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Abstract : In this study, the urban CO, emission based on energy consumption (Coal, Petroleum, Electricity, and City Gas) in 16
provincial and metropolitan city governments in South Korea was evaluated. For calculation of the urban CO, emission, direct and
indirect emissions were considered. Direct emissions refer to generation of greenhouse gas (GHG) on-site from the energy consumption.
Indirect emissions refer to the use of resources or goods that discharge GHG emissions during energy production. The total GHG
emission was 497,083 thousand ton COseq. in 2007. In the indirect GHG emission, about 240,388 thousand ton CO»eq. was occurred,
as 48% of total GHG emission. About 256,694 thousand ton COseq. (52% of total GHG emissions) was produced in the direct GHG
emission. This amount shows 13% difference with 439,698 thousand ton CO,eq. which is total national GHG emission data using
current calculation method. Local metropolitan governments have to try to get accuracy and reliability for quantifying their GHG
emission. Therefore, it is necessary to develop and use Korean emission factors than using the IPCC (Intergovernmental Panel on
Climate Change) emission factors. The method considering indirect and direct GHG emission, which is suggested in this study, should
be considered and compared with previous studies.
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Fig. 1. Overview of scopes and emissions across a value chain,

Table 1. Definition of scopes for GHG emissions'

HFCs PFCs

Source: WRI/WBCSD (2008)

Scope Content
Direct GHG emissions occur from sources that are owned or controlled by the company, for example, emissions from
Scope 1 combustion in owned or controlled boilers, furnaces, vehicles, etc,; emissions from chemical production in owned or
controlled process equipment,
Scope 2 accounts for GHG emissions from the generation of purchased electricity consumed by the company.
Scope 2 Purchased electricity is defined as electricity that is purchased or otherwise brought into the organizational boundary of
the company. Scope 2 emissions physically occur at the facility where electricity is generated,
Scope 3 emissions are a consequence of the activities of the
Scope 3

company, but occur from sources not owned or controlled by the company.
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Table 2, GHG emission factor calculation in 1 kg coal production

phase

Output Emission  Unit Value (A) GWP (B) (A)x (B)
Cabondioxide | " 4 95r 01 100E+00 1 95E-01

(COy)
CFC-11 kg 291E-14 4 75E+083 1.38E-10
CFC-114 kg 2 98E-14 1.00E+04 2 98E-10
CFC-12 kg 6.26E-15 1.09E+04 6.83E-11
CFC-13 kg 3.93E-15 1.44E+04 5 66E-11
Halon-1301 kg 3.19E-12 7 14E+03 2 28E-08
HCFC-22 kg 6.85E-15 1.81E+03 1.24E-11
Methane kg 1.35E-02 2 50E+01 3.39E-01
Nitous oxide o 61oE-07  298E+02  182E-04

(N20)
Perfluoroethane kg 4 71E-10 1.22E+04  574E-06
Perfluoromethane kg 424E-09  739E+03  3.13E-05
Total kg CO2 eq. 5 34E-01
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Table 3. The IPCC carbon emission factors of each energy pro-
duct for direct emissions

