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4a Mix80 761 221 71 -82
4b Mix95 761 63 92 -95

ZX{ : DG CLIMA(2019), Industrial Innovation: Pathways to deep decarbonisation of Industry.

Part 2: Scenario analysis and pathways to deep decarbonisation, 44% Table 3.1
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17) ICF Consulting Services Limited2} Fraunhofer Institute for Systems and Innovation Research (ISI)7} R&12|3] A5} Directorate-General for Climate Action (DG CLIMA)
of MZst E1MZ XM= Industrial Innovation: Pathways to deep decarbonisation of Industry. Part 2: Scenario analysis and pathways to deep decarbonisationg].
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R | OFAHEZIZE | QHoleAR A8 — @2 | -BAU omﬂ 6/3m 2t A2 18%, Elcio | el 37%0kE0 4
= sk 7O X
7IE A0 ZHERTYS ® 70% (2025-2050) ® 50% (2020-2050) =0f 7|04E ez HY
(MM AE) | @ 100% (2040-2050) @ 100% (2020-2050)

EX : Xxt =
£7x : Energy Transitions Committee (2018)2| Mission Possible p.40~42

25) 2050 Mt ARS| HIE Z29| 12050 7| KEts LHTEE, (2020), 852 9 (WWF)Q| TX|£7Fst! DIHE 2f6! Cighel= 2050 ofAIHe}, (2017), Old e of (Bh=gt

=21 = o
21) E= Energy Transitions Committee (2018)2] Mission Possible 40-42W|0|X|S HIEO 2 x{TLAGH Z4Q) s ieim50) rAI K| Ll 2.2 215 2050 RISk EFREEF ol 2017) 0| 21

22) Coke Dry Quenching
23) Blast Furnace(112), Basic Oxygen Furnace(&AtATR) e
o

24) Electric Arc Furnace (K7|2)



~J
o
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2) 2R 2282 2 oLIX|ER B4 S HA) JISENAOR EltE A5 SMS Hks #8 <28 312> FY HPUYE L SAIAUET 0112019
stEQIIYS HZUMEHES]  HE) EIIAHHEELS - FCO2%)
80,000 120,000
© FEAES B2E A9 3R #E|(Reduce, Reuse, Recycle) 7[8t etAM|=0| Tt 3 of|HX|EE 70,000 100,000
e 30| 71EstE 0 )l 60,000
80,000
50,000
- ETC(2018)= HY, MRatel A[HEQ| o1zt O|MBIEIA HIZSZS &SHEHIE Sall 38%, 56%, 34% 40,000 60,000
LEot1 X2 23S Salf 15%, 15%, 10% F7H UF 7tse A O 2 MYst Qg
30,000
40,000
+ S AF0IM AESH 37 slief ALIR|R 2MoM OHXEE s 7Y Ve BHAHE HA &8 20,000 20,000
JhsE UEALoR M5l S ICF & ZEt2ST(2019)= 0| &85t ZX|7F 104 Ljofl £XF 10,000
S|t 7tse Ao 2 Hoteth RUOHH, WSP & DNV-GL(2015)2 ML K| &0t (XIS 251 Saf 2011 2012 2013 2014 2015 2016 2017 2018 2019
MY, MFsfst AHE M0l ZE2E15%, 31%, 12% H4F0| 7Ise A= FYs! m 2 = H2zt " E7|22 - 2ATpALEE
£ : HRNGIIEZHE), SAIANSREIISAIA SHERIAARP
© AHIE-SEA Qi 2AVIAHIERIE 22 8F(2011-2018)7F 2 Hat= 912 (A2 3-13). A[HIE
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AHIEZ} AR Z 2 HT7EA HIEZ0|A XEX[SH= HISO] 64%0|04, =7}
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=
HEg S (9.29%)0] HJ3§ SAI7IA HYZEE ZEAL(1879%)0] 28] 71770] ZHS

I7tAHiS2F (2011-2018)

m>

= JHAH0| 947+ 258KE ~F0l|M
=4

- 2|7 AHAIZE _I

. (@)

