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Particulate matter (PM,, PM, )
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2007 874,092 481,420 () 6,092
2008 1,496,459 499,868 (-) 6,020
2009 1,349,533 384,431 (-) 13,566
2010 1,011,612 363,684 (-) 8,930
20m 843,831 507,768 (199) 10,698
2012 874,711 561,913 (380) 8,501
2013 869,853 495,496 (91) 8,120
2014 889,711 497,005 (2,330) 8132
2015 512,015 427153 (3,408) 12,224
2016 535,896 234,061 (14,556) 11,814
2017 330,608 285,577 (21,224) 6,146
2018 549,870 432146 (33,587) 13,651
2019 982,863 836,257 (47945) 19,592
2020 1,383,398 1,048,480 (55,121) 64,540
2007-2020 12,504,452 7,055,259 198,026

285,251
27,380
81,633
107,725
214,217
850,844

382,806
983,989
935,214
635433
314,574
291,349
360,639
376,204
5950
4,770
11,505
22,440
19,289
56,161
4,400,323
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7t HH AL EY

(Ot Mwh®)

M= 3.17 350 3.36 3.65
Ne 3.46 3.66 343 3.65
QIH 315 3.51 353 3.85
47| 3.51 3.81 358 3.92

7t 7tA A8

(7171 TOE)

= 0.52 0.52 0.44 0.51
Me 0.87 0.77 0.59 0.65
QI 0.77 0.66 0.50 0.53
47| 0.65 0.58 0.45 0.46

1 MWh: megawatt hour; TOE: tonnes of oil equivalent
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[
A CHetRl= & = datEolof 16%7F M2(1%), =+
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{22l i A HIE AHE BY(R7HIE & 2= 3.7). Chsigl=el £ it 252 #0[0{ 2005-20204
ALE Al AR L|OFRE RALSHE HIE) SO0 0[] sHESICt.  Sot M= & WA= 25% dAaen Z7 7(|°1°| 8%
MB0|ME 2fE YLho] Ao MEst B2 2020 7|&  28% HACt T2 24, 2 H|E, iR
= HXME2 100 HEt= o %ﬂfﬁ ,7|EFEE MAE EA H|Z 180-220E0| O§E ZAEX|of ALZE
o

Et=9o| EX[0fA &
MALEICH A7 |= &2 4 A 10% O AFS

IOHJ

H34

|od = 2005 2020
M= 2 1.82 337
47| 2 0.17 0.31
2 ESEN 0.48 0.41
A7) ESES 0.19 0.16
M= x| 8.89 11.18
7| =N 1.81 1.69
=2 28 126.21 179.55
A7) ple=t= 27.18 34.09

HD: MBS0 IM X942 At 71R0] Aol gl

H35
2005 #2020 M2, I, &7|, O 2 K| & & 7[E} 2E WLEHER: & =)

px[e: &2 HrAl 2005 2020
e o] 2.9 05
QIH o 107.1 65.2
47| oz 696.7 503.4
J9 Xy o 5628.2 42841
Ne Azt 0.2 0.0
oI Azt 6.3 4.8
47| Azt 422 635
19| x| Azt 22391 27838
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2005 2 2020 Mg, 21H, Z7], 2 2 X ZEX|(Ee]: & SEt2)

X = 2005 2020
ME o 05 0.1
QIH & 16.2 10.0
47| = 108.1 75.3
09| x| o 855.0 622.8
ME 7|Et 0.1 0.0
QIH 7|et 2.4 14
47| 7|Et 307 215
a9 Xy 7|Ef 362.3 274.0
BX: SUBMAEE

H37

20054 2 2020 M2, QIF, 271, 1 9| X[ H|E AHR(THI: kg N/RIEIZ)

& H|= AL82F 2005 2020
Mg 1040.8 2586.8
oI 178.2 165.4
47| 186.4 162.6
a9 Xy 230.0 217.2
7 ME +

el B4x{0] 20| H| 2 AFSZ0| 223
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2005 3 2020 ME, 21, F7], 2 2| X[ OHE, 2005 & 2020 ME, I, Z71, 1 9 X[H0i| A
A2}, U mel/ e E HE 4 0 17| S 2(Ee SIS e B A T2 (Bl B2m?)
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|
s
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M2 1888 1822
Mg of - - QI 419 463
QIH o{E 1.68 3.65 A7) 1769 1988
47| of 0.20 0.1 = 9| x| 6 25 5 001
e[ XY o{E 6.78 3.71
ME Eedy 398.64 861.62
QIH Eay 135.11 277.64
7| Azt 934.02 1461.99
a9 XY Azt 1365.94 2 659.67
M H| 25t/ 914.46 609.72
ol H| 2sH/HE g 149.81 200.85
47| H2sl/xEg 1419.32 1592.02