Table 4. kg CO, equivalent value per 1 kg of each energy pro-

duct for indirect emissions calculation

Product Burning rate  Value Unit Source Product Value Unit Source
Coal (Anthracite) 0.980 1100 CTON/TOE Co;lt(AchraC|te, 05337 kg COseqkg Korean LOI database
Coal (Bituminous) 0.980 1059 CTON/TOE ituminous)
Gasoline 0783 CTON/TOE Gasoline 0.0832 kg CO.eqg/kg Korean LCI database
Kerosene 0812 CTON/TOE Ker?sene 04816 kg CO. eg/kg Ecoinvent (IPCC 2007)
Diesel 0837 CTON/TOE Diesel 0.0682 kg CO. eg/kg Korlean LCl database
Bunker A 0875 G TON/TOE Bunker A 0.4277 kg CO. eq/kg Eco!nvent (IPCC 2007)
Bunker B 0875 G TON/TOE Bunker B 04277 kg CO.eq/kg Ecoinvent (IPCC 2007)
Bunker C 04277 kg CO2eq/kg Ecoinvent (IPCC 2007)
Bunker C 0875 C TON/TOE
i Jet Ol 04816 kg CO. eg/kg Ecoinvent (IPCC 2007)
Jet Qll 0,808 CTON/TOE
LPG 05303 kgCO.eqg/kg Korean LCl database
LPG 0713  CTON/TOE IPCC )
0.990 2007)'° Propane 0.6049 kg CO2eq/kg Ecoinvent (IPCC 2007)
Propane 0713 CTON/TOE (2007) ,
Butane 0.6049 kg CO2eq/kg Ecoinvent (IPCC 2007)
Butane 0.713  CTON/TOE Naphtha 03468 kgCOseq/kg Ecoinvent (IPCC 2007)
Naphtha 0829 CTON/TOE Sovent 23868 kgCOzeq/kg Ecoinvent (PCC 2007)
Solvent 0.829 CTON/TOE Asphalt
Asphalt (Bitumen) 0829 C TON/TOE (Bitumen) 05943 kg CO2 eq/kg Ecoinvent (IPCC 2007)
Lubricane 0829 CTON/TOE Lubricane 05213 kg CO,eq/kg Ecoinvent (IPCC 2007)
Other Petroleum Other Petroleum
0.829 CTON/TOE i
product . /T product 05213 kg CO2eqg/kg Ecoinvent (IPCC 2007)
Electricity N/A 0,000 CTON/TOE Electricity 0.4965 kg CO, eq/kWh Korean LCI database
Natural Gas 0,995 0,637  CTON/TOE Natural Gas 05803 kg CO.eq/kg Korean LCI database
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Table 5, Coal consumption by source, provincial and metropolitan governments

(Unit: 1000 ton)

Coal (Anthracite)

Coal (Bituminous)

Sector Generation Industry Residential/Commercial Public & Others Coking Steam
Seoul 0 0 298 0 0 0
Busan 0 8 52 0 0 85
Daegu 0 0 148 0 0 388
Incheon 0 0 0 0 0 4,392(4,319)
Gwangju 0 0 69 0 0 0
Daejeon 0 0 94 0 0 0
Ulsan 0 687 0 0 0 745
Gyeongi 0 1 158 0 0 487
Gangwon (1,526) 553 261 0 0 3,154
Chungbuk 0 175 287 0 0 1,813
Chungnam (630) 0 119 0 0 30,106(30,106)
Jeonbuk 0 0 72 0 0 0
Jeonnam 0 2,606 51 0 11,650 1,959(1,714)
Gyeongbuk 0 1,389 420 0 9,869 433
Gyeongnam 0 32 62 0 0 19,348(19,348)
Jeju 0 0 0 0 0 0
Total (2,156) 5,451 2,091 0 21,519 62,910(55,487)

* Source: 2008 Yearbook of Regional Energy Statistics, KEEI
®% (

the greenhouse gas emission calculation

Table 6. Direct and indirect GHG emissions from coal con-

sumption (Unit: 1,000 ton CO2 eq.)
Direct Indirect Total Percent
Emission Emission (%)
Seoul 548 159 707 07
Busan 311 7 388 04
Daegu 1,187 286 1,473 14
Incheon 170 38 208 0.2
Gwangju 127 37 164 02
Daejeon 173 50 223 02
Ulsan 3,020 764 3,785 35
Gyeongi 1,441 345 1,786 17
Gangwon 8,937 2,118 11,055 102
Chungbuk 5,127 1,214 6,341 59
Chungnam 219 64 282 03
Jeonbuk 132 38 171 02
Jeonnam 36,496 7,766 44,263 409
Gyeongbuk 30,635 6,463 37,098 343
Gyeongnam 173 50 223 02
Jeju - - - 00
Total 88,696 (82%) 19,470 (18%) 108,167  100.0
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Table 7. Petroleum consumption by source in provincial and metropolitan governments (Unit: 1,000 bbl)

