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“Background and Implications of the Survey”

| Most effective way to slowdown the global warming —UNEP methane 1.5°C scenario

NEAR-TERM TEMPERATURE EENEFIT OF TARGETED METHANE MITIGATION = Need to implementimmediate methane emissions

0.10° 0107
reduction policy such as participation in and cooperation

with GMP to net zero

.05 0.05°

= Scientific evidence of methane emissions effects and

0.00° 0.00%

estimates the impact of GMP

= (Left) In case of following methane 1.5°C +

-0.05° -0.05°

decarbonization scenario instead of gradual phase-out of

-0A0° the fossil fuel power generation without subsidy, the

near-term benefit is 2 times higher.

GLOBAL MEAN TEMPERATURE CHAMGE (°C)

-015” -015°

= (Right) In methane emissions reduction implementation
0207 B 0207 B of the decarbonization scenario, following the methane

2020 2025 2030 2035 F0A0 2045 2050 FO0 2025 2030 2035 2040 F0A5 2050

1.5°C scenario pathways reduces 3 times higher near-
s Decarbonization vs constant 2020 emissions Methane component of Decarbonization
vs constant 2020 emissions term benefit.
Decarbonization plus Methane 1.5°C s Methane 1.5°C scenario vs constant 2020 emissions

vs constant 2020 emissions

Source: UNEP, Global Methane Assessment 2030: Baseline Report (2022.11) Copyright © 2008 Climate Change Center. All rights reserved.
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“Background and Implications of the Survey”

Anthropogenic methane emissions (Mt/yr)

| Social and economic cost reduction as a result of methane emissions reduction

: Actions based on accurate measurement of methane emissions could reduce artificially emitted methane by up to 45% simultaneously
(annually 180 milliont(Mt)

- It is possible to prevent 250,000 premature death cases, treat 770,000 people with asthma, prevent 730 billion hours of labor lost due to
extreme heat and loss of 26 million tons of crops.

Avoided

ABD et G B T S Avoided Avoided deaths ssthmia felated Avoided Lost work hours
warming {C) ozone ; i crop losses avoided - .
20402070 (peryear) ER visits Mt (ifion hrs/yi) Possible to prevent damage to people and property

ner year)

Q00 «vierins

AGRICULTURE  0.04 40000 190,000 according to evaluation on global-climate system

350 changes as a result of methane emissions reduction

300 <-reevee FOSSIL FUELS : and surface ozone concentration

G s i e i kel 2 @ = Up to 80% of actions for oil and gas and 98% of actions
TOTAL  0.28 255000 775 000 26 73 i ) i
of coal can be implemented with negative or low
200
%o . . A expenses.
150 ‘ - oo
‘ l ﬁ ’ ‘ - ex) The biggest potential of the cost saving is the

contribution to profit generation by capturing

methane instead of emitting the methane to the

Remaining global anthropogenic : ~ 7 Range of methane mitigation consistent with

methane emissions ¢ = thelPCC 1.5°C pathways

atmosphere.
2020 2030

Year

Source: UNEP&CCAC, Global Methane Assessment 2021 Copyright (© 2008 Climate Change Center. All rights reserved.
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“Background and Implications of the Survey”

| Global Methane Pledge for Methane Reduction by 2030 (1/2)

Background and Purpose

= The US and EU decided to promote the GMP program at the General Assembly (COP26) in November 2021 -» to reduce global warming by at

least 0.2°C by 2050 years
- (EU) In October 2020, a strategy proposed to reduce methane emissions to achieve climate neutrality by 2050
- (U.S.) Environmental Conservation Agency (EPA) and the Department of Agriculture (USDA) promote policies to reduce carbon emissions

= GMP participants account for 20% of global methane emissions and 50% of the global economy, including six of the world's top 15 methane

emitters

= theIPCC also assessed that methane had an effect on raising the global average temperature, and emphasized strong and continuous

measures to reduce methane emissions

-> The Global Warming Index (GWP) of methane is divided into fossil fuel causes and non-causes (29.8 times and 27.2 times, respectively, as of

100 years) *The current domesticstandard is 21 times the GWP level as of 1995 SAR
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“Background and Implications of the Survey”

| Global Methane Pledge for Methane Reduction by 2030 (2/2)

A copar

COP27 (Nov. 2022) T//q/)[\\%a e )

= To reduce the global methane gas emissions by 30% compared to = The number of signatory countries has been expanded

2020 level and pursue the utilization of optimal inventory to 150.

