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Abstract

The objectives of this study are to establish a local government greenhouse gas(GHG) inventory, which is used
as a major source for understanding the current status and making reduction goal of GHG emission and to derive
the reduction strategy of GHG emission based on local government characteristics. As of 2022, the total GHG
emissions from the Dongdaemun—gu local government inventory amounted to 1,293.6 thousand tons of COseq.
Among the direct emissions in the inventory, the road transport sector accounted for the largest share at 47.2%(298.9
thousand tons of COjeq), followed by the residential sector at 41.2%, the commercial sector at 11.5%, and the
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public sector at 0.1%. For indirect emissions in the inventory, the commercial sector had the highest share at 42.1%
(277.9 thousand tons of COqeq), followed by the residential sector at 36.4%, the public sector at 13.9%, and
the waste sector at 7.6%. Additionally, a reduction strategy was derived to achieve the local government’s 2030
emission reduction target. By applying the national sectoral reduction rates equally to the local government sectors,
an efficient reduction strategy was proposed. This study is expected to be used as a basis for applying techniques
such as low impact development(LID) and nature—based solutions(NbS) to the carbon absorption and removal

sectors that are challengingly

introduced at the national level.

Key words : GHG inventory, GHG reduction strategy, Local government, Mater plan for carbon neutrality and

green growth
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Table 1. Historical change of national climate change plan and its major contents

Plan Period Major contents
Comprehensive response | 1999 . Pro_pos.e 24} Greenhouse Gas Reduction Measures
" + Objectives:
measures to the climate ~ .
. - Development of greenhouse gas reduction technology
change convention 2007 . . . . .
- Establishment of the basis for the implementation of the Convention (law, system, etc.)
+ Vision:
— Participating in efforts to response to global climate change and realizing a low—carbon society
Comprehensive basic 2008 through green growth
plan for ~ + Objectives:
climate change response | 2012 — Fostering the Climate Change Industry as a New Growth Engine
- Improving the quality of life and improving the environment of the people
— Leading the international community's efforts to response to climate change
+ Vision:
— Implementation of a low—carbon society through efficient response to climate change
. . 2017 | - Direction of progress:
Basic plan for coping o . .
N ~ — Utilizing economic greenhouse gas reduction measures
with climate change(1st) y : : .
2036 — Supporting economic growth by fostering new businesses
= Building a climate—safe society
— Establishment of the basis for social practice
+ Early establishment of a second plan to reflect the 2030 national greenhouse gas reduction roadmap (2018)
+ Vision:
Basic plan for coping | 2019 — Implementation of sustainable low—carbon and green growth
with climate ~ + Key Strategies:
change(2nd) 2040 - Transition to a low—carbon society
— Establishment of climate change adapttation system
— Strengthen the foundation for response to climate change
+ Vision:
- Aiming to be carbon neutral by 2050, transition to a carbon—neutral society and promote harmonious
National framework 2023 development of the environment and economy
plan for carbon N * 4 strategies:
neutrality and green 2042 - Responsible carbon neutrality to reduce greenhouse gases in concrete and efficient ways

growth

- Innovative carbon neutrality and green growth led by the private sector
— Carbon neutrality through empathy and cooperation of all members of society
- Adapting the climate crisis and active carbon neutrality leading the international community
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Table 2. Global warming index by greenhouse gas type
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Environment and Korea Environment Corporation(2019)
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Fig. 1. Basic formula for the Calculation of greenhouse gas emissions of local governments (Korea Envi

Table 3. Greenhouse gas inventory classification system of local governments

ronment Corporation, 2017)