e[ XY H| 25H/HE g 4740.59 2990.42
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HYHe2 & 7HX| B UF ALIZ|RE OFHECE
Auy, EFASE! AL}2|2(Carbon Neutrality, CN)=
47| osipli=zo| EtAEE S 2o dAIE
7|=Hst S O S0t Hoteh o JEE LEEUCL
= iy, 7|2 Z= AlLt2|(Air Pollution, AP)=
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H3E

H7|ear 7|5Het E8F M2 Low Emissions
Analysis Platform (LEAP, leap.s =
(Heaps 2022). LEAP2 2 HiEIH HiEZS FYot=
CF0|CL LEAP2 OHX| =22 35 & A
aHler ZHE HIE, 32 FE29 HZMitnt Hets
St oHX] A[AH” ZES FAMS=H ARSECL
HIOHX| EE22 7 [ QP=E &t

X A X[Eof| Rest= YAS AL LEAP 22

9 ASSE HFATAM US| FEEA U 7|SHs BEBIIS
QI8 CH2A AZEY|0| A|ABI(LEAP): https://www.sei.org/projects-and-
tools/tools/leap-long-range-energyalternatives-planning-system/

g2l 3.18
‘Low Emissions Analysis Platform (LEAP) &2l Zgj|elel3

s3

(Integrated
Benefit

Calculator,

QYT <2l 3.18>0)
AlLi2le 2 32 Eds|
YI7tE LEAP 2T Y3 = Ol ofHX| 29

HAIEHEI22!

Stock changes

EX|0| 8415} 7|t
(GRS

220

EX|7|2ERHA

HAIEO] UCH LEAPS
BTt o2 FFR|

E njol
S

=

(Integrated
Cost-Benefit
Analysis)
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© & Key assumptions
© & Demand

© 00

VVVoo00000000

© & Industry
@ & Manufacturing

& Food and tobacco

@ & Boiler

© & Electricity

@ @ Petroleum

-] Gasoline

Carbon dioxide

Methane

Nitrous oxide

Carbon monoxide

Nitrogen oxides

Sulphur oxides

Total suspended particulates
Particulates PM,
Particulates PM, .
Non-methane volatile organic compounds

Ammonia
Kerosene

Kerosene_heating oil
Diesel
Heavy oil A
Heavy oil B
Heavy oil C
Naphta
Hi-sene
Propane
Butane

© & Coal

© & LNG

© & Heat

© & Oven

© & MotivePower

© & Heater and dryer

© & Other
Textiles and leather

0000000000

Steel and metal products
Non-metallic mineral products
Paper printing and reproduction
Wood

Machine

Chemical products

Oil refinery

Transport vehicles

Other manufacturing

U U

Mining
Construction
Agriculture forestry and fishery
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@ & Residential
© & Electricity
@ & Petroleum
e Gasoline
& Carbon dioxide
& Methane

o000 O
ONNNVNNOOOCOOOOO0OO0OO0O0O

Deta
-

=

©
=
©

& Nitrous oxide
Kerosene
Diesel
Heavy oil A
Heavy oil B
Heavy oil C
Propane
Butane
Naphtha
Solvant
Jet Al
Hi-sene
(0]

LPG

Kersone_b

iled LNG

Heating

LNG city gas

Carbon dioxide
Methane
Nitrous oxide
Carbon monoxide
Nitrogen oxides
Sulphur oxides
Particulates PM,
Particulates PM, .

Non-methane volatile organic compounds

Ammonia

Cooking
LNG city gas
General

LNG city gas
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fa» Transport

® & Road_vehicle km

@ aw Passenger cars

@ & Light

@ & Gasoline

@ & Grade 1

© & Model 2018

(-} Gasoline distance travelled
& Carbon dioxide
& Methane

& Nitrous oxide

& Carbon monoxide

& Nitrogen oxides
& Particulates PM, |
& Particulates PM, .
& Sulphur oxides
& Ammonia

© % Model 2017

© & Model 2016

© & Grade 2

© & Grade3

© & Grade4

© & Diesel

© & LPG

© & Electricity

© & Hydrogen

& Small

& Medium

& Large

Van
RV
Truck
Taxi
Bus
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Special vehicle
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& Non-methane volatile organic compounds
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@ & Transport

© & Road_vehicle km

Q@ & Rail

@ & Train

© & Passenger

(-} Diesel passenger km
Carbon dioxide
Methane

Nitrous oxide
Carbon monoxide
Nitrogen oxides
Sulphur oxides
Total suspended particulates
Particulates PM,,
Particulates PM, .