methodologies for quantification of methane emissions focusing on

= The US passed Inflation Reduction Act (IRA): Removal

high-emitting sources. e . . . .
E g of 36 million tons of methane emissions in the oil and

= About 100 countries joined the pledge, and Korea jointed the gas industries by 2035.

pledge and is establish methane emissions reduction plan within

- Super-Emitter Response Program): Including the
the 2030 NDC implementation plan. o ]
operators’ obligation to respond to massive amount of

= (EC) Supporting the establishment of the International Methane L. .
methane emissions reported by the third party.
Emissions Observatory (IMEO) by UNEP and proposing the MIRV

. . = 7 counties * announced joint declaration.
bill for methane in the energy sector

Commitment to strong measures in the energy sector
= (US) Leading Climate and Clean Air Coalition (CCAC) and

. , , supply chain for energy security and resolution of
announcing the standards for reducing methane and other air

climate issues and

pollutants emissions * US, EU, Japan, Canada, Norway, Singapore, UK
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“Background and Implications of the Survey”

| Overview of survey of the public on methane gas

- The survey on methane conducted by other institutions was at the level of identifying the awareness on greenhouse gases (ex. What is the second most
abundant greenhouse gas after carbon dioxide?)

- Establishing the foundation for inducing public interest in methane and sustainable consensus as a short-term measure to slow down global warming
through this survey

Classification Content
@ Sample size = 1,299 (age and region were not specified for broader awareness survey)
@ Survey method = Survey using structured questionnaire (online)

1) Awareness on climate change (global warming)
- Severity of climate change, who is responsible, 2" largest abundant greenhouse gas, etc.
2) Knowledge on methane
- Concept of methane, emission source, importance of implementing reduction measures, who is responsible for
] reduction expenses, implementation of measures to reduce methane and CO2 emissions
@ Survey details 3) Awareness on policies to reduce methane emitted in the energy (fossil fuel) sector
- Opinion on the reduction of methane emissions in the energy sector as the top priority, possibility of realizing methane
emissions reduction when the government and industry join and opinion on the participation of the government and
industry, importance of each actor upon establishing policies

4) How to acquire effective information to improve the awareness on methane

@ Survey period = September 26~ September 28, 2022 (3 days)
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| Low level of knowledge compared to high awareness of the concept of ‘'methane'’

- Regarding the severity of climate change, 9 out of 10 people (89.1%) thought that it was severe, and 1 out of 2 respondents
responded that they experienced damage from climate disaster for the past year

- Recognition of the concept of methane gas due to climate change response and carbon neutrality is high, but interest and
awareness of related trends are very low with a 21% response rate
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= More effective strategies to respond to climate crisis is necessary to limit the global temperature increase to

1.5°C.

= Need for proactive promotion and education on the cause, impact and reduction methods of methane to the

level of research, technology and nurturing industries for reduction and removal of CO2
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Expanding stakeholder cooperation and support for establishing and implementing feasible policies

The energy sector which is second most recognized methane emission source by the public has the technology and methodologies to
implement in the short term.

80% of respondents agree to reduce methane emissions from domestic fossil fuel first.

HIE! HI=SS 91Z|x, 109 = 89, HIEg 112101 gjAics
HI7I= - LAl - sS4k 2 HIE! 2124 2{ZF 2! M2H o-f §Ql
0. HIE KIS OS MzIC|= sH=2 Coio|| ) 0. 22ILI2P HE Mz B2= =_iok= 240 CHoll 01 A &ZiaraL I

L= GlILAZI
92% 83%

The government needs to promote public debate and efforts to reduce methane emissions reduction in

energy sector as the public’s willingness to respond to methane emissions reduction is high.

Need for industry participation as it is possible to reduce emissions by 75% based on 2050 IEA net zero
scenario and current technology and methodologies.
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“Results and Implications of the Survey”

| Necessary policies and feasibility with the participation of the government and industry

The necessity of each policy is high in the order of ‘strengthening cooperation with and support for the industry’ > ‘expansion of science and
technology utilization and investment’ > ‘securing finance for implementing projects’.
If the domestic government and industry strive to reduce methane, more than half (70.8%) of the opinions on the possibility of realizing methane

reduction are “feasible."
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= Need to collect opinion of the industry and present specific plan when the methane reduction plan in the
domestic energy sector is established according to Global Methane Pledge.

