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1. GHG MRV System
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Legal Basis

* Enact the 'Carbon Neutrality and Green Growth Act’ in 2021

* Key Provisions

— (Article 7) The government makes 2050 carbon neutrality a national vision.

— (Article 8) National NDC Target for 2030 should be at least 35% from 2018
emissions level

— (Article 25) Introduction of Emission Trading System
» Legal basis for Emissions Trading System (ETS)

— (Article 36) Establishment for National GHG Information Management
System (NGIMS)

* (New) Local government shall submit GHG statistics each year
* Legal basis for National MRV system



Carbon Neutrality and Green Growth Act

<Act> < Enforcement Decree of Act >

e Article 36: M The Government ° ArtiC!e 39:@ GIR shall carry out the
shall establish and operate a following duties: |
National GHG Information (1) National GHG Information
Management System for Management System (NGIMS)

>

- - IT-system development for
preparing and managing GHG yst . .
Information regarding national analyzing GHG information such as

: : : national and regional inventor
inventory, regional inventory, ormission faccl:toer%O al inventory and

developing, analyzing, verifying, ‘I» (2) Operation

ce)nmIIS:SoKr)?hgremoval) fac;’;]or?\,/lar_lq[ SO (3) Providing information and data to
f E rinis PUIPOS{ebl_ r? - Itrfl:s ry government and local authorities.
% Hé‘\ilron”;en eSdaRIS e he (4) International cooperation with
nventory and nesearc international organization,
Center (GIR). institutions, and developing

countries.
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MRV System Ministerial Rules (by MOE)

National GHG Inventory Management Guidelines
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MRV System

Energy

Ministry of Trade,
Industry and Energy

Korea Energy
Economics Institute

(Transport)
Ministry of Land,
Infrastructure
and Transport

Korea Transportation
Safety Authority

(Water-borne
Navigation)
Ministry of Oceans
and Fisheries

Korea Marine
Environment
Management
Corporation

Industrial
Processes

Ministry of Trade,
Industry and Energy

Korea Energy Agency

GIR

(Ministry of Environment)

Agriculture

Ministry of
Agriculture.Food
and Rural Affairs

(Livestock)
National Institute of
Animal Science

(Rice cultivation)
National Institute of
Agricultural Science

Institutional Arrangement

National GHG Inventory
Management Committee

Statistics Korea

LULUCF

Ministry of
Agriculture ,Food
and Rural Affairs

{Forest land /Wetlands)
National Institute of
Forest Science

(Cropland)
National Institute of
Agricultural Sclence

(Grassland)
National Institute of
Animal Science

(Settlements/Other land)
Ministry of Land,
Infrastructure
and Transport
Korea Research
Institute for Human
Settlements

= Committee

* Decision-making body to approve
inventory

» Chaired by the Vice Minister of
the MOE

» Composed of 15 members from
relevant ministries and research
experts

Waste

Ministry of
Environment

Korea Environment
Corporation

= Working Group
* Discussion body to prepare final
draft for inventory
* Chaired by the president of GIR
« Composed of director level
officials from responsible
ministries



Preparation Process for NI

>

Measurement
* GIR prepares MRV GLs to determine methodologies
* Relevant ministries (RM) collect activity data and estimate GHG inventory based on MRV GLs

* Agencies that are designated by RM such as Korea Environment Corporation (KECO)
conduct the task of preparing national inventory

Reporting
* RM submit sectoral Inventory to GIR through National Inventory Report System

Verification

* GIR reviews methodologies, activity data, emission factors

* GIR requests RM to revise draft inventory to correct errors

* The revised draft is confirmed by working group and committee

Public Release
* GIR publishes the approved inventory through websites

Greenhouse Gas Inventory and
Research Center



MRV Procedure

Measure
& Verification Approval Publication
Report
Relevant GIR Management GIR
Ministries (RM) Committee

¢ Collect data « Collect sectoral emissions data « Approve final draft * Release National Inventory at
» Estimate GHG emissions « Verify sectoral draft emissions homepage of GIR, Statistic

