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Abstract

Local governments are establishing their own greenhouse gas reduction goal and are playing a
important role to respond to climatic changes. However, there are difficulties in quantitative
analyses such as estimation of future greenhouse gas emission and computation of reduction
potential, which are procedures required to establish mid to long term strategies to realize of low
carbon society by each local governments. Also, reduction measures must reflect characteristics
of each local government, since the reduction power of each local government can differ according
to characteristics of each. In order to establish strategies that reflect characteristics of local
governments, types of greenhouse gas emission from cities were classified largely into residential
city, commercial city, residential commercial city, agriculture and fishery city, convergence city,
and industrial city. As a result of analyzing basic unit of greenhouse gas emission by local
government during 2007 in terms of per population, household and GRDP based on the type
classification, significant results were deduced for each type. To manage the amount of the national
greenhouse gas, reduction measures should be focused on the local governments that emits more

than the average of each type’s GHG emission.
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Table 1. Criteria for classification of local governments according to GHG emissions
Sectors REngﬁgfg:HI?angii;n;ggn%) Classification area | Optimal classification criteria (%) Note
Industrial 49 Industrial area 49 above-average
Household 12 Houschold area 24 more than doubled
Commercial 11 Commercial area 22 more than doubled
Agricultural 5 Agricultural area 15 more than three times
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Table 2. Classification results of local governments according to GHG emissions
Commercial area (COA) Industrial area (IA)

Jongno', Jung's, Yeongdungpo's, Seocho's, Gangnam'c,
songpa'e, Jung®, Dong®, Busanjin®*, Geumjeong®, Jung*,
Jung’, Dong*, tSeo*, Useong®, Bundang®, Deokyang®,
tongyeong'®, Jeju'®, Ilsandong®, Gyeryong'?, Sokcho®,
Hanam®

Saha’, Gangseo’, Seo*, Dalseong®, Dong*, Seo*, Daedeok®, Nam’,
Dong’”, Buk’™, Ulju™, Danwon®, Siheung®, Giheung®, Icheon®,
Hwaseong®, Gangneung®, Donghae®, Samcheok®, Yeongwo'®,
Heungdeok!'®, Jecheon'®, Cheongwon!®!"®, Jincheon'®, Eumseong'®,
Danyang'®, Asan'"®, Seosan'’?, Yeongi'”, Dangjin'"®, Deokjingu'*,
Gunsan'?, Yeosu'* Gwangyang'*, Jangseong'3*, Nam'“, Gimcheon'*,
Gumi'*, Bonghwa'*, Changwon'*, Yangsan'**, Haman'*, Tacbaek®

Household + Commercial area (HCOA)

Convergence area (CVA)

Dongdaemun's, Seongbuk'e, Gangbuk'c, Dobong'e, Nowon'c,
Eunpyeong'e, Seodaemun's, Yangcheon's, Dongjak's,
Gwanak's, Gangdong'e, Suyeong®, Dong*, Nam*, Suseong*,
Dong®, Jung®, Seo®, Sujeong®, Uijeongbu®?, Wonmi®*, Guri8a,
Suji*, Wansan'*, Yongsan'e, Seongdong's, Gwangjinlc,
Mapo'e, Gangseo's, Guro's, Geumcheon's, Dongnae®,
Haeundae®, Yeonje®, Palda®, llsanseo®, Gwacheon®

Yeongdo®, Nam?, Sasang®, Gijang®, Dalseo*, Nam®, Yeonsu’,
Namdong*, Ongjin®®, Gwangsan®, Ojeong®, Pyeongtaek®,
Dongducheon®, Osan®, Cheoingu®,, Paju®:, Gimpo®, Yangju®,
Pocheon®, Yeoju®, Pyeongchang®, Jeongseon®, Inje®, Jeungpyeong!'®,
Cheonan'’?, Geumsan''®, iksan'?, Wanju'?, Mokpo'**, Suncheon'?,
Gyeongju'®, Yeongju'*, Gyeongsan'*, Chilgok'*, Ulleung'*, Masan'%,
Jinju', Jinhae'®?, Sacheon'*?, Gimhae'*?, Geoje'*

Household area (HA)

Agricultural area (AA)