= Currently, feasibility is vague compared to other sectors because the plan includes only A strengthening
natural gas leakage management technology and management, A reduction of goal and LNG power
generation and energy efficiency improvement)

10
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To Accelerate the Implementation
of Global Methane Pledge
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“Ways and Tasks to Promote the Implementation of Global Methane Pledge”

Joint Declaration from Energy Importers and Exporters s e, iapan Canada, Norway, singapore, Uk

The oil and gas production ranking of each country (as of 2021, IEA): No.1 (US), No. 4 (Canada), No.10 (Norway), No.20 (UK)
Northeast Asia is th largest LNG importer and second largest exporter to Southeast Asia after the Middle East and Africa (2021, BP World Energy Statistics Review)

= Energy sector can reduce the methane emissions rapidly within short period of time using commercialized
technologies and cost-effective reduction methods.

= |tis possible to solve energy security crisis by preventing energy loss caused by unnecessary emission,
combustion and leakage of natural gas and contribute to public health and environmental conservation by
removing air pollutants.

= Supporting the development of MRV (monitoring, reporting and verification) mechanism or standards to make sure that

purchasers can provide methane and CO2 emission information throughout the supply chain to supplier by establishing

methane emission data based on accuracy, transparency and reliability.

= Stopping daily emissions and combustion and introduction of policies related to LDAR (leak detection and repair) throughout

the oil and gas supply chain

= Narrowing the gap between bottom-up and top-down data by supporting IMEO and partnership with multilateral partners as

part of international efforts to improve the measurement of methane emissions

= Exchanging information on methane emission reduction across the fossil fuel import and export supply chain and providing

technical support with companies’ participating in OGMP 2.0

T IR
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“Ways and Tasks to Promote the Implementation of Global Methane Pledge”

| (1) Reducing methane in the energy sector to resolve the energy crisis and achieve the 2030 NDC

- Already Japan, S.Korea, and China account for 50% of the world’s LNG trade

- Asia-Pacific nations account for 43% of global methane emissions and 10% of oil and gas methane

2022 Countries with largest LNG import capacity in operation Natural gas net imports in Korea, 2000-2020 (IEA)
worldwide (in million metric tons per year)
BC T @ Qatar @ Indonesia Oman @ Australia Russian Federation
Japan 227.7 United States @ Peru  ® Malaysia ® Other O Total net trade
60
South Korea 104.6
-
r"l
iChina 96.3 W, r
United States A0 f I
==l
| |
India . | O O |
I [ I L[
Spain E I I I I I I
20 a | 5 I I I ]
United Kingdom I I I I I I I I I
Al
Brazil
France
O
L qr I o B O . Tn (] N+l )
. %! 0y ) e B o o nl 3%
Mexico -'f;‘m A A2 o D o e e = 2
0 25 50 75 100 12"5 150 175 200 225 250  27% *Australia joins GMP at COP27

Source: N. Sonnichsen, Aug 20, 2022, IEA 13
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Effective methane emission information infrastructure to prepare for high LNG import dependence

2021 Countries with Methane Emissions in Energy Sector
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Source: EDF X+’ (IEA, Global Methane Tracker 2022)

EDGAR

. CEDS
. GAINS . USEPA

South Korean 2030 NDC’s Methane Reduction Targets by Sources

. Wast
Sector Energy | Agriculture Mana;::mnt Industry | LULUCF | Total
2018
Methane (Baseline) 6.3 12.2 8.6 0.6 0.3 28.0
Emission 2030
(MtCOze) (Target) 4.5 9.7 4.6 0.7 0.3 19.7
Tﬂ"g“;i‘;“m““ 286% | 209% 46.5% 133% | N/A | 297%

= Japan, Korea and China have high dependence on LNG import to the extent that they

account for 50% of global LNG import. Therefore, they need to act preemptively as

they may face trade barriers due to strengthening standards and regulation on

methane in the EU and US

= - However, the current criteria for calculating methane gas emissions, such as

natural gas evasion, are Tier 1 to 3, which utilizes parameter values, and a more

accurate field-based measurement and reporting mechanism should be preceded to

further reduce methane

14
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“Ways and Tasks to Promote the Implementation of Global Methane Pledge”

Methane Data Quality Management Contributes to Effective Policy and Countermeasures

Mt methane

International Energy Agency based on reference estimates

Agriculture
— e

T

0 10 20 30 40 50 &0 70 80 a0 100 10 120 130 140 150

=  Gap between emissions reported by public institutions such as UNFCCC that rarely utilize directly measured data and data from IEA which is based on measurement and science