Gasoline Kerosene  Diesel  Bunker-A Bunker-B  Bunker-C ~ Jet Ol Propane Butane Naphtha Solvent Asphalt — Lubricant szjhuecrts

Seoul 10,644 1400 11,445(1) 101 6 1582(19) 6,607 5131 9513 129 189(2) 2,162 769 (769) 1,703 (677)
Busan 3509 1289 9997 (2 653 54 6,739 (6) 221 2,099 3593 0 237(18) 174 1,052 (1,052) 91
Daegu 2555 1305  4594(2) 0 23 1,280 (4) 428 1481 2446 0 0@ 384 0 64
Incheon 3,009 896 8,114(35) 380 74 4517(13) 15989 1083 3418 12492 231(27) 704 105 (105) 24
Gwangju 1,541 503 2,958 (3) 0 0 278 171 558 1,651 0 6 18 0 12
Dagjeon 1,681 604 3,002 (2) 2 0 1,288 0 719 1642 0 175 67 0 32
Ulsan 1,469 568  5811(9) 204 61 23,715(9,885) 1,043 7,745 5310 98,749 109(9 1,137 1,132(1,132) 1,985 (4)
Gyeongi 16,203 4,683 32,219 (26) 110 133 18,316 (9,920) 152 5447 11,051 0 818(18) 2,134 194 (194) 760 (44)
Gangwon 2266 1675 6,926 (4) 3 2 1,268(418) 18 1,368 1,655 0 1 460 0 582
Chungbuk 2,316 1,677 6,645 (1) 1 12 2,015 (6) 393 1528 1,847 0 261 295 17.(17) 270
Chungnam 3456 2,598 10,383 (49) 109 10 4,756 (969) 63 2476 3562 85761 481(15 546 6 (6) 473 (5)
Jeonbuk 2,391 1500 6,934 (17) 61 2 4,073(33) 334 1299 2122 272 151(8) 540 0 116(39
Jeonnam 2,326 1,759 11,247 (24) 300 137 7,559 (2,483) 4 1598 4178 119,423 291 (41) 848 0 292822
Gyeongbuk 4,037 2965 11,660 (18) 36 187 4,878(116) 122 2,699 2,988 31 502 (145) 521 34 (34) 137
Gyeongnam 4560 2,174 11,782 (17) 248 327 3,674(709) 85 3089 2889 0 336(33 644 384 (384) 321 (4)
Jeju 536 575 1,610 11 535 3,090 (3,088) 516 811 420 0 0 256 0 30
Total 62,499 26,171 145327 2219 1,563 89,028 26,146 39,131 58,285 316,857 3,878 10,890 3,693 9,528

% 79 33 183 03 02 112 33 49 73 398 05 14 05 12

* Source: 2008 Yearbook of Regional Energy Statistics, KEEI
=+ () This amount is for electricity generation, so to avoid double counting with electricity generation part, this amount was not considered for
the greenhouse gas emission calculation
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Fig. 2. Direct and indirect GHG emissions in petroleum consumption by provincial and metropolitan governments,
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FAFLR QA AAQ 18% (5,175 HE COxeq.)o] 24 GWhZ AA| ] 21%E 2}R|8}1 9o, tfeoz AL
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Table 8, Total GHG emissions from direct and indirect GHG emissions in petroleum consumption

(Unit: 1,000 ton CO2 eq.)