Scope Category Remarks
Energy industry Excluding category not managed by local governments
Manufacturing and construction Excluding category not managed by local governments
Air transportation Excluding category not managed by local governments
Road transportation -
Transportation Rail transportation Excluding category not managed by local governments
Fuel Shipping Excluding category not managed by local governments
Energy |combustion Others Excluding category not managed by local governments
Commercial -
Diect bl -
emission Others —
(Scopel) Residential
Agricultural and fisheries |Excluding category not managed by local governments
Uncategorized Excluding category not managed by local governments
Fugitive emission Excluding category not managed by local governments
Industrial process Excluding category not managed by local governments
Livestock
AFOLU Land use Excluding category not managed by local governments
Soil managing -
Waste Excluding category not managed by local governments
Commercial
Public -
Residential -
Electricity Service industry -
Agricultural and fisheries Excluding category not managed by local governments
Inc.lir?ct Mining Excluding category not managed by local governments
?égi;leog)l Manufacturing Excluding category not managed by local governments
Industrial complex Excluding category not managed by local governments
Heat Resic?ential
Business -
Public -
Waste -
FEARS T, W71E a7 5 2AVE HiER A 3-2. || 2A7IA QHIER| H2Y 2=
2ok ALAQ ArE Wittt wiEAsE SR T
HlEE]s sk ofolw, sheneld terg HEA47H 1) XN a7k SMER] ERu
AMEEAL, HlEE Aol A8 He EsAtRet WiEAT =7} 27k~ WiEF ME 2= 2006 IPCC GuidelinesollA]
Tl meh HiE AP Y] A aE(Tens 24T & AASHE ERAAE T2 AR ol= HiEdE TeHgt
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Category

Contents

Energy

Energy industry, Manufacturing, Transportation, Residential, Commercial, Public,
Agricultural and fisheries, Fugitive emission etc

Direct emission Industrial process

Mining industry, Chemical industry, Metal Industry etc

AFOLU

Livestock, Land use, Soil managing etc

Waste

Landfill, Biological treatment, Incineration, Sewage etc

Table 5. Scope of indirect emission sources of greenhouse gases

Category Contents
Electricity Residential, Public, Commercial etc
Indirect emission Heat Industrial complex., District heating etc
Waste Landfill, Biological treatment, Incineration, Sewage etc
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Table 6. Details of Greenhouse Gas Emissions in Dongdaemun—gu: Residential Sector(2005~2022)

[Unit: Thousand tons CO. eq]

Caregory 2005 2006 2007 2008 2019 2020 2021 2022
Scope Fuel
Gasoline 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Kerosene 10.1 6.4 45 41 0.4 0.7 0.5 0.5
Heating oil 1.0 0.3 0.1 0.0 0.0 0.0 0.0 0.0
Diesel 3.1 7.1 7.1 46 10.5 9.9 10.2 9.6
B-A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B-B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Direct B-C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
emission Aviation fuel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(Fuel Bv—pr
comdustion) | fucl(he r‘;‘igﬁ; 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
By-
product fuel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(Heavy fuel)
Propane 1.6 15 59 2.6 53 53 5.7 6.0
Butane 0.0 0.1 0.5 0.1 0.1 0.1 0.1 0.1
LNG 2845 273.0 | 2662 | 259.1 2355 236.3 2428 | 2445
Indirect Electricity 1943 199.8 203.3 206.7 229.9 236.2 238.0 240.4
emission
Total 4946 | 488.1 4877 | 4771 4817 | 4885 | 4973 | 501.0

Talbe 7. Details of Greenhouse Gas Emissions in Dongdaemun—gu: Commercial Sector(2005~2022)

[Unit: Thousand tons CO. eq]

Category 2005 2006 2007 2008 2019 2020 2021 2022
Scope Fuel
Gasoline 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Kerosene 17.3 18.1 12.4 8.1 3.5 34 3.5 3.2
Heating oil 13 0.4 0.5 0.2 0.0 0.0 0.0 0.0
Diesel 72 9.8 8.6 0.8 0.0 0.1 0.0 0.0
B-A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B-B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. B-C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Direct —
- Aviation fuel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
€mission
(Fuel By-
comdustion) | product fuel 0.2 0.2 0.2 0.0 0.0 0.0 0.0 0.0
(kerosene)
By-
product fuel 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
(Heavy fuel)
Propane 452 319 23.1 16.0 6.0 6.0 6.0 6.0
Butane 6.3 40 2.3 1.4 1.1 1.0 0.9 0.9
LNG 100.0 99.1 96.8 101.0 74.8 64.5 66.4 63.4
Indirect Electricity 3086 | 3175 3267 | 331.0 304.1 2873 | 2853 277.9
€mission
Total 486.0 | 481.1 4706 | 4586 389.5 362.4 361.8 350.9
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Table 8. Details of Greenhouse Gas Emissions