« Report AD and Inventory to GIR Korea, and MOE

Greenhouse Gas Inventory and 9
Research Center
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2. MRV GL for NI
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MRV GL

>
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2024 MRV GL for NI
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MRV Guidelines (by GIR)

Chapter 1: Introduction

Legal Basis and Principles

Institutional Arrangement, and
Procedure

Metrics: use IPCC AR5 GWP

Chapter 2: Methods

Estimation methodologies for
Energy, IPPU, Agriculture, LULUCF,
and Waste

Chapter 3: Reporting guidance

Reporting principles
Reporting format
Sectoral QC

Chapter 4: Verification guidance

Check list for verification
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MRV GL

>
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Research Center

Role and Responsibility

Relevant Ministries and
agencies for specific
subsector

For example, the
Ministry of Transport is
RM for the road
transport(1A3b).
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MRV GL
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et 25 GAES 1990EHE A 7153 A A7tA)9] dd9(calendar year) BiEEE
H&F 4 S5Y9E IS A2

2) HIEEP)H | HISEPES
O 2006 IPCC AFoNA ot vz % &€ T = A9 A2 571 S471L A==
APgOIM Mett vigd 4 Ede =

3) e 7tA
O gazdr|Ed, € ¥ AgY 5ol U ZAVIAE dijes &
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Definitions

Time series
— From 1990 to the latest reporting year

Sectors and Activities

— Includes all emission sources set out in the IPCC
guidelines.

Gases
— €02, CH4, N20, HFCs, PFCs, SF6 and NF3
— GHG precursors : CO, NO2, NMVOC, SO2
Reporting Units

— Emissions or removals are reported in mass units
such as ton.

Metric
— Use the GWP of the IPCC Fifth Assessment Report.



Methodologies

* Introduction of Energy sector

— The energy sector includes fuel combustion and fugitive emissions from
energy production and consumption.

— Emission Sources as follows

— Fuel combustion

— Fugitive emissions

— Transfer and storage of COz
— Calculation tips

— Emissions are calculated using the original data digits of the activity data
as it is.

Greenhouse Gas Inventory and
Research Center

14



Methodologies for Energy Sector

* Methodologies

— Calculation equation

* |t is calculated by multiplying fuel usage by LHV, EF, mole weight ratio of
CO2 and C, etc.

E=3,[(FC,)%41.868 X CF, x EF, < 44/12 <10 *

E : Emissions (kT)

FC : Fuel use (KTOE)

41.868 : Conversion factor for Joule-TOE

CF : Conversion factor for heat values (LHV/HHV)
EF : Emission factor (tC/TJ)

| . Fuel type

j : Category

Greenhouse Gas Inventory and
Research Center
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MRV GL

Emission factors and Heat values |°

— Use the national specific emission
factors.

>

Parameters such as EF, Heat value, GWP

Carbon Emission Factors

(S t C/T))

— If no CS-EFs, use EFs from IPCC

2006 GL

GWP

— IPCC fifth Assessment Report

GWP was used for CO,, CH,, N,O,
HFCs, PFCs, SFg and NF,

Greenhouse Gas Inventory and
Research Center

%2 Fuel Type — 2 COE R
2 71E 1yp 'QU0ed | 07~11E | 12Y16E | 17521 | 220
2 2o Anthracite 268 | 297 | 305 | 30.185 | 29.705
+APHEHAHZE" Anthracite 26.8 - 286 | 27.404 | 27.320
Solid |_T¥Fas@=e)’ Anthracite 26.8 - 29.2 | 29.909 | 28.99%0
Fuels FAHA=E)" Coking Coal 25.8 - 26.2 | 25.963 | 25.349
QUIEHI2EY) | Other Bituminous Coal| 258 | 259 | 26.0 | 25951 | 26.105
Ot Sub-Bituminous Coal | 262 | 293 | 262 | 26468 | 26.868
* Heat Valuse
'90~'06d | '07~'11E | '12~16d | '17~214 224~
2 Fuel Type oo swusy |Zuce sucer Suokr|juckr | Suiohr| Juiop Suiohr | uion;
MJ MJ MJ MJ MJ
AR kg| 419 | 450 | 423 | 449 | 422 | 45 | 422 | 457 | 428
iquid 31282 0| 348 [ 335310326 | 303327 | 304 | 324 | 301
292 597 0| 364 | 375|350
: . 7 | 34 6 | 341
Fuels uusg 0| 364 | 368 | 343 | 08| 343|367 34271306673
| s 0| 385 | 379 354|377 | 353|378 | 352 378 | 353
| Blo|2ZRY 0 - - - - - - - | 347|323
16