Indirect/Direct Industry Transportation  Residential/Commercial Public & Others Sub Total Total  Percent (%)
Indirect 526 1,061 260 59 1,906
Seoul i 17,063 9.8%
Direct 1,891 11,252 1,678 336 15,157
Indirect 195 706 177 5 1,084
Busan i 10,705 6.1%
Direct 1,078 7,168 1,311 64 9,621
Indirect 129 189 167 27 512
Daegu ) 5197 3.0%
Direct 476 2,900 1,141 168 4,684
Indirect 895 1,462 110 6 2,473
Incheon ) 14,521 8.3%
Direct 813 10,353 767 115 12,048
) Indirect 22 123 58 11 214
Gwangju i 2,725 1.6%
Direct 198 1,834 412 67 2,511
} Indirect 92 127 130 3 352
Daejeon ) 3,380 1.9%
Direct 235 1,958 808 25 3,028
Indirect 6,460 619 105 76 7,260
Ulsan i 20,138 11.5%
Direct 6,791 4,965 613 510 12,878
) Indirect 1,020 1,041 549 35 2,646
Gyeongi i 28,596 16.3%
Direct 4155 17,424 3,870 501 25,950
Indirect 138 161 138 11 448
Gangwon i 5,160 2.9%
Direct 592 2,932 968 220 4712
Indirect 272 170 170 24 636
Chungbuk i 6,157 3.5%
Direct 1,101 3,154 1,114 151 5,621
Indirect 5110 273 207 12 5,602
Chungnam ) 14,515 8.3%
Direct 2,768 4587 1,461 97 8,914
Indirect 388 178 153 25 744
Jeonbuk ) 7,057 4 0%
Direct 2,162 2,955 1,034 162 6,313
Indirect 7,140 293 128 6 7,566
Jeonnam ) 16,647 9.5%
Direct 4,099 3,933 929 120 9,081
Indirect 556 283 235 17 1,090
Gyeongbuk i 10,933 6.2%
Direct 2,718 5,301 1,687 136 9,843
Indirect 425 317 235 13 991
Gyeongnam 10,362 59%
Direct 2,196 5,370 1,650 155 9,371
i Indlirect 52 73 67 3 195
Jeju 1,801 1.0%
Direct 230 870 479 26 1,606
Indirect 23,421 (134%) 7,076 (4.0%) 2,888 (1.7%) 333 (0.2%) 33,718 (19.3%)
Total ) 74,954 100.0%
Direct 31,504 (18.0%) 86,956 (49.7%) 19,923 (11.4%) 2,853 (16%) 141,236 (80.7%)

12% (42,973 GWh), HE 10% (36,250 GWh) ¥ = 8%
(28,051 GWh) =02 W2 AgE ARESE 202 YEpylch
7P @2 HES AR Sl A7 =4 S HEa
HgS A A 2o A o] HA| AHE-FE] 45% (35,496
GWh)E Anjslglom, tha o2 AujAo)A] 32% (24,875
GWh)¢] AqAgE Nl Aoz UEbytTh

Table 99} 7+ G2 MY AH|FE 7|22 ZF FAALAL
AGAE AV &S A Sho] Table 100]] WUERH S
th MYRES A4V wjEEEe] gl7] wiiEel 7Hd
2A7FA MERERES ekl o, g LCT HlolEfH|o]
2of|A AABFIL Q= el A 8 1 kWh AJAE A] B & ]
= 2A7FEAG] 04965 kg COseq. #h& ©]-8-5to] 4Hds)
Ath A AR FARAGAAEAE T AR =9

oF thEgle] A7]=ollA 38,780 HE COueq., Al2ollAl 21,336
HE COseq., ThEo 2+ EA 17,998 HE COxeq., T
13,927 HAE COseq. =02 YeR}, H7|AFE 02 QA &
AZMAE gol HiEste Aoz yegon], e A
Hi A zdol A AHgEl= HEo i afA dgs= 24
7tA7F A Q] 48%E 87,868 HE COseq. & WA oM,
I gL Au|AYo)A 31% (55,907 HE COeq.), 7t
Hgo| A AMREE Agoz o E [ 14.7% (26,898
HAE COeq)7t HiEH = A2 YERRT

