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ABSTRACT

Following enactment of Korea’s Framework Act on Carbon Neutrality and Green Growth (2021), all local governments
established plans for carbon neutrality and green growth (master plans), in line with the national goal of net-zero emissions
by 2050. This study evaluates sectoral contributions to local carbon neutrality across 205 basic local governments by
examining on-track and off-track pathways relative to linear emission reduction trajectory from 2018 to 2050. Using binary
logistic regression, the impact of emission changes relative to baseline (2018) in the building, road transport, waste, and
LULUCF (Land Use, Land-Use Change and Forestry) sectors on the likelihood of remaining on track was estimated. The
results reveal a nationwide decline in the proportion of municipalities on-track to the carbon neutrality pathway over time.
Except for the building sector, emission changes relative to 2018 in all other sectors significantly influenced the likelihood
of on-track and off-track pathways, with LULUCF exerting the largest impact, followed by transport and waste. Based on
these findings, this study proposes incorporating a pathway-based performance evaluation mechanism into the government’s
official guidelines. Such an approach would enable both ex-post and ex-ante evaluation of local strategies, supporting more

adaptive and coordinated implementation of carbon neutral policies at the local level.
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Number of Local Governments with Peak Annual Emissions by Year (2010~2022)
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Fig. 1. Number of local governments with peak annual emissions by year (2010 ~2022)
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Fig. 2. Conceptual diagram of on-track and
off-track carbon neutrality pathways
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Table 1. Annual number of local governments on and
off track for the carbon neutrality pathway

The number of local governments
Year On-track status (Aligned) | Off-track status (Deviation)
2019 61 144
2020 70 135
2021 49 156
2022 48 157

Carbon Neutral Pathway Status
2022 On-track, Previously Off-track
2022 Off-track, Previously On-track
Consistently On-track (2019-2022)
Consistently Off-track (2019-2022)
Not Analyzed Region

Fig. 3. Carbon neutral pathway status by
municipalities
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Table 2. Average proportion (%) of on—-track
municipalities and off-track mean deviation
(GgCO2eq)* by metropolitan region and year

Metropolitan
2019 2020 2021 2022
Government**
Seoul 60.0 88.0 24.0 16.0
(25) (12.8) (-33.6) 0.7) (30.3)
Busan 37.5 375 375 31.3
(16) (3.8) 0.2) (50.9) (100.9)
Daegu 333 333 222 222
9) (39.2) (-2.5) (138.7) (101.0)
Incheon 30.0 40.0 30.0 20.0
(10) (-25.6) (55.4) (157.5) (73.1)
Gwangju 0 0 0 0
(5) (43.7) (57.2) 117.7) (231.1)
Dacejeon 20.0 20.0 20.0 20.0
(5) (-48.0) (-41.2) 3.2) (81.7)
Ulsan 40.0 20.0 20.0 20.0
5) (291.8) (571.7) (344.4) (20.5)
Sejong 100.0 0 0 0
(1) (-376.5) (10.3) (244.6) (185.1)
Gyeonggi 323 38.7 29.0 22.6
31) (40.4) (67.1) (125.0) (180.3)
Gangwon 16.7 222 11.1 5.6
9) (118.8) (-69.3) (152.5) (290.1)
Chungbuk 0 9.1 0 0
7) (130.5) (89.0) (210.1) (206.8)
Chungnam 20.0 26.7 20 333
(15) (7.3) (54.1) (71.2) (72.4)
Jeonbuk 28.6 214 28.6 28.6
(13) (16.3) (16.1) (100.5) (39.0)
Jeonnam 9.1 18.2 22.7 31.8
(22) (78.3) (42.5) (66.8) (95.9)
Gyeongbuk 13.6 9.1 9.1 18.2
(15) (0.4) (61.5) (60.1) (54.5)
Gyeongnam 16.7 16.7 222 22.2
(14) (47.3) (63.0) (90.4) (119.7)
Teju 50.0 50.0 50.0 50.0
(98.2) (-0.7) (125.2) (132.8)
*mean deviation from the benchmark: negative = on-track, positive
= off-track

**Numbers in parentheses indicate the number of basic municipalities

under each metropolitan government
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Table 3. Binary logistic regression analysis results

Coef.
Cat. Std.Err. z P>|z|
(dy/dx)
const -0.7074 0.173 -4.090 0.000
e 0.2355 0.163 1.442 0.149
Abuilding
(0.0371) (0.026) (1.438) (0.150)
-1.3792 0.228 -6.062 0.000
Atransport
(-0.2172) (0.033) (-6.538) (0.000)
-0.4233 0.113 -3.734 0.000
Awaste
(-0.0667) (0.017) (-3.851) (0.000)
-0.9599 0.169 -5.668 0.000
ALULUCF
(-0.1512) (0.022) (-6.728) (0.000)
-0.1669 0.196 -0.852 0.394
yr2020(fe)
(-0.0263) (0.031) (-0.854) (0.393)
-0.7740 0.231 -3.349 0.001
yt2021(fe)
(-0.1219) (0.035) (-3.528) (0.000)
-1.2886 0.281 -4.584 0.000
yr2022(fe)
(-0.2029) (0.041) (-5.001) (0.000)