Activity Data Example of MRV Process for Energy Sector

Data Collection & Estimation Documentation

Data Supplier Data Gaps & Sectoral QC Sectoral QA Overall QA/QC/Verification & Archive Final Statistics

Statistics on
Bituminous & Anthracite
(Korea Coal association)
oil
(Korea National oil corporation)

EO

0‘0\6

Natural gas Missing data on Oil <

(Korea Gas corporation) Yearbook of consumption by fuels Submission Submission
. — Energy Statistics from 1990 to 1996 — — — _—
City gas (KEEI®) -> Linear Regression
(Korea City gas association) Analysis

¢,

Electricity /q,9

(Korea Electric power corporation) %

< NIRS >

- CRF, NIR and other supporting materials are uploaded.

- Opinions during verification process are exchanged
between GIRand relevant organizations.

- Final CRF and statistics are produced.

- Allinput & output data, verification results and etc. are
Renewable energy archived.

(Korea Energy agency)

Heat energy
(District heating corporation,
SH corporation, GS power)

and etc.

* Acronym

KEEI : Korea Energy and Economics Institute

MOTIE : Ministry of Trade, Industry and Energy

GIR : Greenhouse gas Inventory and Research center
(Ministry of Environment)

NIRS : National GHG Inventory Reporting System

KOSIS : Korean Statistical Information Service

17



Development of Activity Data for Energy

Under the Energy Act, the Ministry of Trade, Industry and Energy (MOTIE) is responsible
for managing national energy statistics. It may delegate tasks such as data compilation,

quality control, and analysis to a designated expert agency.

Data Suppliers | Name of the Dataset Energy Dataset m
Units L
Korea Coal
g
Association Coal Supply Data Monthly Category B5gs | | 1990 | -
gc:rga National Petro\l;aL:m Supply Energy Feres Ex
il Corporation olume o :
i | Statistics | . ;‘
Korea City Gas | City Gas Supply Developing Developing = -
Association Volume EB from AD from Sl =
Energy Yearbook of | ¢qrqy L I
Korea Electric datasets Ener gy Statistics L @14 i
Power Electricity Generation oV Fuel Type
Corporation Statistics L Q) —
Heating 3 gy i
Corporation Heat Energy Supply * 1 e
Korea Energy Renewable Energy QA/QC for EB QC for AD by KEEI
Agency Supply by KEEI QA for AD by GIR
Q) oo gasmenenan Cross-checking from

Datasets such as K-ETS

18



Energy Flow in 2021 (KEEI)