3.2.4. EA|7FA(City Gas) AR 2 & -
g

200749 S| EAZES Al AEE 2P gel A A
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Table 9. Electricity consumption by use, provincial and metropolitan governments (Unit: GWh)

Residential Public Service Argi&Fishery Mining Manufacturing Total (%)

Seoul 12,043 2,923 25,572 20 8 2,408 42,973 (12)
Busan 4,024 1,011 6,643 75 10 6,142 17,906 (5)
Daegu 2,727 476 4764 49 78 4,833 12,926 (4)
Incheon 2,876 639 4,962 73 78 10,818 19,447 (5)
Gwangju 1,576 412 2,576 32 15 2,193 6,804 (2)
Dagjeon 1,603 709 3,313 19 5 2,175 7,803 (2)
Ulsan 1,206 200 2,210 55 23 19,045 22,740 (6)
Gyeongi 12,425 3,713 24875 1,333 266 35,496 78,107 (21)
Gangwon 1,620 884 5,265 295 300 5,205 13,568 (4)
Chungbuk 1,600 601 3,889 357 89 10,143 16,678 (5)
Chungnam 2,087 750 5,618 1,004 194 18,398 28,051 (8)
Jeonbuk 1,939 661 3,975 602 57 7,932 15,166 (4)
Jeonnam 1,895 573 4,024 1,394 105 12,350 20,341 (6)
Gyeongbuk 2,667 1,003 6,593 867 171 24,949 36,250 (10)
Gyeongnam 3,353 845 6,962 810 75 14,744 26,788 (7)
Jeju 535 178 1,362 811 10 143 3,038 (1)
Total 54,176 15,578 112,603 7,796 1,484 176,974 368,586 (100)

* Source: 2008 Yearbook of Regional Energy Statistics, KEEI

Table 10, Total GHG emissions (indirect emission) from electricity consumption in provincial and metropolitan governments

(Unit: 1,000 TON CO; eq)

Residential Public Service Argi & Fishery Mining Manufacturing Total (%)
Seoul 5,979 1,451 12,697 10 4 1,196 21,336 (12)
Busan 1,998 502 3,298 37 5 3,050 8,890 (5)
Daegu 1,354 236 2,365 24 39 2,400 6,418 (4)
Incheon 1,428 317 2,464 36 39 5,371 9,655 (5)
Gwangju 782 205 1,279 16 7 1,089 3,378 (2)
Daejeon 796 352 1,645 9 2 1,080 3,874 (2)
Ulsan 599 99 1,097 27 11 9,456 11,290 (6)
Gyeongi 6,169 1,844 12,350 662 132 17,624 38,780 (21)
Gangwon 804 439 2,614 146 149 2,584 6,737 (4)
Chungbuk 794 298 1,931 177 44 5,036 8,281 (5)
Chungnam 1,036 372 2,789 498 96 9,135 13,927 (8)
Jeonbuk 963 328 1,974 299 28 3,938 7,530 (4)
Jeonnam 9 284 1,998 692 52 6,132 10,099 (6)
Gyeongbuk 1,324 498 3,273 430 85 12,387 17,998 (10)
Gyeongnam 1,665 420 3,457 402 37 7,320 13,300 (7)
Jeju 266 88 676 403 5 71 1,508 (1)
Total 26,898 7,734 55,907 3,871 737 87,868 183,003 (100)
A 2] 48% (8,750,047 Hm’), Aol A 27% (4,952,347 & A= ZAIZEASS A7 WS SEAES sk 9
m), 183 AL R 17% (3,079,807 Hm’)S A3 Q) 34 el oict. o] v o R TS AHA T 2
= ACZ YEpylth of Table 118 Fr A RAA A H A7t E APS sklen, Sk LCT Hlol o] 2o
W oREE wAVbs A HolFm ook FeAwa  ueht gt %Luow AR 1 kg AL Al MjEEE 24