ZM|(QF 4% ZA)IX[TE 2016-2019 7+ M2 FBIE! (9F 13% S7P). E3|, 2019EH0]|= Mrtze HEE S atEEn 28 EIAESE T
120,000 50,000

1.5% ZHABIK|DE 2MTLA HEEE 2 7% St 45,000

100,000 40,000
35,000
80,000
30,000
60,000 25,000
20,000
40,000 15,000
10,000
20,000
5,000
2011 2012 2013 2014 2015 2016 2017 2018 2019
27) ST AASHIIIRE BHOE MU RO| OHX|2 8 & ZXIE AR B0l S, OlIAR| 2ITHe] T HoAMT = OlILX| YITHRIE A7H%A] Zaot= Fors H[Zst m =2 1 AHE -0 2AIAHIEZ
0 SH LA, ARGE| QIHIE|2E R0foHe KT A(RPAILE *0_% UEWRISRuRES i§ Mg 2Ue{E NE8 Y E WH| X2 AT £2 o2 20174
71& HU2{ 9| Of|LAX|AH|Z0| AR R0H|M 18.3% XIX[3H=H| 201818 7|F Of 1.350HHO| MAE HYUR & LT HUR{TL O 30%E =T HAUH wHE Saf 4Est EX : AHE-S2F] YLULEFAIUERS]), 2UTIAIEZHZTI2ATIA SR A AH)™
FO| 2ATtA HZ0| 75T A2 ofl et DIX|2e 2 SHO|LX|HEAABIFEMS) =2 &) H Yol AL, K| CrAHIZH|(102HTOE 0|4f) CHAf FEMS MX| o| 25t
£ T 0l I(2025 0f| ). 201718 7|Z 102HTOE 0t AGE 0] 157702 MAR 2 TR OIAXALEZQ| 57.7% XX [ol7| THZ0]| FEMS =J0f| 2 247tA ZFS
S 7|cHE 4 AUS HOZ GIAE. X2 K| 2 S Aatol| ChEH MIAKQ 28 9 75 EF 012 S Bet RX|7H U 102HTOE 0|2 YR|Q| AR, ADFEATIO|LE A 29) 2AVIAHIEZE BMMEIER S &8 (201992 A HiEE &) 2U7tAIEZE 7S Aol ZEHE HUYR7t o1zt tiEste ZE SR 247t
OlEZT 3} o13H FEMS 23 XIS SIThE o F(20407H] 4177 377K 0[4)) 22 Y F, JeHE o] HRuUiynt 2UIIAE-0] 100% dREIS 2= 212 ot
28) FQ HZYUM (L AR, SIChKIE), M Fat (LGS, RHAIDIZ, SHHES, OFAM A, SKERSHE, 24515, AIHEYN(WEYS|SY, IRAIHE, dilYs], 30) 2A7IAHIEZE BAMEIEE 74 28 (201982 YUHIE HIES 7). 2ATIALIER2 27 HISHARMol ZEE AMEYJNT} oIzt HiSst= 2= 52| 247t
SIEIA|HIE, SIQUA|HE, SHUBICHA|HE, OFA|OFA|HIE) 7} 27} 2AI7IAHIEZE0|| A KIX[SH= H|Z0| 23%0] et AE HEh F AHE-SY7 MM 2ATIAHIEZ0] 100% SEEAIE 2= 2 OFE. SH=AIMERS|9| 20193 A|HE S/ it2E H0|El= KO£ Qe gl



+ MBI} 7R MM FAI2012-2019 7 ) SHER ROl QRIS THH| MRS X/ AL
e 1%

oL
|56t FAIE 20|TAM, K& &5E (0.

(18.5% 71, 2A7IA HIEZS 7|2 QE Z7t0f H|23! =7h
(32 3-14)
3-14> LY MQ5I5} 7| XQE WM U 2ATPAHIERF (2012-2019)
7| ZRE ST HE) SAMTIAHIERHCTHR] : FtCO2e)
35,000 70,000
30,000 60,000
25,000 50,000
20,000 40,000
15,000 30,000
10,000 20,000
5,000 10,000
0 R
2012 2013 2014 2015 2016 2017 2018 2019
m e B o2 e il == Rzl -&- 2ATIAHIER

EX 7| ERE UG MRS, RUTIAHISEHE 72 A7IA SETEIAAH)™

- 20504 =7t 2ETtA 2HE N2 FYS 2l 012 30 YRR 2a7tA 4F0| e 528
HUS Y+ AUS Y, HRae], AHE HAE2 A, V]s, 7| SHOMA 2shor o SHALNHNE
[e)

4) 2050 37| HEtA WHiFo| ASSE HCh o 26 BE 42 TR

3280 M 4 E XY, 2050 7| MErA LTHFO| HARZ A ALE| 2= Z[TH 65.5%(12h)2%

E| A 18.5%((50hY (MetE & EHr).

+ 2050 &7 Mets SHHIOME 9BFH7|9f & ONE B ARiHE SADIA X AlLl20E
RIABHD L=t ZAILIEIR 57%, BAILIZIS 45.6%, AL %
LEACIOR HAS 871K+ 2511 27} 24 £2I2 S5 AUSR0| 2050 SAVIA UESE

O
80| 7tse

4 NS £ 2R 019992 YNl B2 ).
JAE T 5 st s|2RE !
30 448P|s Y MBS, AN L TEIHE, 7PIRSIW, AOIE T U HE, C02 BE-NE-BE, HEtd OHIR NG, HABHUNE 25, £48 % (CUS

LEWNEM

>
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A

A 7=t PSESEERRIIDN| 7| &t
« SAXHSIIAED F7|2 - HHEAARA HESE BY | | L xxisiern JHea xiAl
Z8/(DR H2 + EAF) R 28 Rt
= /188 SFAFS 95t R&D
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=3
= = e =
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LITHEIR Z SFAI2 o5 . D0O|IX 7{=20| 2 =
o/XHQE S= 3o = Tlol_l- X-” [eX=) |_|£E-|'9|' |_-_I:'?§—-| —|_| . h:)xHXE-I%I- __I_LDH/ZEL_él_ (xl'%if
26 Tt 2|2l 2 AS B KEA ;Hm_ =) ’
(HeURACIBIMBIE AR | HAWMXIRY REFYM | o0 aiag
CH 2 REI00 SR FES O
- HEHARNN WESIZ B | |, ok o 2= aaitny
* 4~ o= T8
« o+ 7| AMIH N Xl& B AH;';;] W; il
- MEtL AIME-232|E e e = I
= = L = x
N S SMAS RExj oHe A|HIE AL0)| gt 7| Al A M: A N
- « S| MEl O|MSEMA HiE B Mo 45t i,
_ o = o __ - HERO ME 284 s Y
= et A NHE/Z3RE 3L R =o= ot o= =
at o] - RE100 27 42/ gl xt0{
st
« NZXIL
Zeelisi=e IR MEVIE S XERA | - 28k 2512 9o HER|
(mechanical) M&tE 3! afst ~ ;; -
H(chemical) KIEHE Sl 7|& 43t Ol MHHK|IZ MARE X{2)
os o . =< < - HIZ mekaMof cist Al o &3 g}
il v B ool W ARERIR| | - ZRtAE| RiES) Kt
= - X[&7Hs6h 0|2 Y12 7h _ 5 5
PAL-1L THERZAXHof| TSt R&D 23t
S (EEAF, ZO17HA CH) oAl AZtol Lt 2ast | S ol Lt
0 « ZILAE| AZ 5t x| AS . THE X 5 5| I
o _g_?gl(}” JE|_|_/'\__/|\_ al X~|E|-_/|\_ EE‘II'0—1—| —l—:OHI-I:HO: -7';‘:—'|—l—°|_ Xl}l-%lorl-loolﬂ E‘Hon_ 7|2| B
== OfZlof| Z=6H= EtAN| Ex AN XIS
E7|§EH7-('” HI:I I f I—r I' —|/ =] =

