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1. Introduction
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National Context of Progress
= Legal basis: Article 36 of Carbon Neutrality and Green Growth Act

2020~2022

2015~2019 - e Forth BUR submitted in

2021
2011~2014 _
* First National Inventory * Enhanced NDC for 2030

Roadmap (40% reduction
~ Management Plan P
2009~2010 - « Third NC submitted in e s from 2018 level by 2030)
. b h 2011 ¢ ETS launched in Jan. 2015 ,Sme'tted in 2021
Low Carbon Green Growth ., gjrs National GHG « INDC for 2030 submitted ~ * ‘Carbon Neutrality and

Act’ enacted Inventory released by GIR (37% from BAU) in 2015 Green Growth Act’

. Nationa.I MRV system in 2012 « Roadmap for 2030 enacted in
reorganized in 2010 * ‘Emission Trading Scheme established in 2016
* First MRV GL released in Act’ enacted in 2012 e Second BUR submitted in
2010 _ _ e First BUR submitted in 2017
» 2020 National Reduction 2014 e Third BUR and Forth NC
Target set (30% from BAL)  « Roadmap for 2020 submitted in 2019
in 2010 established in 2014
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Carbon Neutrality and Green Growth Act

« Enact the Framework Act on CNGG in 2021

* Key Provisions

— (Article 7) National Vision and Strategy for achieving Carbon Neutrality by
2050

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



Carbon Neutrality and Green Growth Act and Decree

e Article 36 of Act

(D The Government shall establish and operate a National Management
System for developing, analyzing, verifying, preparing and managing GHG
Information.
 Article 39 of Enforcement Decree
(D GIR shall carry out the following duties:
(1) National GHG Information System (NGIS) Operation

(2) IT-system development for analyzing GHG information such as
national and regional inventory and emission factors

(3) GHG inventory publishing
(4) International cooperation



Key Functions of GIR

& Y,

Operating a world-class Supporting the GHG and Energy Facilitating the adoption of
comprehensive GHG Target Management System (TMS) national and sectoral GHG
Information management system and Emissions Trading System reduction targets
(K-ETS)

. A [ [/ ]}

ﬂ GREEN '!.{'

Conducting research on Promoting international Reinforcing analysis
GHG emissions within cooperation on climate on linkages to the international
Korea and abroad change carbon market
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Organizational Structure and Roles

Planning and ' GHG Inventory | GHG Mitigation
Management Team % Management Team i Research Team
-Planning and administrative - GHG activity data and emission -National & sectoral GHG reduction
support factors management target setting
-International cooperation - Operation of National GHG

Management System(NGMS) and
Emissions Registry
. Research on K-ETS
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2. GHG MRV System



MRV System National GHG Inventory Management Rule Book
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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

Kaorea Marine
Environment
Management
Caorporation

Industrial
Processes

Ministry of Trade,
Industry and Energy

Korea Energy Agency

GIR
(Ministry of Environment)

Agriculture

Ministry of
Agriculture.Food
and Rural Affairs

(Livesiock)
Mational Institute of
Animal Science

(Rice cultivation)
Mational Institute of
Agricultural Sclence

Statistics Korea

LULUCF

Ministry of
Agriculture,Food
and Rural Affairs

(Forest land/Weflands)
Mational Institute of
Forest Sclence

(Cropland)
Mational Institute of
Agricultural Science

(Grassland)
National Institute of
Animal Science

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

Institutional Arrangement

= 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
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MRV System

~ Measure
&

- Report

Relevant
Ministries (RM)

* Collect data
* Estimate GHG emissions
*  Report AD and Inventory to GIR

Greenhouse Gas Inventory and
Research Center

MRV Procedure

Verification

GIR Management
Committee

Collect sectoral emissions data < Approve final draft
Verify sectoral draft emissions

Publication

GIR

Release National Inventory at
homepage of GIR, Statistic
Korea, and MOE
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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 13



Timelines for NI MRV Process

MEASUREMENT REPORTING
Sectoral
Estimation by RM Correction by RM

~

Review by  Approval by .
MRV -
Glidelnes Verification by GIR working group Management Public
istributi Committee Release
Distribution T
by GIR VERIFICATION