MRS SR A S47ks gD )
T1%E AAG L Gon, WEFe 2015874 Fad

LPG(EH) Abgo] o)g wiEo] 71 2 w52 A5k

T gon thgom #e, 9]ukg 402 Lrek(Table 9)).
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in Dongdaemun—gu: Public Sector(2005~2022)

[Unit: Thousand tons CO: eq]

Category 2005 | 2006 | 2007 | 2008 2019 | 2020 | 2021 | 2022
Scope Fuel
Gasoline 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Kerosene 0.3 0.4 0.2 0.5 0.0 0.0 0.0 0.0
Heating oil 0.5 0.8 0.6 05 0.0 0.0 0.0 0.0
Diesel 0.1 0.5 0.1 0.2 0.0 0.0 0.0 0.0
B-A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. B-B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
trect B-C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
emission —
(Fuel Aviation fuel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
comdustion) By~product 0.1 0.2 0.1 0.1 0.3 0.2 0.3 0.3
fuel(kerosene) ’ ’ ’ ’ ’ ’ ’ ’
By—product
fucl(Heavy fuc) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Propane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Butane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LNG 0.8 0.5 0.4 0.4 0.2 0.2 0.2 0.2
Indirect Electricity 76.3 85.0 85.6 91.0 95.1 86.8 91.7 91.6
€mission
Total 782 87.4 871 92.6 95.7 873 92.2 92.2

Table 9. Details of Greenhouse Gas Emissions

in Dongdaemun—gu: Road transport Sector(2005~2022)
[Unit: Thousand tons CO. eq]

Category 2005 | 2006 | 2007 | 2008 2019 | 2020 | 2021 | 2022
Scope Fuel
Gasoline
| (withour EGU) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Direct Gasoline 78.1 75.8 92.7 105.7 111.0 | 97.0 98.9 95.9
6“(1;““1’“ Diesel 146.5 137.0 144.1 139.8 121.1 100.8 103.1 97.3
el LPG(propane) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
comdustion)

LPG(butane) 2048 | 169.1 | 1842 | 216.7 139.4 | 1214 | 1151 | 1058

CNG 0.0 0.1 4.0 0.1 0.0 0.0 0.0 0.0
Total 4294 | 3820 | 4250 | 4623 3715 | 3192 | 317.1 | 2989

Table 10. Details of Greenhouse Gas Emissions in Dongdaemun—gu: AFOLU Sector(2005~2022)

[Unit: Thousand tons CO. eq]

Category 2005 2006

2007 2008 2019 2020 2021 2022

Total 0.1 0.1

0.1 0.1 0.1 0.1 0.1 0.1
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Table 11. Details of Greenhouse Gas Emissions in Dongdaemun—gu: Waste Sector(2005~2022)
[Unit: Thousand tons CO. eq]

Category 2005 2006 2007 2008 2019 2020 2021 2022
Scope type
Landfill of solid waste | 38.8 116.1 37.0 31.6 44 46 40 3.2
Biological treatment 4.0 4.1 4.1 3.0 33 3.2 3.1 2.9
Indirecy | Meineration and open |5 53 1.7 49 419 35.5 37.4 37.0
- burnig
emission
Manure 72 72 71 7.0 6.5 6.5 6.4 6.4
Wastewater 2.1 2.1 2.1 2.0 0.9 1.0 0.9 0.8
Sewage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 576 134.8 519 485 57.0 50.8 518 50.4