[HAE 2 AEw e A7 = A HAA ARgEFe] 2
F27% 9 22%E &B|skal lon, yrA] FAA AR
AEL H|$3F 20 EAZFA RS ARSI Q= A O

Upehd), EAZRA AREEOAE R AlAke] ARGEof

N

b

7h2~ v EA4=21 0.5303 kg COzeq. 3 o]-&3lo] AHASIA
oh E3, A% VRS wET AP YJsiAE IPCCo]A
A A B 9= 0.637 C ton/TOE (1 TOE = 1,125 m)) 39S
ARg-3e] AHA ST
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Table 11, Total city gas consumption by sector in provincial and 9] 9F 25.5%& 10,330 HE COseq. A3}, tJ20 2
metropolitan governments (Unit: 1,000 m®) A7Z7}F Ok 22.8% R 9,274 HE COeq.S HHAYS oz
Total consumption Total consumption UFebyeh Q1A Bl BAMA} 1 the o wA|7bA AE
Seoul 4,847,689 (364,857) | Gangwon 201,820 (4,882) AFg oz o8l AZFAS wo] HHAH= o UpehT)
Busan 1,072,919 (28,677) | Chungbuk 380,580 (889)

LEAZEE AlFARE .2 Qe WA E = AR A A5 Y
T 2A7ES wiede A 7 247 vjEo A
= AA2 10%9] 4,203 HE COzeq.& AABFF L, 2H
A7 il Eol A= U AIQ] 90%, 36,385 = COzq.”7}
AR Aoz AP E ]l

Daegu 777,571 (10,097) | Chungnam 880,437 (10,397)
Incheon 1,441,279 (22,725) | Jeonbuk 540,486 (4,061)
Gwangju 480,851 (626) | Jeonnam 309,961 (766)
Daejeon 547,170 (18,547) | Gyeongbuk 848,062 (7,491)
)
)

Ulsan 927,679 (22,844) | Gyeongnam 855,945 (31,027)
Gyeongi 4,073,697 (49,127 Jeju 4,262 (0) B
Total 18,190,408 3.3, FAX|UXIR|THHIE 2AT7IA S Ul & HIt

20079 AARE HIF O R 167} FHATAAGAE 24
7k v A 3 vl v Aaf, A o | A AREEE
o A9 & 2ATVFAHIETFLS 497,083 HE COxq. 22 AHY
=l A 2A7EA viEREe = A B 52%
¢l 256,694 HE COeq. 7} WAL, 1HH 2A47FA v
BoAs oA 48%9] 240,388 HE COxeq o2 A
= QthFig. 3). AlRA o0& 7} o AU wi&S AHEH
A FAE Aol A A o] ATFA WA 9] 33% (165,
325 HE COseq.), ABAREEEL] 37% (183,003 HE COseq.)
2 7P 2 HFE Ao ZeR YEgon, 5o R
AEAR 0 F QA 22% (108,167 HE COxeq.) 18I L}

Industrial
Sector
27%

# (). This amount is for electricity generation and co-generation, so to ’ N
avoid double counting with electricity generation part, this amount WA EA7EA ARGREO A ZA]| 2] 8% (40,588 HE COzeq.)
was not considered for the greenhouse gas emission calculation, £ 2Aet= Ao 2 vEbYTHFig. 4). 167] Z A AR A
92 AR, Fig. 31t 40f Urehdl wke} o], A7|=st A
7 FAAYAAGAE R EAZFS ARROR Qe WY A W] 15% (76,782 AE COxeq) 2 7HE We LA7pA
B 2A7IAFE APY(Table 12)516 Hd AJA|7F 4] 2 WiEsle Ao Urhdt) theoal Hubo] Ao 14

