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ABSTRACT

With the continuous increase in global greenhouse gas emissions and the spread of natural disasters caused by global
warming, the international community’s attention and efforts to respond to the deepening climate change crisis are increasing.
To contribute to the sustainable development of the Paris Agreement and global carbon reduction, major countries have
submitted their NDCs (Nationally Determined Contributions) and are striving to achieve their respective carbon neutrality
targets. Korea is the 13th largest emitter of greenhouse gases in the world, emitting about 727 Mt of greenhouse gases in 2018,
and its renewable energy generation ratio is relatively low compared to OECD countries. In response, Korea recently submitted
the enhanced NDC to the UN to reduce its greenhouse gas emissions by 40% by 2030 compared to 2018. To achieve this
goal, each local government must establish and implement energy policies considering local characteristics and regional energy
systems. Korea is composed of 17 local governments, each of which establishes and implements a Local Energy Master Plan
over a five-year period. This paper aims to compare and analyze the main contents and goals of each local energy plan and
to analyze the achievement rate of reduction of greenhouse gas emission in each region considering the 2030 NDC reduction
target. Carbon neutrality is a national and local challenge, and we expect governments and local communities to continue to

improve and develop their municipalities through effective implementation of energy policy programs.
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Source: Drawn by authors with data provided by the World Bank
Fig. 1. 20 countries with the highest GHG (Greenhouse Gas) emissions in 2018 (Mt CO.eq/yr)
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of total final energy consumption) of OECD countries in 2020

Table 1. Enhanced 2030 NDC of major countries

Base year 2030 NDC
Country
(Peak) Before Enhanced
UsS 2005 26 ~28% (2025) 50 ~52%
UK 1990 55% 68%
Japan 2013 26% 46%
EU 1990 40% 55%
Canada 2005 30% 40 ~ 45%
S.Korea 2018 37% (from BAU) 40%
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Table 2. Sectoral GHG target reductions under enhanced 2030 NDC

' _ Baseline 2030 GHG Reduction Targets (Unut : Mt COeq)
Classification Sector o ,
Emissions ("18) Original NDC ("21.10) Enhanced NDC ("23.03)
Power 269.6 149.9 (44.4%) 145.9 (45.9%)
Industry 260.5 222.6 (14.5%) 230.7 (11.4%)
Building 52.1 35.0 (32.8%) 35.0 (32.8%)
Transportaton 98.1 61.0 (37.8%) 61.0 (37.8%)
Emission Agriculture, livestock
. . 24.7 18.0 (27.1%) 18.0 (27.1%)
farming and fisheries
Waste 17.1 9.1 (46.8%) 9.1 (46.8%)
Hydrogen - 7.6 8.4
Methace emission 5.6 3.9 3.9
LULUCF 413 -26.7 -26.7
Absorption &
CCuUs - -10.3 -11.2
Removal
International reduction - -33.5 -37.5
Total 727.6 436.6 (40.0%) 436.6 (40.0%)

Source: Arranged by author with table provided by the st National Basic Plan for Carbon Neutral and Green Growth
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Fig. 3. Diagram of national energy plan system
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Table 3. Abbreviations of 17 regions in Korea Table 4. Renewable energy production targets of
Classification Regions Abbreviations major cities abroad
Production goal
1 Seoul SEO City, Country " & Ctireria
(Target year)
2 Busan BUS
50%(2030), -
3 Daegu DAG New York, US Electricity
100%(2040)
4 Incheon ICN
Tokyo, Japan 20%(2030) Electricity
5 Gwangju GWJ
Beijing, Chi 14%(2025) Final energy
; eijing, China .
6 Daejeon DAJ Jing o consumption
! Ulsan USN , 45%(2030), Final energy
. Paris, France .
8 Sejong SEJ 100%(2050) consumption
9 Gyeonggi GYG 15%(2030), Renewable energy,
London, UK .
10 Gangwon GWN 100%(2050) Local heating
11 Chungcheongbuk-do NCC . . .
Table 5. GHG reduction targets of major cities
12 Chungcheongnam-do SCC abroad
13 Jeollabuk-do NJL . Reduction goals
City, Country Base year
14 Jeollanam-do SJL (Target year)
15 Gyeongsangbuk-do NGS New York, US 2005 40%(2030), 100%(2050)
16 Gyeongsangnam-do SGS Tokyo, Japan 2000 30%(2030)
17 Jeju JI Berlin, Germany 1990 60%(2030), 85%(2050)
Paris, France 2004 50%(2030), 100%(2050)
= 5lo El4A= 9.3 913 & T35
Al el 11 1Age gasdel ot fle A& 7 London, UK 1990 60%(2025), 100%(2050)
ure 6}1 Ao oA el gHIAS Srsa
A ok HRE FA6H] At REWS AAlSHL gloH 14%0]4} Sl AL 275ty 9t ot Eoloiu}
A St Ok = o 315 o] -
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F9 FI7FE0] £ Y= BA YA AL F8 = =22 7|3 ¥5 9 o] A8k (Berliner Klimaschutz
3= Table 4 5L Table 59k ZTH(Cho, 2022). und Energiewendegesetz) ,(Constitutional Court of the
v e EAlE ERE A e ”7]“4 A State of Berlin, 2016) Z=25to] 19904 tjH] o]Aksker
3l OneNYC 2050 (City of New York, 20198 83te] 4 wizero 20306714 60%, 20509714 F2 85%= 7
40_]Dj—o]— OﬂL—]X] X],_:_7]A__ L_Q_,O H]X‘]OE O]——E— ]L‘] _6_11___: }\E :]ii X‘"/\]o T c}g\q_ J.LE’J—/\ ‘u_]_ag"l_ Oj‘;{_
A AHE Soff AlF2udeh X @ARA S e T aqmio) A9, 203097H4 ARGl AL AAL ¥ &S 2030
%d& #2512 9ich. ESE "Climate Mobilization Act(”] W7k ZF 45%. 15%2 SHSHT 205090 100%7H]
GRS, 2019) 2% B9k 205097H] 755 W BB spste ofun) AFe 2Astw 9t
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J{w