Greenhouse Gas Inventory and
Research Center 14



Example of MRV Process for Energy Sector

Data Collection & Estimation T | : 1
Data Supplier Data Gaps 2 Sectoral QC Sectoral QA Overall QA/QC/Verification Documentation ol s

& Archive

Statistics on
Bituminous & Anthracite
(Korea Coal association)
0il

(Korea National oil corporation)

o5
Natural gas ‘Py
_a g ) Missing data on Oil 2
(Korea Gas corporation) Yearbook of consumption by fuels Submission Submission
: — Energy Statistics from 1990 to 1996 — — e i
City gas (KEEI®) -» Linear Regression
(Korea City gas association) Analysis
&
Electricity “,
; . %,
- &
{Korea Electric power corporation) < NIRS>
- CRF, NIR and other supporting materials are uploaded.
Heat energy - Opinions during verification process are exchanged
(District heating corporation, between GIR and relevant organizations.
SH corporation, GS power} - Final CRF and statistics are produced.
- Allinput & output data, verification resultsand etc. are
Renewable energy archived.
{Korea Energy agency)
and etc.
* A
cronym

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
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MRV GL

2021 NIMRV GL

| 27124712 87
HEENAS A
- A2} 71 -
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Role and Responsibility
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Methodologies by Sector

- Methodologies for Estimation 4 1% | Energy Sector i
— 1996 IPCC was used as default Oj|LiR| £OF I
methodologies. 8 AR

— GPG 2000 was applied for (1) civil

aviation; (2) solid waste disposal; (3)  wue
O duA] AH] #E50A F 38 4 2 Z1AE YL AFol] Yol e

] 1. aga£01A)

incineration; and (4) waste water AviShe Az og e
O dioleuis ARFA 3t CO ¥ R s A 24 4] viEEE 24712
treatment subsectors EBE 4R & ot LA NS WETo) ZYehY YL Ye2 FEol BT
_ 1 O F4H m712ouA0] 2 viEFL Hr & o AZF 2204 AE siE
GPG LULUCF was applied for Ry
LULUCF sector. O vjE3F AR

— 2006 IPCC GL was applied for (1)

E=73,[(TA,— NA,x FCS;) X 41.868 % CF,X EF,x OF,x 44/12x10"?]
fugltlve emissions in energy sector;

(2) semiconductor and electrical ki

equipment; (3) rice cultivation and Mo HgE A§RATOH

soil management; and (4) waste . S

other subsectors el
OF i 8BE

412 BRI E BETE O NGEL JF02 AE(kg C0./ka C)

Greenhouse Gas Inventory and j 1 ¥E o9
Research Center j L ug
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MRV GL

>

GWP

IPCC Second Assessment Report GWP
was used for CO,, CH,, N,O, HFCs,
PFCs, and SF,

Emission Factors

« Country-specific EFs for (1) Eneég{: 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

« |PCC default EFs for other categories

Greenhouse Gas Inventory and
Research Center

Parameters such as EF, Heat value,

GWP

| B 1-3 | EHSH4
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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
— Reference and Citation writing GLs

 Verification guidance
— Verification timeline

— Verification GLs
e Check list of QA

Greenhouse Gas Inventory and
Research Center
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CRF as in-country reporting format

Fake Example of reporting error

TABLE 1 SECTORAL REPORT FOR ENERGY
(Sheet 1 of 2)

First submitted Corrected
; ; I R . .

GREENHOUSE GAS SOURCE AND SINK CATEGORIES :;{:} f{:} EN reported total emissions
Total Enerey 20%0]En, T, A, F, Ev ww  for responsible categories.
A Fuel Combustion Activities {Sectoral Approach) 26000 En, T, A, F, BEv 395.00
1. Energy Industries 200.0¢| En 200,00 Lo .

a. DBublic Elactricity and Heat Production 100.00|En 100.00 Howeve I, It Is not national

©. Detrolzum Refining so.0a|EN 50,04 .

€. Manufctore of Solid Fusls snd Other Energy Industries 50.00| En 50,00 tOtaI for energy SeCtor .Slnce
2. Manufacturing Industries and Construction 5000 En £ 0 emissions Of transport IS not

2, Iron and Seesl le.oo|En 10,00 . | d d

b. MNon-Femous Matals 10.00|En 1 Inciuaea.