Imports - Production SupplyIprimary Energy] Transformation - Losses ConsumptioniFinal Energy]
Overseas Dependence 93.0% 24.4 Mil toe 5.8 Mil toe 18.6 Mil toe
[Import Amount of Energy: 13.33 Bil USD] [100.0%] [23.7%] [76.3%]
f Middle East(58.5%)\
-~ Saudi Arabia Industry
- Kuwait (66-2%)
< - Qatar | 104
Crgﬂe Asia ——:> Petroleum 40.6% City Gas 1.5 Bilm? Non-Energy
Africa . (25.5%)
85.1 Mil bbl ’
= — 4 ~ Heat 145.0 Thou toe el
Qatar-Australia-United States i ‘ ) Commercial
LNG 3.9 Mil ton J’_:> LNG 17.6% (1 4.5%)
- Nuclear | 29.4%
Australi Russia ndonesia 1 Transport
_ _ 21.9% Bituminous | 32.6% (17.1%)
Bituminous 8.7 Mil ton J— Bituminous e il Public Services
\ . carorstion (2.2%)
Kazakhstan-United States 1 ~ Petroleum = 0.5% (457780 Electricity
Uranium 52 1 ton I::> Nuclear 11.8% — _ awh)
L : Anthracite  0.2% - _
- AustraliaRussiaVietnam L Industry Resldental_/ Transport Pub.llc
. . _:> . 1.4% Hydro 1.1% 4 Commercial Services
Anthracite 0.5 Milton - Anthracite ' (65.0%) (38.5%) (0.6%) (5.9%)

‘ D Sreenhohuze Gtas Inventory Indigenous Renewables & 7.7%
esearch Lenter Production 1,716.6 Thou toe HYdfO/ 6.8% Others



MRV GL

How to Collect Data on Flight
Operations by Air Route

1.

~w D

o1

Access the Statistics Korea
National Statistical Portal
(KOSIS)

Select the "Transportation/
Logistics" category
Choose "Aviation Statistics"

Select "Domestic Routes" under
Aviation Statistics

Choose statistics by domestic air
route

Download the required data

Greenhouse Gas Inventory and
Research Center

KOSIS z7swsw
ST T R T Y

NOE KA

Example of Data Collection

=X RIIBARE EHOIX|(https:/ /kosis. kr/index/index.do)

» ANVUUEJYSA
>

> BEIUPHSHIEA
» DEAGRNE

> BR22EFAYREN

> DENNTEON

2 m®
@
QAVEN sl n@®
n®

@ - . i05@m @

> AUAIRAEA
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Reporting and Verification GL

* Rules for Reporting
— Principles of reporting
— List of materials for submission to GIR
 AD, GHG emission results, and other information
— Writing GLs for Reference and Citation

* Verification guidance
— Verification timeline

— Verification GLs
* Check list of QA

21



QA/QC

>

QA/QC for Energy Data (by
MOTIE and KEEI)

— (Top-down Data) Import and export
statistics and production statistics

— The total amount is determined
by the balance of import, export
and production

— Data Gap from Supply statistics:
Counting by Stock changes and
statistical differences =
Reference Approach vs Sectoral
Approach

— QC/QA: Check whether the
emissions are missing

Greenhouse Gas Inventory and
Research Center

QA/QC and Verification for AD

ENERGY BALANCE MERUMETE
2023(HH) 2 QOErIT|E
IUFAHE FYPAE
(UNIT : 1,000 toe, Gross) Coal Anthracite Domestic-¢  Import-c Bituminou:
Ut Production 304.2 304.2 304.2 -
¢ Imports 72,433.6 2,551.3 - 2,551.3 6¢
*E Exports -0.3 -0.2 - -0.2
IHGH2YHE International Marine Bunkers - - - -
THESYHY International Aviation Bunkers - - - -
T3t Stock changes 962.7 52.3 52.3 -
AR XIS Total primary energy supply 73,700.2 2,907.6 356.5 2,551.1 7C
HZ0ls Transfers - - - -
SH X Statistical differences -1,216.0 16.2 16.0 0.2 -1
RO X| 2] Total primary energy consumption 72,484.2 2,923.8 3725 2,551.3 6¢
Hetsd Transformation processes -41,976.7 -472.9 -188.4 -284.5 -41
LHHE Electricity-only plants -41,976.7 -472.9 -188.4 -2845 -41
=k CHP plants - - - -
ANE Heat-only plants - - - -
A RIS YL Petroleum Products - - - -
AR ZE Gas manufacturing - - - -
AR ARIZ Coal-to-Gas plants - - - -
7|EpMEt Non-specified Transformation - - - -
TZtALA| A Transformation Own Use - - - -
&4 Losses - - - -
EFAH| Total final consumption 30,507.5 2,450.9 184.1 2,266.7 2¢
M Industry 30,3241 2,267.5 0.8 2,266.7 2¢
SN Agriculture/Forestry 18.1 0.4 0.4 -
e Fishing - - - -
Y Mining and quarrying - - - -
HE Manufacturing 30,305.9 2,267.1 0.4 2,266.7 2¢
AZ G Food and tobacco 39 - - -
HeYE Textile and leather 902.9 - - -
SHALRHE Wood and wood products - - - -
DIPN NN Paper, pulp and print - - - -
el R 8t5t Chemical and petrochemical 3,178.0 - - - E|2