Ammonia

Electricity passenger km
© & Cargo

@ & Metro

Electricity

@ & Aviation
e Domestic LTO

B737 800 900
B737 300 400 500
B747

B767

B777

A300

A330

F100

A320

A321

Other

000 000000001
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Non road_GHG
Shipping

o ©

oV

& Cargo
@ @ Tonnes 100
[+ Residual fuel oil
o LNG

Methanol
B Tonnes 100—-500
fa» Tonnes 500—1 000
& Tonnes 3000

Passenger

°
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Leisure

Non-methane volatile organic compounds
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@ @ Electricity generation
@ @& Output fuels
© Processes

(-] LNG
@ @ Feedstock fuels
o @ NG
Carbon dioxide
Methane
Nitrous oxide
Carbon monoxide
Nitrogen oxides
Sulphur oxides
Total suspended particulates
Particulates PM,
Particulates PM,

Non-methane volatile organic compounds

Ammonia

& Auxiliary fuels
Heavy oil B

Coal anthracite
Coal bituminous
Nuclear

Hydro

Renewable energy
Bundang CC

New PT CC
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PT CC

PT1
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® & Agriculture

@® @ Livestock
o &
@ f@» Manure management

Beef cattle_under 1 year

@ @ Composting facility

& Ammonia

& Methane

& Nitrous oxide
@ @ Liquefaction facility
@ & Other facility

@ & Enteric fermentation
&b Methane

O & Beef cattle_under 2 years
O = Beef cattle_over 2 years
© & Dairy cattle
© & Piglet
© @ Growing swine
© @ Fatting swine
© & Sow swine_under 8 month
© & Boar swine_under 8 month
© & Sow swine_over 8 month
© & Boar swine_over 8 month
O Layer chicken
© & Broiler chicken
© & Duck
© & Horses
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© @ Agriculture
© & Livestock
© =& Crop production
o & Fertilizer
@® & Ammonium sulphate
& Ammonia
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& Ammonia

© & Mixed fertilizer
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@ & |Industrial process

@ & Petroleum product industry

@ & !ron and steel industry

@ = Cokeoven

& Carbon monoxide

& Nitrogen oxides

& Particulates PM, |

& Particulates PM,

& Non-methane volatile organic compounds
& Ammonia

Blast furnace
Selection process
Oxygen converter
Electric furnace

vywww

Sintering

Manufacture of inorganic chemicals
Sulphuric acid production

Nitric acid production

Ammonia production

Ammonium sulfate production
Ammonium nitrate production
Ammonium phosphate production
Urea production

Black carbon production
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Phosphoric fertilizer production
Manufacturing of organic chemicals

Manufacture of wood and pulp

fa» Plywood production

fa» Paper and pulp processing
Manufacture of food and beverages
Sugar

Margarine and cooking fat
Beer

Whisky, etc.
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@ @ Waste

@ & Solid
@ & Municipal

@ & landfill
&b Methane
& VOC

@ & Incineration
& Carbon dioxide
& PV,
& Carbon monoxide
& PV,
&b Nitrogen oxides
& Sulphur oxides
4B Volatile organic compounds
& Methane
& Nitrous oxide

f&w» Recycled
@ & Biological treatment

@ @ Industrial and others
© & Landfil
I Recycled
@ & |Incineration
®@ & Liquid
© @ Municipal
& Methane
&b Nitrous oxides

& Ammonia

@ @ Industrial and others
& \ethane
& \itrous oxide
&b Ammonia
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KRW (trillion)

ME, oY, F7 XHe| th7| 2P 2H HIESS, Ho|22el R &5 AlLt2|2 2y

H3.12
Ho| A2kl AlLt2| 2 JHEOf| AL E 217 W AAZEH| B of| FX

2020 2030 2050

ol 1 (eHot o) M= 51.83 51.20 47.36

ME 9.60 8.95 7.92

oI 2.95 2.96 2.81

47| 13.45 14.42 14.35

GDP(Z &) = 1838.90 2 373.80 2 781.80

ME 377.10 543.10 650.50

QA 77.90 109.60 127.00

47| 434.40 614.40 722.60

a2l 3.29
2005-2050 CHEHAIZ, M2, OIH, 77| X HA|ZK| HEE GDP HaHEHe: & 2)
Republic of Korea Seoul
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Incheon Gyeonggi
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B Value-added services and public administration GDP B Value-added agriculture, forestry and fishing GDP