. - %E 71,142 HE COwq.9| 2A7IAE wiEFom, 35

Table 12, Totgl .GHGI er@ssmns with dlregt and indirect GHG (14%, 67,411 AE COseq.), A1-S(10% 47,964 HE COseq.),
emissions in city gas consumption o -

(Unit: 1,000 TON CO; eq) 24H(7%, 35,986 & COxeq.) =02 ofUAAE] g &

Indirect GHG ~ Direct GHG < SAVMAE WiEshs A2® YT
Total  Percent (%)

Emission Emission AP E oA RE ARG w2 F 247t viETFES bt
Seoul 1,070 9,260 10,330  255% go 2 20079 AR 167 TR o] & 0307
Busan 249 2,187 2,406 5.9% Uie dolg Bt 2A47FA &S Fig. 50 YeEr ik
Daegu 183 1,585 1,769 4 4% 200749 A <F 103 & COeq. & w|&slgl o, 2ol 2|u}
Incheon 338 2,930 3,269 8_1% Z]-i]?l’iﬂtg l(ﬂ% HH%EO}:% ;‘(116]_0] Q_}: 394 % COqu._Q_E 7]_
Gwangju 115 992 1,107 2.7% 4 wo] HjZ3tgou], 1 Che.0 Bl ©4k0] 333 & COmeq.
Daejeon 126 1,092 1,218 3.0% AE 256 E COeq, 7249 U Zio] ZH2E OF 157, 15.6 &
Ulsanl 216 1,869 2,085 5.1% COwq, 2202 Be. SAZLAS HET 202 Lepte), &
s o BB 27 S AT A5
W L7 21 = .
Chungbuk 91 784 875 2.2% 2((;];;{72 f@ii:ﬂiésgi T}Eﬁ%ﬂ}?;?liiﬁf
Chungnam 208 1,797 2,005 4.9% _ 'X wo“unuﬁo"ﬂ = = °© Eﬂ ;Z; ;;; =
Jeonbuk 128 1,108 1,36 3.0% 3} o] Wiukdg 1.5 & COeq.2 71 £ &3S |
Jeonnam 74 639 718 18% gpilon], B&ol Wiukdd L1 = COeq, a2 e
Gyeongbuk 201 1736 1937 48% (09 & COseq./HiREe]) B 24H0.7 & COwq/ ) o2
Gyeongnam 197 1,704 1,901 47% HiEEE Zez vebgh
Jeju 1 9 10 0.0% iAo 2 2 A7RA O] T EeFo] dut HE AYeFE| o
Total 4,203 36385 40888 oo AE=AE "E‘O_H‘Ul st 2 Ao Aus Hige R 7|
(10%) (90%)  (100%) £9] gaufE AguoR ALbE Anpgrak vl 24
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Fig. 6. The GHG emissions based on gross regional domestic product of provincial and metropolitan governments (Ton CO. eq./
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083 & COseq. B APAEIQIX|NE 7]E9] 7P o R A
e = YR HEoA A 2471 v E&TFS 439,698
HE C0seq. 02 OF 57,385 HE COseq.7} 27 AHHHS <

% ek

£ Aol wAllA BEL 2uslae] Y 2
B A5 gt oux RES FHOR T 164 P
o
-

AAAGAE R TP = 2A7ES HEFE A 3

A5kt Uy ou A (A AFAE, A8 AR,
EAZE) oA A= F 2ATEA viEEe 497,083 HE
COseq.0] % o1, o 2] AFEL] BArdA oA HAY == 71
A 2ATEA viEEE A AL 48%21 240,388 HE
COeq.7} A=Yl OH, o] AdRE AFEHS wf 25
e 2A7FA v SRS 52%9] 256,694 HE COeq.2
2A7EA7E SR EQITE B Ato A AP E|o] 7] ofjuf 2]
ol Aol A7t A wiETFe] At gr2 A AREE o] X] AL
UE 2A7FA AP o R ohA] APgEE Al 439,698
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