H2: MRafetaz

memo: petrochemical feedstock



QA/QC and Verification for AD

* QA and Verification for Activity Data (by GIR)
- QA
— Confirmation of the accuracy of Energy Balance and Activity Data, etc.
— Verification
— Check the gap between K-ETS data and data
— Check the consistency of power generation and emission trends, etc.

23



Reporting

e Structure of format

< Table 1.1 > Emissions for Energy

GIRF(GHG Inventory Reporting Format)

<E L1> oA] Eof ¥jEF : [A2A2, EERA), s, 281
GHG Type 22 F5 [
— S1 ~ 83 Summary
— X.1 Emissions ] 7 Activity Source _
Category ||  mopmgys 4;%%40 il kel lflléi ﬂiﬁ gz*]i
— x.2 AD kt COseq %
suizy €A
— X.3 EF and parameters A e
A Azds 274
. I i 1A1ail 1 _Arialag A
X.4 Other information . e
: 1L A7 £
e X = Sector production — Fuel
4 _ _ 2. AYH(CHP) €A (specify)
1_e.nergy, 2=IPPU, 3= =
Agriculture, 4=LULUCF, 5 3 2an &
. A=gEs)
=Waste 4. 7leHA 22" B
A=gzs)
b. 484A s
A=gdzs)
c. IN9E A= | ..
7]eteitiz] -
1. IM9E A= &

Greenhouse Gas Inventory and
Research Center
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Reporting

GIRF(GHG Inventory Reporting Format)

Greenhouse Gas Inventory and
Research Center

Example for Energy Sector
Table 1.1 . Table 1.3 EF
Table 1.2 AD @ @
{1090 | 1991 Units ) N an
Jopep | wggs YT el weest g 0| - Boyuap a9 | oo | 199)
kt C,Qg’eq Lt [ =0 || &
Total Emissions 4 aiad Energy
A. e P A| Fuel Combustion | —— tg:\é;\lm
—amsg | o 1. R / | L‘r’mo‘im
W34 | o o 1718 € B SR
.................... e i A
e — | I§3E
2 ggecen) | : .
TR ] | LR EC
"""""""""""""""""""""""" - neg A2 0 A%A
5 g ¥ e
: 25




GIRS (GHG Inventory Reporting System)

Responsible Ministries

.
Y
M

1 B

Activity Data « Sectoral GHG
Estimation
» Generating GIRF

= Purpose: GIR is developing GIRS/GIRT system since 2019
= Users : GIR, Responsible ministries and agencies

= Method: 2006 IPCC Guidelines

= Key Functions: MRYV, Statistics Tables

Data gathering
from RM
Statistics
Verification

CRT
Input file for
CRF

reporter

26



3. National Inventory

Greenhouse Gas Inventory and
Research Center



INVENTORY

The Republic of Korea's
First Biennial Transparency Report
and Fifth National Communication

under the United Nations Framework Convention
on Climate Change and the Paris Agreement

Greenhouse Gas Inventory and
Research Center

Biennial Transparency Report

* Chapter 1: National Inventory

Scope, Categories, Metrix,
Methodology

Emission trend

Emission Intensity(per GDP, per
Capita)