*Numbers in parentheses indicate the resutls of logit marginal

effects analysis
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Fig. 4. Fitted logistic regression curves: Effect of
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Table 4. Descriptive statistics of sectoral GHG
emission changes (relative to 2018)

Variable Mean Std.Dev Min Max
Abuilding -85.9 88.35 -487.19 76.47
Atransport 1.46 59.37 -495.54 566.72

Awaste -9.23 52.81 -533.33 197.12
ALULUCF 10.68 41.43 205.8 277.14
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Fig. 5. A fitted logistic regression curve with LOWESS and binned means for building-sector GHG emission
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Table A1. Base year and 2030 target reduction rates

for carbon neutrality by local government

o

2030 Target

Local Governments Base Year .
Reduction Rate (%)
(Average) 2017.95 55.72
Seoul 2005 34.3
Jongno-gu 2018 37.8
Jung-gu 2018 40
Yongsan-gu 2018 32.2
Seongdong-gu 2018 40
Gwangjin-gu 2018 37.8
Dongdaemun-gu 2018 40
Jungnang-gu 2018 30
Seongbuk-gu 2018 40
Gangbuk-gu 2018 33.2
Dobong-gu 2018 40
Nowon-gu 2018 40
Eunpyeong-gu 2018 40
Seodaemun-gu 2018 35
Mapo-gu 2018 36.1
Yangcheon-gu 2018 40
Gangseo-gu 2018 40
guro-gu 2018 30
Geumcheon-gu 2018 40
Yeongdeungpo-gu 2018 29.5
Dongjak-gu 2018 36
Gwanak-gu 2018 40.1
Seocho-gu 2018 40.07
Gangnam-gu 2018 40
Songpa-gu 2018 38.6
Gangdong-gu 2018 46.4
Busan 2018 45
Jung-gu 2018 17
Seo-gu 2018 44.6
Dong-gu 2018 28.5
Yeongdo-gu 2018 50
Busanjin-gu 2018 31
Dongnae-gu 2018 23.6
Nam-gu 2018 44.9
Buk-gu 2018 42.1
Haeundae-gu 2018 15
Saha-gu 2018 40
Geumjeong-gu 2018 48.3
Gangseo-gu 2018 40
Yeonje-gu 2018 22.6
Suyeong-gu 2018 25.3
Sasang-gu 2018 37
Gijang-gun 2018 37.1
Daegu 2018 45
Jung-gu 2018 40

2030 Target
Local Governments Base Year .
Reduction Rate (%)
Dong-gu 2018 41.1
Seo-gu 2018 40
Nam-gu 2018 40.5
Buk-gu 2018 40
Suseong-gu 2018 26.8
Dalseo-gu 2018 45
Dalseong-gun 2018 40
gunwi-gun 2018 50
Incheon 2018 41.3
Jung-gu 2018 40
Dong-gu 2018 26.1
Yeonsu-gu 2018 30
Namdong-gu 2018 40.1
Bupyeong-gu 2018 41.5
Gyeyang-gu 2018 33.5
Seo-gu 2018 38.7
Michuhol-gu 2018 31.8
Ganghwa-gun 2018 31.2
Ongjin-gun 2018 64.67
Gwangju 2018 45
Dong-gu 2018 37.68
Seo-gu 2018 21
Nam-gu 2018 18
Buk-gu 2018 45
Gwangsan-gu 2018 31.5
Daejoen 2018 40
Dong-gu 2018 40
Jung-gu 2018 40
Seo-gu 2018 37
Yuseong-gu 2018 40
Daedeok-gu 2018 29.4
Ulsan 2018 40
Jung-gu 2018 40
Nma-gu 2018 40
Dong-gu 2018 42.15
Buk-gu 2018 30.4
Ulju-gun 2018 85.4
Sejong 2018 40
Gyeonggi-do 2018 40
Suwon-si 2018 40
Seongnam-si 2018 40
Uijeongbu-si 2018 40
Anyang-si 2018 40
Bucheon-si 2018 31
Gwangmyeong-si 2018 40
Pyeongtaek-si 2018 42.9
Dongducheon-si 2018 62.18
Ansan-si 2018 40
Goyang-si 2018 36
Gwacheon-si 2018 45.1
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2030 Target