€. Chemicsls 10.0a|En 10,040

d. Pulp, Paper and Print 10.0a|En 10.040 .

& sz Procezzing. Baveraze: and Tobecoo 10.00|En 100 0 N eed a n eW re po rtl n g

f (Oher (s specified i tabie 1_A(a) sheet 3 1 En 10.00 format for |n_country data
3. Transport 120.00(T, F 120.00 .

2. Civil Avistion 10.00| T 10.00 9 d t h erin 9

©. Fosd Trznspostation 1o0.00|T 100.00

. Railways 5.00|T 5.00

Q d. Mavigstion i | F 3.00 20
2. Other Transpostation (ar specifled in table 1_4va) sheer 3F 2000T, F 2.00




Structure of format

>

— S1 ~ S3 Summary
— X.T Emissions

— x.2 AD

— x.3 EF and parameters
— x.4 Other information

* X = Sector
— 1=energy, 2=IPPU, 3=

GIRF(GHG Inventory Reporting Format)

< Table 1.1 > Emissions for Energy

<E L.I> oifs] Bo} HjE5F:

[B2d2 FEE2AY), A2, E2Y

Agriculture, 4=LULUCF, 5

=Waste

Greenhouse Gas Inventory and
Research Center

GHG Type || RaERcl F Institution
i =l e B i ol - i el
Lok .00..00 / 0000,.00,.00 ]
/1 Activity Source - —
Category || mexmem dsse | P (19 | s38s | mhes 2us
Kt COseq %
2e2¥ o
o] 5
INEETES o
1A1a1 L adsad Cal
Electricity a B9 9 A A
production S A | )
Az Fuel (specify)
2 @HE{CHP) =
3. G L7
S
s A | &
sz
b 4874 g
H=siizs
c IA9E A= q|
Zlet Ay Al
. IS9E &= Lo |
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GIRF(GHG Inventory Reporting Format)

- Example for Energy Sector

Table 1.1 Emissions Table 1.2 AD @ Table 1.3 EF
Units
s

i Units
wnof e | 1550 | 1391 Units ) s T )
L ELTE | o LT oHeRf | MEEst) oo || - sgyua) sa2 | o | 90
kt ﬁﬂfﬂ ) L& LA Eo L
Total Emissions i | %HE'E'? EE'!f Energy __
| Energy | L | | Energy I I Eiig(ﬁ'i']]
A | Fuel Combustion e A-I Fuel Combustion II e ) EE:CI?&
Pra | Fuel Combustion (€
L 4y 8 e L ojfrag / LTE {N;t;if”
cwigea | o R R L e —— RO,
e L. B7) 44 ¥ ]
i ey B g%
A2y SR a | 1442
N s
2 gq¥(cm) | ¥ L SE AT R AL A
e i 1 ALY A9
ﬁﬂ'i?’“‘?-:id 3 ﬁﬂﬂ' i?-,‘-’ b B2 T Vol Dl
e L= degizs
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GIRS (GHG Inventory Reporting System)

Responsible Ministries

GIR

M

Activity Data

= Purpose: GIR is developing GIRS/GIRT system since 2019

= Users : GIR, Responsible ministries and agencies

)
)
s

goooooano

e Sectoral GHG
Estimation
* Generating GIRF

= Method: 2006 IPCC Guidelines

= Key Functions: MRV, Statistics Tables

Data gathering

from RM
Statistics
Verification

CRF
Input file
for CRF
reporter
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GIRF and GIRS

>

Advantages
— Efficiency of reporting process with many institutions
— More transparency (is expected)
— Less human error from estimation and reporting

— Easier to see emission trends

Limitations
— Still complicated spread sheet

— GIRF should be changed again when UN format is determined

Greenhouse Gas Inventory and
Research Center
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Verification

Verification Statistics

= Verification results on AD, EF, emissions, CRF errors and etc. " Final figures, tables are produced.

are exchanged between GIR and responsible ministries.

o 5453
HEHE oalv|  oE0E FH O[] R[] v mmuw v
REAT s v IR @ N - (@ v
EH %7
TR TRl
Mz Heds | Sop | 7eimE | AEEs 2zUg7E 2u3a B
T e MY AR oY _—
Nl D 2AA ZHES
)
uil] HIE 8l CREIM = 00z JCHy M O ot N
“| Missing data ’
¥ e | HIE 81 gEnE ErlAre s CHa e i g &