Sectoral information for energy,
IPPU, AFOLU, and Waste

* WWW.(gir.go.kr

28


http://www.gir.go.kr/

Emission Share by Sector in 2022

Liming Field Burning of Agricultural Residues
Agticultural Soils 0.4% 0.0003% 0.004%

Liming  0.01%

e o B e * Total emissions: 724 Mt
::::::e:::::t:;x\\ //m Incineration and Open Burning of Waste _ Energy: 76.2%
Other product Manufactre and use "\\ Wastewater Treatment and Discharge * Energy industries:
o2 38.5%

Non-energy Products 0.1% ———— Electricity and Heat Production :
Foss nd ot vse N — Industrial Processes: 18.1

— Agriculture: 3.2%
— Waste: 2.5%

Fugitive emissions from
fuels{Coal, Oil, Natural gas) Total

el N Emissions
o 724.3 Mton

0.5%

Ccommercial/institution
1.9%

Manufacture of Solid Fuels and
Other Energy Industries
3.2%

Domestic _/
Aviation/Railways/Navigation/Other
0.5%

iron and Steel

13.1%

Non-metallic Minerals
2.0% Chemical
oth

6.7%
er 5
Non-ferrous Metals
3.4% / 3.2%
0.5% 29
x.o Pulp, Paper and Print

Food Processing, Beverages and Tol 0.4%
0.3%



Emission Trends based on 2006 IPCC GL

>

Total emissions in 2022 : 724.3 MtCO.,eq

The total emissions is increased by 53.1 Mt, 7.9% compared to emissions based on the
emissions based on 1996 IPCC Gl

The time series of emissions for both 1996 and 2006 GL is similar such as -7.6% for the 2006 GL
and — 8.4% for the 1996 GL from 2018 to 2022.

Greenh
Researc¢

Total Emissions Mton CO,-eq)

900 A

800 -

700 S

600 -

500 -

400 -

300

200

=96 IPCC GL 706 IPPCGL 783.9
741.0

~c 724.3

671.2

292.1

1990

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000 -
2001 -
2002 -
2003 -
2004 -
2005 -
2006 -
2007 -
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019 -
2020 -
2021 -
2022 -
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4. Experience of Korea and
Improvement Plan

31



Lessons Learned and/or Best Practices

* Key Requirements for Ensuring Inventory Quality

— Measurement: Consistency and Transparency

* Develop clear regulations and technical guidelines for emission
estimation.

— Reporting: Efficient and Structured Management

* Design reporting formats and classification codes that reflect
national circumstances.

— Verification: Short-term QA and Long-Term improvement

* Third-party verification and establish continuous improvement
plans

Greenhouse Gas Inventory and
Research Center 32



Lessons Learned and/or Best Practices

* Lessons learned through practical experience
— Systematization

« Establish a strong legal foundation and institutional structure to ensure
enforceability.

— Communication

« Regular meeting for sectoral experts and compilers helps communications and
understanding various inventory topics

— Documentation

« Such as Inventory MRV GL and NIR is useful for quality tracking as well as
transparency

Greenhouse Gas Inventory and
Research Center 33



Inventory aligned with policy and measures of NDC

* Need for inventory that reflect (New) mitigation
efforts

— To reflect new policies, new activity data and
country-specific emission factors are required

 For example, in order to assess the
impact of a policy promoting low-methane
livestock feed, it is necessary to collect
data on the distribution of such feed and
develop appropriate emission factors

— Improvement of cross-sectoral areas :>

 Need to establish collaborative
frameworks among multiple agencies

 Forinstance, to construct a land-use
matrix for the LULUCF sector, it is
necessary to establish common standards
among responsible agencies for
settlements, croplands, forests, wetlands,
etc.
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National GHG Inventory
Management Plan

Legal basis

Article 36 of Carbon Neutrality and
Green Growth Act

Article 4 of National GHG Inventory
Management Rule Book

Purpose

To improve national inventory quality

Contents of Plan

Recent National Inventory

Improvement of Activity Data and
Emission Factor

IT-system development
International Cooperation
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Thank youl!

Email : hchoi@korea.kr
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