£X : Energy Transitions Commission (2018), Mission Possible: Reaching Net-zero Carbon Emissions from Harder-to-abate Sectors by Mid-
Century 40-42% 7|dto 2 X{X} =HM

33) 2050 247tA £HiE MZE 2ol =AA40(Lt HIE Sof| Cist Hefst 7|z Of2d Q. EUO|M= Technical Expert Group (TEG)0| sMERHA A3 7|2.,_<—% =g
B2 KetA SR M0| ExfiotALE 255t CHilE4tde| 20302+ 2050 ESF_ 2 Mo 371X] °._JX—!§ MIZ. 5o, o Ajo| BrbiE 2 Cht| "N 2 30| RATHA
HIEE & SW, ek CHete| JHY 9 HaS WoliotA| ofotof & Alm, 27| 2H0i|lA EHAEIFR XHte| & SH(ock-in)oil 7|0fsiAl= QHEL J2|1 M| JIX| 2&2
2 278 3W, 0l0| MEtA 230 ZR, 0|E g MY H HE BUIE 1—|°H A2 e ol %‘%Oﬂ gt 7 ls2R7IE2 E715o|n OWH%' g =808 s
MEEO2 X|ZEh =M, 20501 SIK|2 TBtol| 7|04 4= QUX|TH XY HIK|Z HEZZ 0]l gle 52 MY BrthH| &S #Ss| SaAF0L &L 015 &30 st
JeRRI|IES iEY MEst =0 H\-rJ FI|Mo2 UE 10| LRE 0|58 =48t E0l(greening of) 2SO 2 X|EE A, KEta HuHEE0| 7hssi7ALE A
E_PHH%%F 122 1575l 550|912, 0|58 ‘SMEHA|7|=(greening by) &5 O 2 X| &=, 3= 7s5A5t=(enabling) &= 2 X|ZI&t (EU Technical Expert

ustainable Finance, Taxonomy: Final report of the Technical Expert Group on Sustainable Finance, 2020, p. 20).
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CfeHI= 2050 E1AEY TS Sit o
P e *= H
78 3-15> 2050 7| KEts WHHEF MARF(Q[FHI| R & ol Zgl) 247tA AF ALIZ|L B2 1.201749 K-ETS SiARIA ¢SH 2ATIA HiESTF U O XA (2A7tAHIERE &)