-> I[EA estimates that actual methane gas emissions is at least 70% higher than emissions inventory estimate by the government or official data

= Significant gap of data by emission source at the global/national and bottom-up/top-down level, making it difficult to establish methane emissions reduction plan

= In particular, narrowing the data gap in the oil and gas industry will help to understand the scope of methane gas reduction accurately and establish effective policies

-> Unexpected accidents and failure in the operation of oil and gas facilities may not be collected in the bottom-up data (the number of facilities, operation scope)

Source: IEA, Estimating methane emissions, Global Methane Tracker 2022 Copyright (© 2008 Climate Change Center. All rights reserved.
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“Ways and Tasks to Promote the Implementation of Global Methane Pledge”
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| Global Stocktaking starting from 2023 under the Paris Agreement

Aim of the agreement (Article 2)
Reduction-Adaptation-Financing

Principle: Equality
CBDR-RC/NC

General obligations (NDC, Article 3)

: o . A i li h
Reduction of greenhouse gas emissions (Article 4) daptation to.c 'mate change
. (Article 7)
Action Market and non-market mechanism
Forest (Article 5) (Article 6) Losses and damages (Article 8)

Support Financing (Article 9) Technology (Article 10) Capacity building (Article 11)

Global stocktaking (Article 14)

.l Transparency . . Implementation/complia .

(Article 13) nce (Article 15)

Revised NDC of Korea (Dec. 2021) is mainly
based on IPCC1996 guidelines.

Obligation to submit inventory report every 2
years and submit biennial report on
transparency - submission of inventory

report is an obligation under IPCC 2006
guidelines

In order to identify clear reduction targetin

Korea before submission in 2024 > MRV

needs to be strengthened to identify value

across all sectors with the application of IPCC

2006 guidelines

=  First global stocktaking will be conducted in 2023 and progress will be evaluated based on long-term target every 5 years.

= Establishing the system for Article 13 Transparency’ in order ot understand Paris Rulebook(2021), achievement of Paris Agreement target and climate change actions clearly

= Utilizing MRV (measurement, reporting, verification) as judgment tools to collect information such as GHG emissions, emission sources and reduction strategies

-> Global stock taking in 2023 will be manly based on IPCC 6" evaluation report, putting more burden on increasing target as a result of emissions gap including existing NDC

Source: Structure of Paris Agreement, Choi Jae-cheol, former climate change ambassador (re-organization), MRV system to
arhieve NNDC iinder the new climate recime GTC

16



“Ways and Tasks to Promote the Implementation of Global Methane Pledge”

Energy importer-specific policy instruments requiring accurate and transparent methane data

Producer country decision-makers

* Methane fee (tax/charge)
« Methane emission trading system
«  Methane emission performance standard

Consuming country decision-makers

* Methane border adjustments
* Methane procurement
standards

Methane fee (tax, charge) on
TSOs and DSOs

Robust MRV

Work practice and technology standards : LDAR, Venting & Flaring, Equipment Standards

Producing country emissions ]

m meth
Methane emissions Upsiraa e
emissions associated

from upstream

segments with oil and gas exports

[ Consuming country emissions

Responsible polluters

Oil and Gas, LNG companies

LNG ships

| transit
pipelines

Methane
emissions from
midstream

Methane ‘
emissions from '
downstream

TSOs/ Pipelines

DSOs/Utilities

Supply chain segment

Production & Processing

: Transmission

Distribution

= Methane tax, methane MRV standard, methane border adjustment, etc.

-> Suggested as policy tool kits, and methane reporting obligations are expected to be strengthened for accurate methane data calculation

7 SR
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= Major energy companies such as BP and Shell participate in partnership (ex. Through OGMP 2.0, OGCl), it is used to establish methane reduction strategies

-» Increase competitiveness by companies by preemptively preparing for methane regulations such as sharing related trends and technologies, participating

in MRV quality improvement, and forming partnerships

-> Based on the OGMP 2.0 framework, the EU proposes legislation that includes methane MRVs, regulatory standards, etc. in the 'Fit for 55' package

Source: Methane Guiding Principles
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“Ways and Tasks to Promote the Implementation of Global Methane Pledge”
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| Current technology reduces energy sector methane emissions

. IEA, being able to reduce methane emissions by 70% by 2030 and two thirds of them can be reduced without additional cost if energy
loss is saved and methane reduction is achieved using commercialized technologies and methodologies.