B Value-added industry, construction, mining GDP
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100
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a
o

m Grade 1 m Grade 2 Grade 3 Grade 4
Qb MUSICHZ H|0|ARIQI A|LIZ|Q0)| W20 Ated  E 313

GDPIA| MH|A 20| HisiME WX X&xoz 200572050 HEIE= £2 HUZ LY S MHI~

MEE AR HOILk ORI Agsts Fe 3t a1 OO HOEHE FEAER S S

FEGID0M 2020-20501 7]t S0t ITO| X5E chstal= 2005 2020 2030 2050

Jo2 GINEILt 22 JZt Y B8 RIPIAE 19%

=7} 315t MAS 39% SUfstLt A H2S 20304 AlZ 0t S 16.4 23.2 25.8 28.1

0|2 =2 &f2tst 7102 GALEICH O Zn} Al Hgo|  HREIS 14.3 12.7 153 17.7

olZ AH|ZS ooz T A& =718t Z{0|C} H|o|AZIOl =5 544 583 64.6 69.1

ALI2IQOIM Mgt M HE S M2 7|1F Mg g HzEE 95 129 159 179

o1 AH|ZF2 T 25% AT ZIt6t= Zi0 2 LIEFLC] H|X] 8.8 1.5 1.4 9.9

HI|EQ| AR AME dF A8 ZJt= =2 MAJIA =2x4 17 24 23 2.0

A Hlof| efst Z0|Lt. AR 227 443 58.2 65.7
sletHE 523 75.2 92,5 104.7
e 12.6 123 13.0 12,1
& R 377 459 53.2 59.8
7|EF M= 573 1859 2506 3083
Y 3.0 21 21 2.2
Fal=| 79.0 89.2 96.1 104.6
W LIES 570.1  946.0 11815 15113

Y 711 108.2 133.2 144.2
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47| 6.6 3.8 2.7 2.1 21 -45.2
co, M= 662625 725999 798677 865423 896 781 235
Ne 22762 22 603 25016 24 413 22706 05
QI 81800 74132 67 410 65 269 66 272 -10.6
47| 50 677 58 096 78 391 80 721 79 359 36.6
NO, M= 1050 876 689 628 616 -29.6
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=

¥ 3.20
2020, 2030, 2050 CHEHEI=, M2, QIF, A7| X[ =O0|M|TX]|, O|AstErAs, ZAMSHEo| H|o|AZIel & = CHE O[S
THEEE M ALIE|2 Mo & BISZHER: & &)

q

2030 2050
t|ojAztol t|ojAztol
PM,, = 65.5 70.34 34.1 78.45 12.2
ME 11 0.66 0.5 0.49 0.1
oI 32 258 2.2 2.21 0.3
47| 38 2.71 23 2.09 0.9
co, = 725999 798 677 458 571 896 781 109 923
Ne 22603 25016 17 114 22706 4 841
oI 74132 67 410 42700 66 272 8526
7| 58 096 78 391 58 209 79 359 13 645
NO, PN 875.9 688.9 4935 616.3 107.5
Mg 61.7 39.2 30.6 29.2 7.0
QI 63.1 44.0 320 405 7.6
47| 147.6 95.9 77.4 76.8 13.3
a8l 337
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2050E CHEHR = =2 HiE 22 Z0|MUX|, HALSHS, O[AtstEEA| HO|AZIQ! CHH| HIE ZIAZHERR!: & &, %)

PM, NO, Co,
so =HSIRKE &) 'ﬂi(t% =S E) Hﬁ% =HSIHH E) tﬁﬁ( %%)
A -49.9 -99 -62 -90 -408 -82
AQY gl ZEIMH|A -0.1 -40 -9 -41 -6 -50
=7 -0.3 -80 -33 -80 -20 -80
EE2 s -6.8 -97 -226 -95 -135 -99
HE24E -0.4 -50 -8 -51
e gl -4.7 -99 -132 -99 -211 -99
Aot T -4 -54 -22 -31
=9
o2 -81 -17 -81 -7 -82
gl 338
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H322
2050 CEHZI= 7HE 2tst Z=X| O|=H0f| IHE H|O|A2tRl AlLI2|L CHH| HiE ZAZHER: & &)
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