Table 12. Details of Greenhouse Gas Emissions in Dongdaemun—gu(2005~2022)
[Unit: Thousand tons CO: eq]

Category 2005 2006 2007 2008 2019 2020 2021 2022
Direct 300.3 288.3 284.4 270.5 251.8 252.3 259.3 260.6
Residential | Indirect 194.3 199.8 203.3 206.7 229.9 236.2 238.0 240.4
Sub-total 495 488 488 477 482 488 497 501.0
Direct 177.5 163.5 143.8 127.7 85.5 75.0 76.5 73.0
Energy Commercial | Indirect 309 318 327 331 304 287 285 277.9
Sub-total 486 481 471 459 390 362 362 350.9
Direct 1.9 2.4 1.4 1.7 0.6 0.5 0.5 0.5
Public Indirect 76.3 85.0 85.6 91.0 95.1 86.8 91.7 91.6
Sub-total 78 87 87 93 96 87 92 92.2
Transport Direct 429.4 382.0 425.0 462.3 371.5 319.2 317.1 298.9
AFOLU Direct 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Landfill Indirect 38.8 116.1 37.0 31.6 4.4 4.6 4.0 3.2
Biological | Indirect 4.0 4.1 4.1 3.0 33 3.2 3.1 2.9
Incineration | Indirect 5.4 5.3 1.7 4.9 41.9 355 37.4 37.0
Waste ) fanure | Indiect | 72 7.2 7.1 7.0 6.5 6.5 6.4 6.4
Wastewoter | Indirect 2.1 2.1 2.1 2.0 1.0 1.0 0.9 0.8
Sub-total | Indirect 57.6 134.8 51.9 48.5 57.0 50.8 51.8 50.4
Direct emission 909.3 836.4 854.8 862.2 709.5 647.1 653.6 633.2
Total Indirect emission 636.7 737.1 667.6 677.1 686.1 661.2 666.7 660.4
Total 1,546.0 | 1,573.5 1,522.3 | 1,539.3 1,395.6 | 1,308.3 | 1,320.3 1,293.6

Table 13. Results of the analysis of the 2030 Nationally Determined Contribution(NDC)

[Unit: Million tons CO: eq]

- Emissions of Emission target | Reduction target | Reduction rate [Reduction rate by
2018 on 2030 on 2030 on 2030(%) sector(%)
Total 727.6 436.6 291.0 40.0 100.0
Transition 269.6 149.9 119.7 44.4 41.1
Industrial 260.5 222.6 37.9 14.5 13.0
Building 52.1 35.0 17.1 32.8 5.9
Transportation 98.1 61.0 37.1 37.8 12.7
Emission | - Agricultural and 24.7 18.0 6.7 27.1 2.3
fisheries
Waste 17.1 9.1 8.0 46.8 2.7
Hydrogen - 7.6 -7.6 (New) -2.6
Others 5.6 39 1.7 30.4 0.6
Sink - -26.7 26.7 (New) 9.2
Sink or CCUS - -10.3 10.3 (New) 3.5
removal International - -33.5 33.5 (New) 115
reduction
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Table 14. Greenhouse Gas Emissions Reduction Target and Reduction Rate in 2030 Compared to 2018 in Dongdaemun—gu

[Unit: Thousand tons CO. eq]

Category Scope Emissions of 2018 Reduction target on 2030 | Reduction rate on 2030(%)
Total 1449.1 559.0 38.6
Direct 273.1 89.6 32.8
Residential Indirect 236.6 98.4 41.6
Sub-total 509.7 188.0 36.9
Direct 93.1 30.5 32.8
Commercial Indirect 314.0 130.6 41.6
Sub-total 407.1 161.1 39.6
Direct 0.6 0.2 32.8
Publc Indirect 96.7 40.2 41.6
Sub-total 97.3 40.4 41.5
Road transportation Direct 378.9 143.2 37.8
AFOLU Direct 0.1 0.0 27.1
Waste Indirect 56.0 26.2 46.8
Sink Direct
CCUS, International . - (new)
reduction Direct
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