Marginal abatement cost curve for oil and gas-related
methane emissions by mitigation measure, 2021(IEA)

h NO NET COST

-5

Ush/Mbtu

| | | | |
5000 10 000 15000 20 000 25 Q00 30 000 35 000 40 000 45 000
kt

o—

Early replacement of devices @ Replace pumps Replace compressor seal or rod ® Replace with instrument air systems

Replace with electric motor Vapour recovery units ® Blowdown capture Install flares @ Install plunger

Upstream LDAR Downstream LDAR ® Other

Source: UNEP, Global Methane Assessment 2030: Baseline Report (2022.11)

Several countries have already introduced policies to

reduce methane emissions, including spill detection,
repair requirements, technical standards, and
prohibition of flaring and bifurcation in emergency

situations

ExxonMobil, acquiring grade A from MiQ, a not for

profit group that assesses methane leakage with the

introduction of currently available technology in May
2021

If such technical and institutional support is provided to

domestic companies, it will be able to help strengthen

regulatory capabilities such as trade barriers and
contribute to achieving the national 2030 NDC

18



“Ways and Tasks to Promote the Implementation of Global Methane Pledge”

| Paris Agreement Article 6. Carbon Market

: Possible to achieve goals of Paris Agreement in a cost effective way based on Article 6 of the Paris Agreement as the marginal abatement

cost of each country is different even though the carbon emissions have the same impact on the climate change regardless of emission

source region from the perspective of climate change

6.1 (Basic principles)

* Presenting basic objectives and intention (voluntary cooperation to implement NDC,
high level of mitigation and adaptation, promotion of sustainable development and

environmental soundness): shared objectives and standards

6.2 (Bilateral cooperation)

* Cooperative approach at the bilateral and multilateral level (‘nationally determined’)

- Different conditions of each party, bilateral/multilateral cooperation, innovative cooperative

measures

6.4 Mechanism under the authority of COP (in line with ‘centrally managed’)

- Foundation for global carbon pricing system and market formation

6.8 (Non-market approach)

* Non-market approach (in line with No One Leaves Behind )

Source:

;2U$ﬁﬂwa
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Expected to integrate MRV according to
CBDR

The establishment of an advanced MRV
system is a solution to help develop
innovative technologies and strengthen

market competitiveness

The importance of "voluntary market to
compensate for the limitations of the
compliance market is increasing, improving
greenhouse gas management and
reduction capabilities through offset

credits as well as GMP contributions.

Copyright (©) 2008 Climate Change Center. All rights reserved.
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“Ways and Tasks to Promote the Implementation of Global Methane Pledge”

| A Case Study of Corporate Participation in the Methane External Reduction Project

: Develop technology-based MRV methodologies jointly with partner countries, or use them for emission absorption and removal
projects as approved methodologies for CDM projects

] AMOO023 |[eak detection and repair in gas production, processing,
Korea Midland Power Co.,Ltd. transmission, storage and distribution systems and in refinery

facilities
= For the first time in Korea, it secured a total of 770,000 tons
Typical project(s) Identification and repair of natural gos (NG) ond refinery gas (RG) leaks in above-ground
Hr process equipment in notural gos production, processing, transmission, storage,
of overseas greenhouse gas emissions through the CDM et Sueteme o in w2ty faciities
: H : : Ti f GHG issi . GHG f ti id .

project to prevent gas leakage by reinforcing 500,000 aging 38 = °T Sonsions i <

gas pipes in Bangladesh, and converted to domestic which the methodelegy s | transimiseon and drribation sumem. e
applicable . Leoks can be identified ond I:IE{L.FI:I:E|L measured;

emiSSionS in 2021 . & monitoring system ensures the permanence of the repaoirs.
Important parameters hMonitored:

. . Leak flow;
Bluesource Methane Reduction Program * Methane concentration in the flow.

= Containing 3,500 low-venting pneumatic controllers designed to reduce natural gas venting in Alberta’s oil and gas industry and is

designed to help companies meet methane venting requirements

= A reduction of 2-3 million tons of carbon dioxide equivalent are expected for the existing program in Alberta by the end of 2022.

= |t is necessary to support cost-effective corporate participation so that private companies such as Korea Gas Corporation and
SK E&S, which are leading LNG resource development and cooperation projects, can contribute to national carbon neutrality
and energy security through methane reduction projects.

-> About 82 million tons of methane emitted by oil and gas companies in 2019 is estimated to be the same level as " about 19
billion dollars in sales (IEA, 2019)

Source: Copyright (© 2008 Climate Change Center. All rights reserved.
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Thank you
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