figure 4.3 ] GIR Training Program: Opening ceremony (Left), Training session (Right)

i —

2016 GGIR Training Program

iy d-July 21, 2016 Beoul RRpGlc of Kama

for GHG Inventory

GIR has also convened the Cooperative Green Growth Modeling Forum (C2GMF)
on an annual or semi-annual basis since 2011, in order to assist developing
countries in establishing GHG reduction targets and building capacity to evaluate
the progress of mitigation actions through modeling analysis. As of 2016, a total of
10 forums had been held and 3 joint research projects have been carried out (i.e.
power, waste, buildings and residential sectors).

During the 2016 forum participated by nine Asian countries*', GIR announced
the new Capacity Building Initiative for Nationally Determined Contributions (CBI-
NDC). The initiative will facilitate sharing national GHG reduction targets, domestic
progress on mitigation actions, status on preparing National Communications,
and areas that require mitigation potential modeling analysis among participating
countries. To that end, GIR has been conducting joint research (2016-2017) with
participating countries for the power, transport, residential and forestry sectors.

40 In March 2017, a memorandum of understanding was signed between GIR and the UNFCCC secretariat for the UNFCCC-

GIR-CASTT (Climate Action and Support Transparency Training) Programme on Greeenhouse Gases. Visit GIR website
(www.gir.go.kr/eng) for more information and application guide.

41 Azerbaijan, Cambodia, Jordan, Laos, Malaysia, Mongolia, Nepal, Pakistan, Thailand
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[ Figure 4.4 ] Cooperative Green Growth Modeling Forum

The KFS carries out climate change-related projects to prevent the land-use change
of forest areas jointly with developing countries including Indonesia, Myanmar, and
Cambodia. While sharing successful experiences of the ROK restoring its forests,
KFS assists the Reducing Emissions from Deforestation and Forest Degradation
(REDD+) in developing countries by establishing and implementing measures for
preventing forest destruction and on-site projects as they help developing countries
identify the reason for land-use change and deforestation. KFS also provides
capacity building programs to government officials from developing countries for
national forest monitoring systems and GHG reduction strategies. Between 2012
and 2016, 129 government officials from 11 countries have completed the REDD+
capacity building program.

[ Figure 4.5 ] 9th REDD + Capacity Building Program [ Figure 4.6 ] 10th REDD + Capacity Building Program
(Asia) (Africa)

[ Figure 4.7 ] Forest carbon survey [ Figure 4.8 ] Donation of forest firefighting equipment
(Indonesia) (Indonesia)
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The Ministry of Environment invites government officials from developing countries
and provides various climate-change related training programs in topics including
the International Training Course on Environmental Policy and the International
Specialized Course on Environmental Technology.

From 2010, the ROK has organized annual international adaptation workshops
jointly with international organizations and networks including the United Nations
Environment Programme (UNEP), the United Nations Development Programme
(UNDP) and the Asia Pacific Adaptation Network (APAN) to enhance the adaptation
capacities of developing and least developed countries vulnerable to climate
change. Furthermore, since 2015, around 30 foreign government officials have
been recruited annually for the Global Environment Scholarship Program, receiving
assistance to enroll in a 2-year master's course in Korean universities.

Moreover, in 2016, the Ministry of Environment and the UNFCCC secretariat
have jointly hosted the Capacity Building Support and Cooperation Workshop on
National GHG Inventory MRV for the Asia-Pacific and Eastern European regions.
Forty-two working-level officials from 39 Non-Annex | countries participated in
the workshop. Under the theme of building sustainable national GHG inventory
management systems and the use of the 2006 IPCC Guidelines, best practices
of the ROK and other participating countries were shared during the workshop
lecture and practicum sessions.

[ Figure 4.9 ] International Training Course on [ Figure 4.10 ] UNFCCC-Ministry of Environment
Environmental Policy Capacity Building Workshop

SN
The 12 1
 International Training Course. an Environmental qu.ita
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Second Biennial Update Report of the Republic of Korea

Under the United Nations Framework Convention on Climate Change
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Appendix 2

[ Table 6.1 ] List of Country-specific Emission Factors Applied to the Energy Sector