248175 YRNEE =
500.0 rins N T Z foﬁ;l; ﬂiiHWI% 247IA HIE2HEC02-eq) OfLAX]| AFBZH(TY)
450.0 433.7 : 1 365 @ 7)7|587HM 317159,654
73 59.2 725 | £
400.0 ] e i @ ADIE Zx 2 Mt
6.6 R : -
3500 ==, T R weczuies 1 7 40 102,564,787 677,621
300.0 (113 % 480 | Y PN
2500 23 m O UUSHE IS 2 Q3|5 92 54,616,368 1,013216
200.0 (162) | EX B ® 243} ICCUSO|AX| &7t
1500 o D AlBiIE 24 44,881,52 241,519
1000 .% (OF) 3 |I—— 7 15 5 15
50.0 - 2E(®)
; -o-2HE) 4 He 5 28,897,278 350,484
20174 2040 20504 [2f] ] B4
S5 : 2050 HEHA Ab3| HIM 2 (2020), 2050 AH7| KEFA BEMMEE 702 5 A._I'%I I:|_|-x| 13 14,31 8,823 1 78,688
6 S| 23 14,174,822 227,267
« 0| S0{, YdHE 22 X0l X| 22| Metof M2t MHEIEA 7 SITHEL} $1K5| HOHE Z2, At
UL 22| T Sofjof 2 HIEZS Y| IE o US. MEFA ARS| H|IH 22| 10tk ZHo &Y 7 ES= o] 4 11,418,223 145,443
MO|EX| H7|7F =27} 2859] 60.8%0|0F LEHSIE 2ie, SITHEHLCE 2AITIA HIE0| 60% S 2 ]
Aol LAX] K27 =71 HHYC o0 =otHet HECE 2A7tA HIZO0] 60% T 8 ETEPS 58 8 429,108 125,083
| [E =S F0lish= 0| 7tsSHE. 0= AURZ0( A 7| F10Ho)| 2 HiESS of SHEHE
T LE ItSEE AR (SIS QF 17| oo e 2ATIA HiEES 838t & 0= Tt J x| 41 6,924,379 112,228
X&t 74O
S2E?) 10 Mo 16 4,713,146 85,614
o PE|LHEZUBM St 20| ZIAZ A5 = FUELS AFESIA| &4, JZlIpAEANES ER 4
o ° TEmETe TETesET e 1l = 31 4,336,800 86,846
CIStHIES Z50] 7ts. Of|E S04, SIAl ZA T SICHMEC| URHIE SHHIZO0| MU E A SF
HiZ2| 42%E XtA[SH=D, O|F & A7 ATt CHA TJ2I~AS SHIHN|Z AR S Z2, 17t &2 7 12 7[Rt 25 4,296,167 69,553
GEHDIEO| Zt=0| 715at 7102 X% » 097|0]| YotH|E 259| MZE M7|Z22 X5t oIxf &7
| 4=0| 7ts¢ =3 17 |of YA SE2 |22 WA[StD oAl 7| 3 oa| 21 3917,961 62,973
20f| AfEots ML THMOUX| 2 AFBE <2, HZHFTEE O[] 2ATIA HIER 4 7ts»
} _ ) _ 14 £ 7 3,426,007 70,336
« ETC 2M0f| =M 2L, MRsteh A\|HE HE 25 =2tEXME Sl 242 38%, 56%, 34% &= 7ts
o Aoz FFE A== MSCIXRIRE ML HZ (0] 0|2= ™ M S 30| Ofl etE] 15 SR 25 3,107,041 63,413
2 GHINARS THMASC 24, 3CH CHESABOA] |2 30% 0|4 2AUVIA HiEES et
o = = =d o Vioc— = =Z=To=oco= T 16 _9,_%' 6 2,438,553 16,223
ASE AAfR) H=0l| Cifst e EL7 =1 HY7|E M2l X171 Algtt ZU A&l =2tgHAl
AR =2 CHE MZI=0] HIsH G| 2 AlS|EHAE 227t 2 A2 o ME. =etEXA| A =0 17 =S 1 2,083,421 36,304
2 AFS|EHA ofBi} eetA N 20| Metof| Hot nbx|of CHet A7t AZ3| @FE EF 202
2 Al2|ZHIA et SH 29| | 223t BpH|of| st A7 AlE0] & 20k 8 I 20 1432268 27731
MELE 71 A7 [20|L Xt 2fst o141 HIh= oA ZHinterdisciplinary)-&& & (integrated)
HiAlo| o117} E1pMel o2 HOl 19 24 5 789,131 2,250
34) 201813 7| FAT= YIREHGUDHE, DOIEH JUOHE 1| 2EH IS SHIN2 AR 0SS J214A= THA| Of 7R6HDI0) MEtsts HS2F 215 THs (OfMtst 20 =D 7 393.846 11759
EtA HiE 74 2.91, 2.88, 2.99 AIE) B ' '
35) EATO| AL, 2018 1776 TWh TAALR. FZHIEAHSZ 0459/MWhZ 71EISt AR, 017t 8ETHE O|Alo] 2AI7IA ZtE THs.

EX] : 2IIRATIA FZETUB[AAR 2017HE BWHM =2 HE (https:/ngms.gir.go.kr)



CHEIRI=2 2050 EHASE 2AS 9lsh
S0 Hat U FAl o1
BE2 MAURE M 22 44 W 2HTIAHISE (T2 £C02-eq)
=M 714Y AS H#(15-18)
1 TAIGIAL EAT HZ 72133736
2 SACHHH F=AIS[Af Ha 20,675992
3 HEAD Y FAISIAL AHE 11670175
4 A-ATIRE FAIS|AL B 8,240,037
5 KO AZEIA F=AIS[A; R 8,207042
6 S-0il(F) e 7892,583
7 FAS|AL DX|otek MQstst 7709,340
8 Ol A7 Oof| LA K| Z=AIB|A; He 7587989
9 HEA|UE(T, SLAHE) A|HE 6947746
10 AX|C|AZ20](=) ClAZ2(0] 6613106
1 SOAD[Z FAS|AL MRalst 5787430
12 HAe3|(F) AHE 5759987
13 SR UBS e 5440901
14 SHEA|HIE FAG|AL AHE 5,220,753
15 SHAUA|HE FAS|AL AHE 5,096,764
16 MYC|AE0| FAS|AL C|AZ2|0| 4,943,259
17 SFSHEE! FAIS|AL MQstst 4360738
18 SHSIOf|LAX| A S| AL AAEHK 4,298 749
[E SHAUBACHA|HE FAIS|A AHE 3,834,406
20 O TARUMIA| FAIS|AL MQsist 3,629,342
21 1O FAIS[A}; HIAZS 3428555
22 Ol A7 0|B&stet FAIS|AL Mastet 3,237902
23 ol AAHO[S0|H A FAISIAL | 3,189,655
24 A Fefst FAIGAL MQsle) 3030406
25 OFA|OFA|BIE Z=AIS|A} AHE 2,883,210
26 T HOLAX|FAIS|AL AATHR 2,578,106
27 QM|OFO] F=AIS|A} Me5Is5t 2,401,268
28 ZAISIAL K|Of|AO0| A AATHR 2,317190
29 ZASIA ZARA|O|Z (1% 2,309,532
30 ST FAISIA; Mz 1,936,845
31 SKQIFMR3}sH) MO8t 1,690,870
32 HOIM[A| se 1617678
33 TAIB|AL Of| A QMM H|A =2 1547553
34 HACHRISAE 43| AL INEEPN 1533406
35 FASIMNEY MRatst 1495725
2%l 241247973