Jungnang's, Buk®, Buk*, Bupyeong®, Gyeyang®, Nam®,
Buk®, Jung’, Jangan®, Gwonseon®, Yeongtong®, Jungwon®,
Manan®, Dongan®, Sosa*, Gwangmyeong®, sangnok®,
Namyangju®, Gunpo®, Uiwang®, Gwangju®, Gapyeong®,
Chuncheon®, Wonju®, Sangdang!'®, Chungju'®, Buk1%

Seo*, Ganghwa®, Anseong®, Yonchon®, Yangpyeong®, Hongcheon®,
Hoengseong”®, Cheorwon®, Hwacheon®, Gosung®, Yangyang®,
Yanggu9b, Boeun10b, Okcheon!®, Yeongdong!®, Goesan'®, Gongju!'(7%,
Nonsan'?, Boryeong'?, Buyeo!®, Cheongyang'®, Hongseongl1b,
Yesanllb, Taean', Jeongeupl2a, Namwonl2a, Gimje'*, Jinan'?,
Muju'®, Jangsu'?, Imsil', Sunchang'*, Gochang'?, Buan12b, Najul3a,
Damyang'®, Gokseong13b, Gurye'**, Goheung'*, Bosung'*, Hwasun'*®,
Jangheung'®, Jangjin'®, Haenam'®, Hampyeong'*, Yeonggwang'®,
Wando13b, Jindo'?®, Sinan'®, Yeongcheon'?, Gunwi'*, Uisung'*,
Cheongsong'*®, Yeongyang'®, Yeongdeok'®, Chongdo'*, Seongju'®,
Uljin'*, Andong14a, Mungyeong'*, Sangju'®, Yecheon'*, Miryang'®,
Uiryeong'*®, Changnyeong'®, Gosung'®, Namhae'®*, Hadong'*,
Sancheong'®, Hamyang'®, Geochang'**, Hapcheon'*, Seogwipo!®

1: Seoul Metropolitan City 5: Gwangju Metropolitan City 9:

Gangwon Province 13: Jeonnam Province a: City

2: Busan Metropolitan City 6: Daejeon Metropolitan City 10: Chungbuk Province 14: Gyeongbuk Province b: County

3: Incheon Metropolitan City 7: Ulsan Metropolitan City 11:

Chungnam Province 15: Gyeongnam Province c: District

4: Daegu Metropolitan City 8: Gyeonggi Province 12: Jeonbuk Province 16:Jeju Special Self-Governing Province

17: Sejong Special Self-Governing City
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Table 3. Sensitivity analysis results of criteria for local governments classification

Number of local government (rate of change)*
Classification Optimal classification | Optimal classification | Optimal classification | Optimal classification
criteria a criteria + 2%b criteria - 2%b criteria + 4%b
Total 248 248 248 248

Household area(HA) 27 26 (96%) 25 (93%) 27 (100%)

Agricultural area(AA) 73 63 (86%) 65 (89%) 55 (75%)

Industrial area(IA) 47 47 (100%) 46 (98%) 36 (77%)

Commercial area(COA) 23 28 (122%) 20 (87%) 28 (122%)

Household+Commercial area(HCOA) 37 22 (59%) 51 (138%) 10 (27%)

Convergence area(CVA) 41 62 (151%) 40 (98%) 92 (224%)

* rate of change : b/ax100
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Figure 1. Total GHG emissions per household(left) and GHG emissions from electricity consumption per household(right) in
residential sector based on the type classification (HA: Household area, HCOA: Household+Commercial area, COA:
Commercial area, AA: Agricultural area, 1A : Industrial area, CVA: Convergence area)
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Figure 2. Factor analysis from household sector based on the type classification(HA: Household area, HCOA: Household
+Commercial area, COA: Commercial area, AA: Agricultural area, |A: Industrial area, CVA: Convergence area)
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Figure 3. Total GHG emissions per unit of GRDP(left) and GHG emissions from electricity consumption per unit of GRDP(right) in
commercial sector based on the type classification(HA: Household area, HCOA: Household+Commercial area, COA:
Commercial area, AA: Agricultural area, 1A: Industrial area, CVA: Convergence area)
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Figure 4. Total GHG emissions per unit of GRDP, and per person in transportation sector and ratio of public transportation based
on the type classification(HA: Household area, HCOA: Household+Commercial area, COA: Commercial area, AA:
Agricultural area, |A: Industrial area, CVA: Convergence area)