NI R TR T R \Calculation Error s

4 oy | oA 143 = AR C0z CHy Nz O o) i oo B2 BD B 15 8% Y 1 9 om0 N AR X3 2% WS MK T W X® N0 mi A A MM 45 X AW

lhaizz oz

| Omission of Re——

G aa | oER 42 ZEnE LRgde Gy CHy He O e it . g 2 i o T T e e e e
eX p I a n a tl O n | EE P U TR N/ 1 1 1 A < I 1 N A (N 7 [ <t
it = W B B6 &N BF 38 EW de B @  ®% B9 2 04 8 43 m@
) e [E A 18 T I



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

The period of first plan: 2015 - 2019
Second Plan is under preparation for 2020 - 2024.

Greenhouse Gas Inventory and
Research Center

26



National GHG Inventory Improvement Plan

 First Plan(2015-2019) includes: (1) Roadmap for 2006 IPCC GLs use,
(2) CS-EF development, (3) IT-system, (4) International Cooperation

Year

Contents
2015 2016 | 2017 2018 2019 | 2020 | 2021 2022 2023

Trial application & | Public

Goals Preparation for AD Advancement Release

Improving the national inventory
for applying 2006 IPCC G/Ls

Modifying MRV G/Ls & CRF

Estimating & Verifying GHG
Emissions

Publishing the official statistics
applying 2006 IPCC G/Ls

Greenhouse Gas Inventory and
Research Center



3. National Inventory
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GHG Emission Trend of Korea

800
- MW Energy M Industrial Processes 5
1 = Agriculture m LULUCF _gERERE .
© 600 4 W Waste . = *
o = =
LS) 500 - B =
2 50 =l * In 2020, total GHG emission
2 « B is 656 Mton CO,eq
@ 300 . = 2
£ , .
o 200 4 « Korea’s total emission
S 100 - decreased by 6.4% from 2019
o | to 2020 as coal-fired
electricity generation
-100 - o
TR R R R LR R EEE R decreased by 14%
DO OO OO OO OO0 0000000000000 00000 . .

use for transportation
» Source: National GHG inventory in 2022 decreased by 4.3% and
coal consumption for
cement industry
O Greenhouse Gas Inventory and decreased by8.6%

Research Center



GHG Emissions by Source and Gas in 2020

(a) Emissions by Sector (b) Emissions by Gas
Agriculture Waste N20 HFCs PFCs  gpg
3.2% 2.5% 2.1% 0.8%

Industrial CH4
Processes 4.1%
7.4%
Energy o2
86.8% 91.4%

C) Greenhouse Gas Inventoryand o Soyrce: National GHG inventory in 2022 30
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National Inventory

@

Greenhouse Gas
Research Center

GHG Intensity(tonCO2eq/ Billion Won)

Total emission(MtonCO2eq)

900

800 -

700

600

500

400

300

200

100

GHG Emission Intensity for 1990-2020

mm Total Emission
—O—GDP Index(1990=100)

Dgufigmn

(&) .
A
g | \_
Iv"
g | 'I
("4.- ‘ .

== Emission per GDP
—d— GHG Index(1990=100)

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

450

400

350

300

250

200

150

100

= 100)

Index (value in 1990
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4. Experience of Korea
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Lessons Learned and/or Best Practices

« Development of national MRV System is important
— Verification process is necessary to ensure inventory quality
— General (overall) Organization is good to find cross-sectoral issues

— 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

— Country-specific EF development helps improve national inventory

Greenhouse Gas Inventory and
Research Center 33



Key Challenges

 Transition to 2006 IPCC GLs

— ROK found it difficult to collect AD for apply 2006 IPCC GLs

— According to National GHG Inventory Improvement Plan, Republic of
Korea is preparing GHG Inventory based on 2006 IPCC GL until 2023

« Cross-sectoral Issues

— Renewable Energy Emissions (Waste and Energy Sectors)

— LULUCF Land Matrix Development (Various Relevant Ministries for

Agriculture, Land, Science, Environment, and Forestry)

Greenhouse Gas Inventory and
Research Center
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Thank you!

Email : hchoi@korea.kr

Greenhouse Gas Inventory and
Research Center