Ex] : LIIR2AIIAZFIE|A|AE HM|MUiS2HE |, https://ngms.gir.go.kr/main.do
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2050 MEHA ARS| HI™ E2 (2020), 2050 &7 KEHA BNzt
2R AH7tA SRR A AR HMMBIEZE A (https://ngms.girgokr/maindo)
UAS LR (2019), M3} Of|LHX |7 [2A/2]

2, Y, 0|20k (2019), X|&7 s LT} O X[ LT

# 1.5CH3E S22, N QA2 el s EM

(2020), 2=2(&7H) S|, http:/mwwkpia.orkr/index php/year_sugub

SH2A| | (2020), ¥E 2=g5igt A|HIE £ http:/mww.cement.orkr/stati 2015/total
viewasp?sm=2_2 0

SHR0AXI 2T (2019), 2018AE OfLATIAFRZE A OLIXIAFRRE M DR 712), http:/fuwww,
kemcoorkriweb/kem_home_new/info/statistics/data/kem_view.asp?sch key=&amp:sch_
value=&amp:c=305&n page=18&q=21861

SHLOf|AX| 2T (2018), 20184 AEE OLIXIALE D SATEA HHE2F S| http://netis
kemcoorkr/netis/statistics/statistics 04 01.aspx

SHEEUS S| (2020), ZUAIA £ https:/wwwkosaorkr/statistics/production 2011 jsp

235= 2/ (2017), X&7ts5t ORHE PIeH TfgtRl= 2050 OfjLX| = WWF
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Energy Transitions Commission (2018), Mission Possible: Reaching Net-zero Carbon
Emissions from Harder-to-abate Sectors by Mid-Century

EU (2020), Taxonomy: Final report of the Technical Expert Group on Sustainable Finance

Fleiter T., Herbst A, Rehfeldt M., Arens M (2019), Industrial Innovation: Pathways to deep
decarbonisation of Industry Part 2: Scenario analysis and pathways to deep
decarbonisation, Prepared for DG Climate Action of the European Commission by ICF
Consulting Services Limited and Fraunhofer Institute for Systems and Innovation
Research

Gerbertet P, Herhold P, Burchardt J, Schénberger S, Rechenmacher F, Kirchner A,
Kemmler A, Wiinsch M. (2018), Klimapfade fuirDeutschland. Prepared for the Federation
of German Industries (BDI) by the Boston Consulting Group (BCG) and Prognos

WSP & DNV-GL (2015), Industrial Decarbonisation & Energy Efficiency Roadmaps to 2050,
Cross-sector Summary, Prepared for the Department of Energy and Climate Change
and the Department of Business, Innovation and Skills
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© ST OfL{K|ZkE AIBZS AEES JPHOIMEF ARRE| T Qs O TOlEi|, AR JFEoMel ALgO|
DD =, ] O o

4.1 HEER o|HAAE20} QAT B2 518} AMOIOIMS] ALSZECHES. TAIZRA} HOILKINEZE TF0IMC] A8 Z0| 42181 B2 AlgZECH

=OL}, MBS ARIOIMO| AR 0| 75T BBS 81l ALSZEL 52 ARPYULIXIS SR

ANEEO| 718 oY ArgE s B A 2o 28] Bk =3 (A8 4-3)

400, GILRINIEE 315

1) OfIL{ X|AF 3iEt
) HLIXIARS <32l 4-3> ASRE 254 oL X AF22F 2 H|Z 018)