5o Ton-CO2/GRDP(10 thousand won) AP HELOl GRDPY 2AI7FA &S ARl e
200 A& Alstale FASH Uebdth2d 4). A
= e T2 HE2 AR HEFol AAIE A7
100 Average
" mof AR i E ] ojuhA] e A W
= = = — & SATIA AZfo] of e oz WEARE,
s o m o ne AR S Rt FRstet S T
Figure 5. Total GHG emissions per unit of GRDP in industrial - - _
sector based onthe type dassfication (HA: Househod 1. 71718& ZiAde] Adef=jefof ot o2 meltt
area, HCOA: Household+Commercial area, COA:
Commercial area, AA: Agricultural area, 1A: Industrial
area, CVA: Convergence area) IV. 7& =
23}, 7] AE 2k 59 Bzl gio] Bey & dFoMe SAtA ST AR E v e R
olof 3} Ao g HAEr} ARA e 2ot AR 7R E A7k
S 29 A 9 GRDPE 247t & HEE54S 99z E45t 3 A4S AA
gtoz BMsl A1t 1Y 59 o] EnE 24 oIt AR A4S g dHede Hs 2
Bohu) e oo AaA (-0.747)7F Q= Aoz A7EA SRS RS A F 24870 A - -
BAEQ W Rl ole] 980 mA|o|A T 5 oY F2oll st 290l 73, A
SAFbA Tho] wjZTo| 7R We Aoz HAY BB 933, 7Hg RE 273, AR BB 473 o] 9)
ot o] EiE A 28] 74 Hoksly] g T T YollE TP Y B sk 2190l
ol Ao wetE|gith, GBI} 4] Foj¢] EA|9) 373, B wiEfEol Ushue 59 Feol 41
Ao A7 YFIE H]L0] Zo] & <lafA] Fog veptt 20079 AR Ftd |
9] Zol 2 Aoz BAHY} FPAAEA Ay A EACMA HiE 2ATES WSS A 7H
TA|, TP EA Q] Ao o] LATEA HjZ o] A GRDPEZ 243 23 2t 8= 5449 2
o Aoz Yehtag o] 7| EH 0B R Eo| Wh EEEen, diF Aee gt 42 79
arekst Agfo|n] wA| EAAF AA A Z2A) 7} 7} Of ARz AR AU AANE " S 7HA AL Sl
7H A U @Ako & wohe| Qi) 4 E R AL 2 Uehth 2 #EEE 73 B4 WiET
Ao waAE Aol g ALt 3 wAA 0 = B ARAE FAH2R AT ] ¢4
getAd A o5 Hastg gy,  AEHL FUHT Hol AAHA SIS 45
olma} 3% So] w2lo] Ad)E oo} 3 Ao L} o] o]Fofd 4= QU5 sh= Ao| F7AAY FF
ehth el S flshA BrtAel] Holoh &5 2471 H



32/ AR &

S MEFHE Qo IE 247tA HESEY 24 201

=% WS Al 2 A SO E & =TI, 2011, 2A7RA S $I9E A
Hafo] 247k v o ZF BEd ofluA] 9 & ey A5+,
AZFE 71 A s ARl A HRlE o STESIGE, 2011, A2t hFalE 7|2 A 2,
gt E Aol wE EAATE Hige R XA R ZA A, 2010, 7HF-E G oA
off B} A4 AoldetS AT 4 e e it
Aoz e o, Y39, o], TH, 2010, 7H
ojiteiEta v ET ol 24, =7+
/\]- /\]- 3teta]#], 1(3):189-203.
A=A 4, 2006, 2006 7H717] B8 2 7HY
& A7E 20129 SR I v LA 2uE AL
I | LAatede] &) o] Fod A Wei, Yi-Ming and Lan-Cui Liu et al, 2007, The
impact of lifestyle on energy use and
%ﬂ%—:ﬂ CO2 emission: An empirical analysis of
China’s residents, Energy Policy, 247-
2T, 2000, LA7FAME A 3 7} )57
S W77 - dioks SHeR, Ouyang, Jinlong and Kazunori, Hokao, 2009,
=HAR I, 2009, Al - AR 247 Energy-saving potential by improving
& WS A B S 8L occupants’ behavior in urban residential
FYSATY, 2010, LA H5E Sl A

Ay

o

rlot

OH. oE
2
4
o
re
+

a8t 2010, AAA| 715 Ao $ 5
2 9J3k AS B

sector in Hangzhou city, China, Energy
and Buildings. 41, 711-720.
Z=AA http://www.kostat.go.kr/

Z|ZHTMEE 13, 04. 29