2030 Target

Local Governments Base Year . Local Governments Base Year .
Reduction Rate (%) Reduction Rate (%)
Guri-si 2018 36.7 Boryeong-si 2018 149.7
Namyangju-si 2018 38.3 Asan-si 2018 40
Osan-si 2018 25.9 Seosan-si 2018 31.5
Siheung-si 2018 40 Nonsan-si 2018 40.1
Gunpo-si 2018 40 Gyeryong-si 2018 30
Uiwang-si 2018 40 Dangjin-si 2018 68.4
Hanam-si 2018 40 Geumsan-gun 2018 89.1
Yongin-si 2018 40 Buyeo-gun 2018 44.5
Paju-si 2018 40 Seocheon-gun 2018 37
Icheon-si 2018 40 Cheongyang-gun 2018 43
Anseong-si 2018 40 Hongseong-gun 2018 40.4
Gimpo-si 2018 39.4 Yesan-gun 2018 41.8
Hwaseong-si 2018 19.4 Taean-gun 2018 41
Gwangju-si 2018 40 Jeonbuk-do 2018 43
Yangju-si 2018 40 Jeonju-si 2018 30
Pocheon-si 2018 46.3 Gunsan-si 2018 40.5
Yeoju-si 2018 40 Iksan-si 2018 43
Yeoncheon-gun 2018 50 Jeongeup-si 2018 41
Gapyeong-gun 2018 60 Namwon-si 2018 51
Yangpyeong-gun 2018 29.2 Gimje-si 2018 40.5
Gangwon-do 2018 97 Wanju-gun 2018 43
Chuncheon-si 2018 36 Jinan-gun 2018 80.17
Wonju-si 2018 41.4 Muju-gun 2018 160.1
Gangneung-si 2018 52 Jangsu-gun 2018 48.4
Donghae-si 2018 37.8 Imsil-gun 2018 60
Taebaek-si 2018 104 Sunchang-gun 2018 43
Sokcho-si 2018 29 Gochang-gun 2018 43
Samcheok-si 2018 133 Buan-gun 2018 43
Hongcheon-gun 2018 204 Jeollanam-do 2018 40
Hoengseon-gun 2018 94.3 Mokpo-si 2018 40
Yeongwol-gun 2018 298 Yeosu-si 2018 40
Pyeongchang-gun 2018 219 Suncheon-si 2018 40
Jeongseon-gun 2018 221.8 Naju-si 2018 34.5
Cheorwon-gun 2018 87 Gwangyang-si 2018 40.6
Hwacheon-gun 2018 310.8 Damyang-gun 2018 29.1
Yanggu-gun 2018 301 Gokseong-gun 2018 101.7
Inje-gun 2018 379 Gurye-gun 2018 60
Gosung-gun 2018 155.1 Goheung-gun 2018 40
YangYang-gun 2018 149.3 Boseong-gun 2018 64
Chungcheongbuk-do 2018 40.07 Hwasun-gun 2018 48.2
Chungju-si 2018 43.9 Jangheung-gun 2018 64.4
Jecheon-si 2018 41 Gangjin-gun 2018 49.1
Cheongju-si 2018 39.8 Haenam-gun 2018 40
Boeen-gun 2018 80 Yeongam-gun 2018 45.1
Okcheon-gun 2018 50 Muan-gun 2018 41.9
Yeongdong-gun 2018 100 Hampyeong-gun 2018 39.7
Jincheon-gun 2018 40 Yeonggwang-gun 2018 40
Goesan-gun 2018 100 Jangseong-gun 2018 41
Eumseong-gun 2018 40 Wando-gun 2018 48.1
Danyang-gun 2018 100 Jindo-gun 2018 57.63
Jeungpyeong-gun 2018 28.6 Sinan-gun 2018 55
Chungcheongnam-do 2018 43 Gyeongsangbuk-do 2018 43.2
Cheonan-si 2018 40 Pohang-si 2018 41
Gongju-si 2018 28.9 Gyeongju-si 2018 32.5
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2030 Target

Local Governments Base Year .
Reduction Rate (%)
Gimcheon-si 2018 43.4
Andong-si 2018 50.4
Gumi-si 2018 40
Yeongju-si 2018 62
Yeongcheon-si 2018 47.7
Sangju-si 2018 48.8
Mungyeong-si 2018 60.9
Gyeongsan-si 2018 20
Uiseong-gun 2018 100
Cheongsong-gun 2018 100
Yeongyang-gun 2018 408
Yeongdeok-gun 2018 159.3
Cheongdo-gun 2018 43.2
Goryeong-gun 2018 42
Seongju-gun 2018 72.7
Chilgok-gun 2018 39.7
Yecheon-gun 2018 26.1
Bonghwa-gun 2018 43.2
Uljin-gun 2018 100
Ulleung-gun 2018 45.5
Gyeongsangnam-do 2018 40.4
Jinju-si 2018 40.4
Tongyeong-si 2018 43.5
Sacheon-si 2018 40
Gimhae-si 2018 39.8
Miryang-si 2018 73.5
Geoje-si 2018 36.1
Yangsan-si 2018 34.1
Changwon-si 2018 40
Uiryeong-gun 2018 51.6
Haman-gun 2018 40
Changyeong-gun 2018 40
Goseong-gun 2018 48.36
Nambhae-gun 2018 66.7
Hadong-gun 2018 65.2
Sancheong-gun 2018 87.3
Hamyang-gun 2018 100
Geochang-gun 2018 74.2
Hapcehon-gun 2018 63.8
Jeju 2018 53

Source: Metropolitan Local Goverments of Korea (2024), Basic
Local Governments of Korea (2025)
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