® 20183 7|= ASES(FE-A- 2 T) of 4 X|AFRZES 46910000TOEO|H, Q2|Lt2t & £ Z0|HX| A2 o o .
E'clfgl O—F ZO%O| Hl%% Elél']— 9)1% 90% 1,429 3713 2784 332
80%
. 2EHEE J1H(50.0%), A1(38.1%), 22(11.9%) HIZ O 2 7TFH0MQ| L XKAIRZ0| HEEE & 70%
o = 1,959 1,195
|L‘|X|Af% | xe-lHn_I'ﬁ IW 60% 11,732
50% 432
40%
— |2Ho olud =l 30% 3,366 147
[E 4] HSES ol|L{X| 21 2 S0L{X|2AH[Z (20184 7|F) (9] - 1,000 TOE) .
At Mo | SAPIA | B | Qo] | AR A HIZ (%) 10% 3%
0%
wibs 432 3366 | 10901 | 6,079 2,289 393 23460 | 500 et Mo SAPIA ool Mo
Arod - 1,959 3,713 11,732 332 147 17,883 38.1 [t Ao zz
=24 - 1,429 99 2,784 61 1,195 5,567 11.9 Z3 : 2019 O|L{X|EA|o1E REE KK} XA
Al 432 6,754 14,713 20,595 2,682 1,735 46,910 100.0
EX : 2019 WX EAHAE, L X|Zx|o1 22l _
2) oI X|ALE 0]
o OfL{X|E 2= FE44%), TAITFA(31%), MS(14%), LOILAK|(6%), AXHAH(4%), MEHI%) 202 72
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[E 5-1] 22|Lt2} ojLix]2H] $42F (etel:1000T0F)
20t 1990 1995 2000 2005 2010 20Mm 2012 2013 2014 2015 2016
36,150 | 62,946 | 83912 | 94,366 | 117,046 | 127,005 | 128,451 | 130,379 | 135,331 | 135,713 | 138,469
)L}oi
48.1% | 51.6% | 56.0% | 552% | 59.8% | 61.7% | 61.7% | 62.0% | 633% | 62.2% | 61.4%
b | 21,971 | 29451 | 32370 | 36,861 | 37,256 | 37,542 | 37,884 | 37,408 | 35539 | 36,603 | 38261
Y | 293% | 241% | 21.6% | 21.6% | 19.0% | 182% | 182% | 17.8% | 16.6% | 16.8% | 17.0%
14173 | 27,148 | 30,945 | 35559 | 36,938 | 36,875 | 37,143 | 37,330 | 37,636 | 40,292 | 42,714
5
18.9% | 223% | 20.7% | 20.8% | 189% | 17.9% | 17.8% | 17.8% | 17.6% | 185% | 18.9%
Z= | 2812 2,416 2,625 4,068 4,483 4,560 4,769 5178 5,336 5753 6,237
7|Ek 3.7% 2.0% 1.8% 2.4% 2.3% 2.2% 2.3% 2.5% 2.5% 2.6% 2.8%
A | 75106 | 121,961 | 149,852 | 170,854 | 195,723 | 205,982 | 208,247 | 210,295 | 213,842 | 218,361 | 225,681
o= - 62.39% | 22.87% | 14.02% | 14.56% | 524% | 1.10% | 098% | 1.69% | 2.11% | 3.35%
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E7 : OL{K|SARI 2017, X ZH| TS
[Z 5-2] £35 2 oI X|2H]| $12H (cte) - 1,000TOF)
Z= | 1990 | 1995 | 2000 | 2005 | 2010 | 201 | 2012 | 2013 | 2014 | 2015 | 2016
T2 | 11205 | 21,218 | 23554 | 28144 | 29,820 | 29,672 | 29,886 | 30,813 | 31,045 | 32,768 | 34,369
HIZ) | 791% | 782% | 76.1% | 79.1% | 80.7% | 80.5% | 80.5% | 82.5% | 82.5% | 813% | 80.5%
He | 392 464 513 505 383 371 370 342 302 309 335
HZE) | 28% | 1.7% | 17% | 14% | 1.0% | 1.0% | 10% | 09% | 08% | 08% | 0.8%
e | 1669 | 3618 | 4705 | 4092 | 3282 | 3366 | 3154 | 2433 | 2319 | 2946 | 3351
HIE) | 11.8% | 133% | 152% | 115% | 89% | 91% | 85% | 65% | 62% | 7.3% | 7.8%
stz | 908 | 1,849 | 2174 | 2819 | 3453 | 3467 | 3733 | 3742 | 3971 | 4269 | 4659
HZ) | 64% | 68% | 7.0% | 7.9% | 93% | 94% | 10.1% | 10.0% | 10.6% | 10.6% | 10.9%
s | 14174 | 27,148 | 30,945 | 35559 | 36,938 | 36,875 | 37,143 | 37,330 | 37,636 | 40,292 | 42,714
=8 915% | 14.0% | 149% | 39% | -02% | 07% | 05% | 08% | 7.1% | 6.0%
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mcz wmEc de mum
45,000
40,000 [#5-3] 1§, +EF = 2272 HIEE F0] (o] #2te CO2eq)
35,000
30000 4= 1990 1995 2000 2005 2010 2015 2016 2017
A A
25000 &8 355 | 647 | 699 | 818 | 84 | 942 | 988 | 983
20,000 olZkets 0.8 13 14 1.0 1.1 15 17 17
15,000 cEas 309 585 645 76.9 811 90.1 94.6 94.3
10,000 e 09 0.9 1.0 0.8 0.6 03 03 03
>000 2 24 36 28 28 23 16 14 13
O AL
1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 7|Etes 04 0.3 0.3 03 04 06 08 08
£ : OL{X|EAIRE 2017, HIARIZHA 72! BX : 27H2 2714 LIER(1990~2017)
@ 199814 9|5t2|7| 2! 2008 MIA AN 2827|E H|2lstH X|&X S7t 4|
® 32 Z712:2 20001 O[H0| |3} £7180| S51E) EREEEEETEES

