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1. Introduction



§ Legal basis: Article 36 of Carbon Neutrality and Green Growth Act

• ‘Low Carbon Green Growth 
Act’ enacted
• National MRV system 

reorganized in 2010
• First MRV GL released in 

2010
• 2020 National Reduction 

Target set (30% from BAU) 
in 2010

• Third NC submitted in 
2011

• First National GHG 
Inventory released by GIR 
in 2012

• ‘Emission Trading Scheme 
Act’ enacted in 2012

• First BUR submitted in 
2014

• Roadmap for 2020 
established in 2014

• First National Inventory 
Management Plan 
established in 2015

• ETS launched in Jan. 2015
• INDC for 2030 submitted  

(37% from BAU) in 2015
• Roadmap for 2030 

established in 2016
• Second BUR submitted in 

2017
• Third BUR and Forth NC 

submitted in 2019

• Forth BUR submitted in 
2021

• Enhanced NDC for 2030 
Roadmap (40% reduction 
from 2018 level by 2030) 
submitted in 2021

• ‘Carbon Neutrality and 
Green Growth Act’ 
enacted in 

2009~2010

2011~2014

2015~2019

2020~2022
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• 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
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Carbon Neutrality and Green Growth ActINTRODUCTION



• Article 36 of Act
① The Government shall establish and operate a National Management 
System for developing, analyzing, verifying, preparing and managing GHG 
Information.

• Article 39 of Enforcement Decree
① 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
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Carbon Neutrality and Green Growth Act and DecreeINTRODUCTION
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2. GHG MRV System
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• Main Contents (18 Articles)
– Principles
– National GHG Inventory 

management Plan
– Role of National GHG Inventory 

management Committee
– MRV Process
– CS-EF Development
– IT-system
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National GHG Inventory Management Rule BookMRV System
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Institutional ArrangementMRV System

GIR
(Ministry of Environment)

§ 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

§ 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 ProcedureMRV System

Responsible
Ministries

GIR

Step 1 Step 2 Step 3 Step 4

Measure
&

Report
Verification Approval Publication

Relevant
Ministries (RM)

Management 
Committee

GIR

•
•
•

•
•

• •



§ 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
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Preparation Process for NIMRV System
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Timelines for NI MRV ProcessMRV System

JAN JUN AUG SEP NOV DECMAR OCT

Public 
Release 
by GIR

Approval by
Management 
Committee

Correction by RM
Sectoral

Estimation by RM

MRV 
Guidelines 
Distribution 

by GIR

MEASUREMENT REPORTING

VERIFICATION

Verification by GIR
Review by 

working group
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MRV System



– Relevant Ministries 
and agencies for 
specific subsector

– For example, the 
Ministry of Transport 
is RM for the road 
transport(1A3b). 
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Role and ResponsibilityMRV GL

2021  NI MRV GL



• Methodologies for Estimation
– 1996 IPCC was used as default 

methodologies.
– GPG 2000 was applied for (1) civil 

aviation; (2) solid waste disposal; (3) 
incineration; and (4) waste water 
treatment subsectors

– GPG LULUCF was applied for 
LULUCF sector.

– 2006 IPCC GL was applied for (1) 
fugitive emissions in energy sector; 
(2) semiconductor and electrical 
equipment; (3) rice cultivation and 
soil management; and (4) waste 
other subsectors
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Methodologies by Sector

Energy Sector

MRV GL



• GWP
– IPCC Second Assessment Report GWP 

was used for CO2, CH4, N2O, HFCs, 
PFCs, and SF6

• Emission Factors
• Country-specific EFs for (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

• IPCC default EFs for other categories
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Parameters such as EF, Heat value, GWP

CS-EFCS-EF
Fuels Fuels

MRV 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

• Check list of QA
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Reporting and Verification GLMRV GL
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CRF as in-country reporting format
Fake Example of reporting error

EN reported total emissions 
for responsible categories.

However, it is not national 
total for energy sector since 
emissions of transport is not 
included.

Need a new reporting 
format for in-country data 
gathering

Reporting



• Structure of format
– S1 ~ S3 Summary
– x.1 Emissions
– x.2 AD
– x.3 EF and parameters
– x.4 Other information

• x = Sector
– 1=energy, 2=IPPU, 3= 

Agriculture, 4=LULUCF, 5 
=Waste

21

GIRF(GHG Inventory Reporting Format)
< Table 1.1 > Emissions for Energy 

GHG TypeGHG Type InstitutionInstitution

Fuel (specify)Fuel (specify)

1A1a1
Electricity 
production

1A1a1
Electricity 
production

CategoryCategory
Activity SourceActivity Source

Reporting



• Example for Energy Sector
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GIRF(GHG Inventory Reporting Format)

Table 1.1 Emissions Table 1.2 AD Table 1.3 EF

Fuel Combustion Fuel Combustion

Fuel Combustion

Energy

Total Emissions

Energy

Energy

UnitsUnits
UnitsUnits

UnitsUnits

Reporting



23

§

§

§

§

Responsible Ministries GIR

Activity DataActivity Data • Sectoral GHG 
Estimation

• Generating GIRF

• Sectoral GHG 
Estimation

• Generating GIRF

GIRT
(PC)
GIRT
(PC)

GIRS
(Web)
GIRS
(Web)

importimport

GIRF

Export

• CRF 
• Input file 

for CRF 
reporter

• Data gathering 
from RM

• Statistics
• Verification

• Data gathering 
from RM

• Statistics
• Verification

IT-system



• 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
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GIRF and GIRSIT-system
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§ §

Calculation Error

Missing data

Omission of 
explanation

Verification



• 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.

National GHG Inventory Management Plan
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MRV System



• First Plan(2015-2019) includes: (1) Roadmap for 2006 IPCC GLs use, 
(2) CS-EF development, (3) IT-system, (4) International Cooperation
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National GHG Inventory Improvement PlanMRV System

Contents Year
2015 2016 2017 2018 2019 2020 2021 2022 2023

Goals Preparation for AD
Trial application &

Advancement
Public 
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



28

3. National Inventory
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GHG Emission Trend of KoreaNational Inventory

• In 2020, total GHG emission 
is 656 Mton CO2eq

• Korea’s total emission 
decreased by 6.4% from 2019 
to 2020 as coal-fired 
electricity generation 
decreased by 14% 
• During same period, fuel 

use for transportation 
decreased by 4.3% and 
coal consumption for 
cement industry 
decreased by8.6%

• Source: National GHG inventory in 2022
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GHG Emissions by Source and Gas in 2020National Inventory

(a) Emissions by Sector (b) Emissions by Gas

• Source: National GHG inventory in 2022
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GHG Emission Intensity for 1990-2020National Inventory
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4. Experience of Korea



• 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
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Lessons Learned and/or Best Practices Experience



• 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)
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Key ChallengesExperience
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