-lO{l
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Table 7. 2030 Expansion targets in Local Energy
Master Plan by regions (* for 2025)

Reduction target from BAU Expansion target from BAU
Region :;11;1;:?2 GHG emission Region Renewable energy Dlstr;::(t;i::ergy
SEO 31.7% 38.9% SEO 10.4% 14.9%
BUS 11.8% - BUS 2.9% 10.8%
DAG 25% 48.5% DAG 16.9% 55.8%
ICN 14.4% 31% ICN 5.6%" 5.2%"
GWJ 10.5% 7.9% GWJ 3.3%" 7.9%"
DAJ 7.8% 7.9% DAJ 3.5%" 3.5%"
USN 6.3%" 30.4% USN 10.3%" 14.5%"
SEJ 15.5% - SEJ 41.3% 26.6%
GYG 16.4% 16.9% GYG 7.6% 22%
GWN 9.3%" 29.9% GWN 24.7%" 45.5%"
NCC 8% 29.4% NCC 6.3%" 26.3%"
scc 11.9% 28.9% scc 28.7% 53.3%
NJL 7.1% 27.8% NJL 88.9% 50.1%
SIL 8.4% 21.5% SIL 41.5% 44.6%
NGS 12.7% - NGS 28.7%" 21.1%
SGS 9.3%" 28.7% SGS 10.9%" 18.8%"
| 19.1% 33% 1 89.9% 44.9%

Source: Summarized by author with the contents of each Local

Energy Master Plan

Source: Summarized by author with the contents of each Local

Energy Master Plan
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Table 8. Share of energy sector GHG emissions by region and sector

Regions Energy industry (%) | - anufacturing & portation (%) Others (%) Unclassified (%)
Construction (%)
SEO 10.09 1.90 38.83 8343 575
BUS 242 10.72 5373 22.70 0.4
DAG 20.86 10.17 45.14 23.70 0.12
ICN 79.93 4.67 1035 451 0.54
GWI 3.85 8.58 60.37 27.05 0.15
DAJ 5.55 1456 49.97 29.35 0.58
USN 40.87 46.05 9.65 339 0.04
SEJ 59.51 9.78 24.06 6.48 0.17
GYG 40.44 8.74 36.69 13.62 0.51
GWN 53.81 28.49 1147 537 0.85
NCC 3.29 48.38 35.98 12.15 021
sce 81.42 1135 5.16 2.06 0.02
NIL 43.49 12,65 29.41 1437 0.08
SIL 47.14 36.14 11.90 474 0.08
NGS 19.89 35.60 31.53 12.84 0.13
SGS 69.15 5.11 18.14 7.00 0.61
o) 20.30 1.02 56.77 20.06 1.85
Source: Analyzed by author with data provided by GIR
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Table 9. Reduction rate of recent GHG emissions from baseline GHG emissions by regions
Regions ’18 GHG emission (Mt COeq) | ’20 GHG emission (Mt CO»eq) Reduction rate (%)
SEO 22.46 21.16 5.8%
BUS 14.56 13.43 7.8%
DAG 9.03 8.11 10.1%
ICN 61.57 56.00 9%
GWJ 5.26 4.97 5.4%
DAJ 6.10 5.12 16%
USN 5.18 48.08 4.2%
SEJ 2.63 2.47 6%
GYG 89.72 86.17 4%
GWN 63.10 4322 31.5%
NCC 25.76 22.09 14.3%
scc 160.86 144.84 10%
NIL 21.69 18.67 13.9%
SIL 90.82 84.85 6.6%
NGS 4320 3235 25.1%
SGS 65.32 42.58 34.8%
1 4.47 3.99 10.7%
Total (Korea) 736.73 638.11 13.4%

Source: Analyzed by author with data provided by GIR
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