- EH = o SCIC|E MM So= 01510 ZRA AH|= 4ot S716CLt B, iRt S| 2&2[et Xiakt 24|
- _ _“mEs 2512 Q1510{ 5K Alb|i= X4x0R ofstelD i 4
T .= o LE4Quie| o] B U A8%} E40| DENMOR Olsio] (HEDE 3 KO 2 SMDEaTt
B B 2Mst= 0{ds| 0l
= B [E 5-4] LY Al RpSA} | ! 2471A HAHISE =8
7= 154 164 174 18 194 204
_ LYot
NEYNIESN (/) 17 18.6 19.2 19.6 214 243
BRI TE g
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2eIA8E 140 127 123 120 110 97
(g/km)
B2 Mg e oi7KstE CP[EEES x| : Z7}2ATIAOIHIER|(1990~2016) £ : sl7m
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[E 5-5] JLH SR EHONEF 30| (=2 - o, %) [E 5-6] £ XISX} ‘dit=o| (M) ESE8X S530|(%)
= 20124 2013 20144 2015 2016 e RER=I O|EfZ|0} o= 5t
. 202,844 182,021 186,702 173418 173,008 SMALL 52.2 62.2 37.1 12.9
oo (17.3%) (16.0%) (15.4%) (13.1%) (12.9%) LOWER MEDIUM 27.7 19.0 25.0 24.7
UPPER MEDIUM 13.1 12.3 21.9 35.7
A 247,632 237,512 255,055 298,160 331,167 EXECUTIVE 6.9 6.5 15.9 26.8
< (21.1%) (20.9%) (21.0%) (22.5%) (24.7%) SH| 100.0 100.0 100.0 100.0
SUV 6,661 1 1,998 32,932 86,233 11 0,621 ZX{ : Association Auxiliaire de I'Automobile (AAA), JAMA(Japan Automobile Manufacturers Association), SFEXFS R I15|
x ) Z2kAQ} 0[Et2|0k= 2016 Al SELA 7|=
Cbv - - - 2,956 6,087 22220158 £HSECS 7|E, 822 20164 £HSECS: 7|F
o= B27|F : Small(660ccO|2h), Lower medium(660~1,500ccO|Dh),
—_ 500,914 497,135 506,653 539,073 479,135 Upper medium(1,500~2,000ccl|2h), Executive(2,000ccX2})
e (42.6%) (43.7%) (41.7%) (40.6%) (35.7%) 313 227|Z : Small(1,000ccd|gH), Lower medium(1,000~1,600ccO|ah),
Upper medium(1,600~2,000cc|2H), Executive(2,000ccE2})
SUV 219,515 246,988 264,537 302,086 266,508
Ccbv 21,854 35,419 32,860 24,323 10,039 [E 5-7] 2L AL} =X 204 sis} X0] gl oh %)
=i 182,667 186,308 211,482 259,478 269,502 ag 23 A3 =3 CH3 S|
(15.5%) (16.4%) (17.4%) (19.6%) (20.1%)
501414 1,608,004 3,446,486 6,582,922 4,108,048 15,747,162
Suv 30,674 34,509 40,285 63,881 77,540 . (10.2%) (21.9%) (41.8%) (26.1%) (100.0%)
1,711,674 3,544,547 6,883,857 4,417,823 16,561,665
Ccbv 30,448 30,442 41,629 68,266 65,992 20154
(10.3%) (21.4%) (41.6%) (26.7%) (100.0%)
CHE L s i K5 SR 1,798,962 3,671,554 7,154,802 4,707,737 17,338,151
< (3.6%) (3.0%) (4.5%) (4.3%) (6.7%) 20164 o T e e e
(10.4%) (21.2%) (41.3%) (27.2%) (100.0%)
SUV 73 11 1 =
EX : shaxtSAHIAR S|
Cbv 269 144 14 1,030 5,245
=1l AfOHO| =2 7 ; EA AHA O 0= AHI|&H L 3lods = Al
" 1,175,891 1137027 | 1213943 | 1326776 | 1343379 ® Ul ASA LS| SRS HUSIHENE HE M ASA dit=of XSkt A ef= 25| T =
= (100.0%) (100.0%) (100.0%) (100.0%) (100.0%) EiE H0|1 Q2

EX : SIERSRHI RS

% F) SUV(Sports Utility Vehicle), CDV(Car Derived Van)
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[ 5-8] 3Lh A7t XtSA 2472 YIS Hat 0] 9l g/km)

E NAADABHB QAN HI=2F 2D Al X

20134 20144 20154 20164 20174 5-2 J-_l,-o, ToTWw éjl' HHEJ 1&-‘-" é—1
=

R R - T = i =

S2XHA | 1649 | 140.8 165.1 1415 166.8 1434 | 166.3 143.7 165.8 143.9 m 20202'&'7*&’:‘525"“3"HHE%’%E”.’_‘EI Hl.l-.l.l

(dhted) | 1606 | 1366 | 160.7 | 1371 1614 | 1377 | 1628 | 1391 | 1629 | 140.2

- ® 2014 &XX|7F BAUZ R SHX| 0|2H0|AX|2H 20158 SHXIE Z1t5109 BAU MY (o 2
CHE=~&d) | 1770 | 1538 | 1746 | 1513 | 1754 | 153.0 | 1731 | 1522 | 1774 | 1558
H

+ 2014 BAUS| 1iTC} = 7tsd2 UL, O] TUX|Rt

=
£ 59

(7|EF) - - 2068 | 1794 | 1949 | 1695 | 1714 | 1510 | 1701 | 1504

SR | 2219 | 1915 | 2320 | 2004 | 2304 | 1999 | 2250 | 1963 | 2315 | 2016

StExt | 2128 | 1973 | 2249 | 206.0 | 2204 | 2032 | 2226 | 2059 | 2245 | 2076

i 2l 5-5> 2020 UASE M} HiS2F M X| H| 1 (5] #i0H= CO, eq)
| 1727 | 1494 | 1733 | 150.0 | 1739 | 1509 1731 1509 | 1720 1514