Carbon Emission Factors

o - s | CowonEmssenacos |
2007-2011 2012-2014

Gasoline ton C/TJ 19.7 20
Jet ol ton C/TJ 19.6 19.8
Kerosene ton C/TJ 19.5 19.6
Diesel ton C/TJ 20 20.2
Bunker-A (B-A) ton C/TJ 20.2 20.4
Bunker-B (B-B) ton C/TJ 20.6 20.5
Bunker-C (B-C) ton C/TJ 20.8 20.6
Brasaaaet | oo -
By-product fgel oil No.2 ton C/TJ i o1
(heavy oil type)
Propane ton C/TJ 17.6 17.6
Butane ton C/TJ 18.1 18.1
Naphtha ton C/TJ 18.6 19.2
Energy
(Fuel Combustion) Asphalt ton C/TJ 215 216
Lubricants ton C/TJ 19.7 19.9
Petroleum coke ton C/TJ 27.2 27.2
Domestic anthracite ton C/TJ 29.7 30.5
Imported anthracite ton C/TJ i 286
(fuel)
meorted antraciie | o oy : 202
Bituminous (coking coal) ton C/TJ - 26.2
Bituminous (fuel) ton C/TJ 25.9 26
Sub-bituminous coall ton C/TJ 29.3 26.2
Liquifie(EILNNgl)Jral Gas ton C/TJ 15.4 15.3
City gas (LNG) ton C/TJ 15.4 15.3
City gas (LPG) ton C/TJ 17.6 17.6

% Due to the unavailability of a country-specific emission factor for petroleum coke calculated based on official calorific
value for the year 2011 (Announced by the Ministry of Trade, Industry & Energy), the country-specific emission factor in
accordance with the calorific value announced in 2006 was used to measure the emissions for the period of 2012-2014.
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[ Table 6.2 ] List of Country-specific Emission Factors Applied to the Sectors of Agriculture and LULUCF

Sector Name of factor Unit
1990 2014

Baseline emission factor for continuously
flooded fields without kg CH4 ha-day-" 2.32
organic amendments (EFc)

Scaling factor for organic amendment
applied (SFo) for Rice straw when applying - 25
rice straw(dry matter) of 4-8 mg/ha

Scaling factor for the differences in water
regime (SFw): Continuously flooded

Agriculture
(Rice Cultivation) Scaling factor for the differences in water

regime (SFw): Intermittently flooded - 0.83
-1 week

Scaling factor for the differences in water
regime (SFw): Intermittently flooded - 0.66
— 2 weeks

Scaling factor for the differences in water
regime (SFw): Intermittently flooded - 0.49
— 3 weeks

Direct N20O emission factor from synthetic

fertiliser for Potato (EF1) kg N2O-N/kg N 0.0049

Direct N20O emission factor from synthetic

fertiliser for Chili pepper (EF1) kg N2O-N/kg N 0.0086

Direct N20O emission factor from synthetic

fertiliser for Soybeans (EF1) kg N2O-N/kg N 0.0119

Direct N2O emission factor from synthetic

Agriculture
i fertiliser for Spring cabbage (EF1i)

(Agricultural Soils)

kg N2O-N/kg N 0.0056

Direct N20O emission factor from synthetic

fertiliser for Autumn cabbage (EF1i) kg N2O-N/kg N 0.0058

Weighted average of direct N2O emission
factor from synthetic fertiliser for kg N20O-N/kg N 0.00596
field crops (EF+i)

Indirect N20O emission factor from N leaching

and runoff (EFs) kg N2O-N/kg N 0.0135

Basic wood density (D) for coniferous forest td.m./m3 0.46

Basic wood density (D) for broadleaf forest td.m./m3 0.68

Biomass Expansion Factor (BEF) for ) 143
coniferous forest ’

LULUCF Biomass Expansion Factor (BEF) for ) 151
broadleaf forest '

Ratio of below-ground biomass to ) 027
above-ground biomass (R) for coniferous forest ’

Ratio of below-ground biomass to ) 0.36

above-ground biomass (R) for broadleaf forest
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[ Table 6.3 ] List of Country-specific Emission Factors Applied to the Waste Sector

VaIue

1990 2014
Fraction of DOC(Degradable Organic
Carbon) that can decompose (DOCF): - 0.6256
Paper waste
Fraction of DOC(Degradable Organic
Carbon) that can decompose (DOCF): - 0.6343
Food waste
Waste
(Solid Waste Disposal
on Land) Fraction of DOC(Degradable Organic
Carbon) that can decompose (DOCF): - 0.4446
Wood waste
Fraction by volume of CHa in landfill gas (F) - 0.5629
Methane generation rate constant (k) - 0.05
CHa factor by biological wastewater Ton CHa/Ton BOD 0018
treatment
CHa factor by advanced wastewater Ton CHe/Ton BOD 0.0071
treatment
CHa4 emission factor for Chemical industry Ton CH4/Ton COD 0.0012
Waste
(Waste-water Handling) - '
CHa4 emission fac?to.r for Electric Ton CHa/Ton COD 0.0016
and electronic industry
CHa4 emission factpr for Food and beverage Ton CHa/Ton COD 001
industry
CHa emission factor fqr Tobacco, paper, Ton CHa/Ton COD 0.0034
and wood industry
N20 emission factor for Municipal solid waste g N20/Ton 52.1
Waste N20 emission factor for Industrial solid waste N20O/Ton 129.7
(Waste Incineration) g ‘
N20 emission factor for Sewage sludge g N2O/Ton 595
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