105.0
£X : 0K e
. 98.2 98.9 99.6
1000 s 983
® 2015& 0|= X|&H o 2 HatiEer 571 20 97 g/Km (584 2 O[X|5 95.0
sl o1 e - = — - 90.0
® 3 UiY S8t 3! ak=Xiof Cifet BotlEd =8 HA| 3 22| 3 He
2= 4R S8R L OfL|2t SUHXNSE, 2F=)0f tieh 8| HIE Hallsio] Al S 80
+ ZLHOl= SCHAXION CHeE | A7 AME Y £xifeh &2 80.0
75.0
70.0
<32 54> B3 YA NSRS +42HE 38
65.0
70.0% 65.4
60.0
60.0% 58.4%
54.3% 53.50 55.3% 55.0
51.7% :
48.3% 49.6%
0.0% 45 6% 50.0
41.5% 41.4% 39.8% 2014 2015 2016 2017 2018 2019 2020
40.0% : 37.8% . B _
36.0% 3320 - 2020BAU @ 2Hi| -o AHF|
30.0%
AR : g7 RATIACIHIER|(1990~2017), 2020 F7|247IA ZE2CY
20.0%
10.6%
10.0% 6.1% 6.9% 8.8% 8.7% 8.3%
4.1%
0.0% ® 201611} 20172 BAU TAX|E A3l610] 2HEX|9FC| Xt0|7 O HO{El(15.38BHE~16 7440LE)
A 4= SO EREEh ] LEY CHRZt
. L= =2 x| B AAIAF EYL=
m a3t T 2020 HiEY SHX| €92 Ay =7Fs
£X : ZEWEL(2010)
® A T SLRHS F|Q|5HH £8X1 080| S s 0182 Yot A= &
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TSI 2050 EHASE SIS 9f5t 2
2 Tz ol YR o
21 5-6> 2020 =2 0D} HiSEF AKX H|@ (cHe) - 810k €O, eq) <2l 57> LQAITIA Zkx 2EM 7LHH| R (2020 VS 2030) (SH|:#I0HE €O, eq)
120.0 110.0
105.0
1900 e o9 1000
. 95.0
80.0
90.0
85.0
60.0
80.0
75.0
40.0
70.0
20.0 650 65.4
60.0
55.0
0.0
2014 50.0
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
N 2020BAU 20202 FX| N 27I0IMIE R | AR W 77| 2AME|
-@- 2020BAU -@- 20202 EX| -@- 2030BAU -@- 2030=2HX| -0~ AEX|
Ex] : Z7}2MIIAQIHIER|(1990~2017), 202027 I2AVIAZLEZZ EM H|2X17 |SHSI 27|24 & £ : DIIRATIACIMIER|(1990~2017), 20202 7I2A7IAZZZEM X|2X}7 | SHEI 27| 278l
@ MM LI 7&K 20 52 So610] 2UVA LEZ FXI6t QI=X] 2| ® 2030 Z= 2Ol AJEAIEQI 20183 MAUX|ELC 2017 AXX|7F Qf 4002HE X1t HiS
.« 2020 ZHE 2T THO||M HIA|GH ZHEACH0| O|BHE|QICHH HiS2F AIMZ| =717} opl 2FX|of 0|2t @ CI7|XO =2 2030 ZE ZEM A 2020 HMAUX|of| 2H5IE 2 HAM=2F MF 9l 0
H2 HiE=S2F ZEA 2 0|0{A-HO0F sHLb AKX =22 =JF =0
SICi2te HHEEF A2 0[0{40F stLt AX| HHERS 7t 30| o ZIJ[HOS 2030 25 2CH BF LIS 93} 2020 2L ZHEAC B O KT A TQ
- C}3k 20164 CHH| 2017 HHEZF0| ZAM|Z M2tel 210 CHoliM e == 2
- 2016\3 CHH| 2017 BiEE ZA7F HMXN SUIX| KR7t 7|20 27t 3l52| 2R IX|of| Ciet AS
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22T o L,
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® (EA 22 =) 2DS(2°C Scenario)of|A '50F T M|A| £2Xt BHORZFO| 50% 0|A40| M7 |XHE2{10] &

2 59> IEA 2DS X&' X S2rf4

SEC(HeiTh)

2500

=X{CH4 (S4OFCH) 2040 2050
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HEV 224(13%) 307(15%) 1000
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£Xx : Energy Technology Perspectives(ETP) 2017

(8H2]) O=+2 Phase 1(14-17)01| 0|0 Phase 2(18-27) Al =&, R 198 E 2AMItA HiEE MK =
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@He)) S, 28213 Cid| 30 37.5% ZHAM(30E 2F 35 km/L)

Zx : International Council on Clean Transportation, ICCT(‘19)

REDUCE THE ENERGY MEED FOR TRANSPORT:**

+ Deploy advanced digital communication technologies to
reduce the transport needs (eq. teleconferencing over
traveling) and to improve efficiency of transport by better
utlizing the assets (eg. re-routing due to traffic).

+ Promote mobility services: Promote vehicle sharing and
autonomous driving.

+ Accelerate modal shift from passenger cars to public transport
(electric railways or trams or electric buses).

ACCELERATE THE UPTAKE OF ELECTRIC MOEILITY:*

» Establish minimum standards for vehicle emissions. Give the
priority for electric vehicles for city access.

» Incentivise charging infrastructure rollout.

+ Strengthen link between the power and transport sectors for
integrated planning and policy designs (vehicle-to-grid services).

« Deploy low-emissions city trucks.

FOSTER BIOFUELS IN ROAD, AVIATION AND SHIPPING: ™"

» Eliminate fossil fuel subsidies and implement carbon pricing
to increase the competitiveness of renewable fuels in the
shipping and aviation.

+ Adopt supporting policies to scale up sustainable production
of first- and second-generation biofuels. Introduce specific
mandates for advanced biofuels and put in place direct
financial incentives along with financial de-risking measures.

£X : IRENA (2019)
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