22

21 M

2022. 04.

=7 Vol. 22

2733%6220 H
ISSN 2733 6220

April 2022 / 10,0002

Electric Vehicle Magazine

Global Issue
SICHX}, QIEEH|AIOFA OFO|RY] 5 =2 A4t

EV Special Interview

A KOPTI 23 “HE317|& o7 BASE ME” EV Battery Focus
tHi77F A% CHAL “HEEQL Sh=, Of2 £ MK MEL” LGRIE, S0| A AH lol HLt7|X] 28 715t
Global Material Company EV Global Market
FOIZO, 7|z -LC 2 TorDl= XA LT =4 20214 H MA M7 1SRt T 6662HCH--- 28] S7t
EV Hot Issue 22| 0f|M|o]
BMWZ2(0}, Z2|0|Y HHE X Z=SH H7| MTH SA HUX] gt eHEEEd - dHld -y &E AEaHOF

L]

yundai Motor Manufacturing Indonesic
Grand Opening Ceremony

@& HYUNDAI

AHAISAL QEHIAIOF S &M







..
v
(]
(]
v
"
']
L
"
L]
"
"
-

st=an wr_ar-.-i




April. 2022 Vol. 22

Electric Vehicle Magazine

Contents

EV Global Issue H

EV Special Interview l

EV Global Issue il

EV Special Interview Il

Global Material Company

EV Hot Issue

Carbon Neutrality

2050 Carbon Neutrality

08

16

30

36

48

54

60

64

HEE, MAIIN 71 =

=7 S BHASEY

QICHAL, 2IL{0f| & OIS E &8

OlcH 2=|E] Hef HYAY 75

2ol SH=AIRO| M7 |XE AR HE % I
HS3t MIE-MH|A 1510 EESHC
OFE5t Lt}

[y

(=]
Sttt Mil ATY-EFS NEHMA =7

Aot Xftk

222 AE7/Is8Y 7Y 2

BMW ZZ|0}, HEHE Z|x &2K7|X}
J2ZH BMW i4 =L SA EA|

X7 25 A= 1.6E Aot X|7|2H
LAI7IA HiZE 2050E7HX| 84% ZE5HOF

H 40% =9
o 22 A

2030 24714 AES



St (ﬁa‘-@ 20101 AHRSE
50% &2l ~2022. 5. 2K

Exvo NAVER

HI9vl

=H™ TINSN
e [AY

2022. 5. 3@h - b. 6@
NIZE=NIZIHMHIE

17211 Expo” (ADZHH7|IXISRIAAR 1721 Bipo” HOS| ZHHI|XFSAAAZE FalQl0l8]

13| Q) oay Q) uutwmes  Cyuir () == . (@) FNigv=mcy | selojCIoimEL | "4' 47 Bloomberg

Ao amazage O

| DE 7|9 | -
(%] CIUITMEN CJumcmunmm CPu=srmmmzm @ KOMIPO  CAp eavmizs QueeY  HHEAY  [Fundacoptal

ol el ﬂamcxmx- SHIN&KIM




Electric Vehicle Magazine

April. 2022 Vol. 22

Contents

Intelligent Robots Policy
EV Battery Focus
EV Global Market
EV Column &<312] 0j|A|0]

EV Global Report IEC

EV News Pick

4= Column

EV Law Column
Ol BIALS| ZEMERY
IEA Special Report

EV Global Trend

EV News Briefing

EV Statistics

68

70

74

78

82
86

88
90
94
98
106
108
118

Al

S 2% JIEWE 2440 FAF
AAL, MHIAZE 16000 HE 22

LGRIE, 50| T7|xt H{E 2| ZOHZAY
AHSE| A T S Y S &S
X

e MIA 7| S=HAL T 6662HTH
CHX}-710F EV EOHE 59--ElS2t 19

I'.Q.EJ

20501 EHAZE AT},
SHHOIRE 100% RISZHOLX|R Hatet 2 Q7P

|IEC and Climate Change

TR 2 HH MTTINSKIAAL,
TP HEZYH2022" SHAEHE 4

Helol= 228 2t At V(A HY: S5 P20l tHB[oHOF

Global emissions rebound sharply to highest ever level
W ARERRE, 202 \ BEEMAET HE &1
43Xt H|Z= Smart e-Valley I3 ---‘CES 2022" EZIE 24

=L Ui T XS} A0S 1= TletERt



2l-g-TEAA

en Whole Pr

g2 AEl
MIZRICtrol bR 5-S12-MER A
&1 DPL0)| TSk plet HAS o|0|GHL|CE

3B Mlg= et les

S 0f LI LT

HEcH - O NSt 2 A
HIO|RHIE 3 ME-EHE(r-PET) H& A& HL

_l_'E_EH ]I-HEB‘% _iAg O] R XH)\H)\“IO Ojﬁ 2 %
X‘H jHI:I}—l |_ J‘(—fOi h:a:iog ESG% %
’éiﬁﬂ Li2Hla Lt
CHeHQI= F18H 0| 71%0) Ect
ZE = =] gru ]
SRS AFEEAASA LA
Jeju Speial Self-Governing Province Development Co.
i R A ZH|O|R] L&% UL F ALy e @ RIFENZAr F4] QIAELT2Y IS AL 24 o] A ETM HIESEAA| = FHERHIE
www.jpdc.co.kr ht'[D ;’;‘webzme dec co.kr | WWW nstaqmm rf:m.f;pdcmudo wwwfacebook co-n{dec jelu T wWww, JP juhwe.co.kr




Electric Vehicle Magazine

April. 2022 Vol. 22

U _ (ADZHIHT IR SRIAAZ(IEVE)
(2)63390 MFSHXIX|E HFA| MHZ 330, HFHTLS7|SHX| HO|YUY DS 35 M-313%

ol Ak
BElRl AlFel

EMS NS 201073

on

ojn

2920204 88 10

re

HOI_ (F)S UL
M 3t (064)702-1580
Z0|X]_ www.ievexpo.org

TE=_ 12 | 2H|H7| RS KIAAZ SNS HEZ 7} |

H10-T=EE29 (064)702-1579, 1580

SHOIX| Ho|AS QUAELTH

TZAE TOHR |

|ZE| XHXILLZH 033-641-3000 |22 S22|22(RFH) 031-700-9050 2% L2|ME () 061-433-6226 |HHI| HH21(T, 23t AEH) 055-634-2335 THEAEN 055-680-0972~3
2EMF($UE) 055-638-3232 |A7]| Y2 031-397-7963 BAZEZ(EY%U) 070-4726-1124 BAZEBZ2(HF) 070-4726-2869 2A2|HZ2(ASZ2|0|40t221F) 070-4726-7776 £
A2|H2(HESIN) 070-4726-2843 2T 031-846-2666 AS21(SE) 031-378-1508 THAK 031-510-5422 |AF| WEME &4 054-745-4885 MU21 054-742-9393 |FF| GIE=D
062-655-0060 Z2A2 062-262-5961 HEHZEAA 062-971-9800 |112|. HY| YEH E20HA 031-564-2331 | 2| HUME! 063-547-2280 |2H| ZERINHER(AISE) 064-439-5571
RERRIMRS T 054-434-5571 EULMT(HDE) 054-433-6663 ELLME AIHE 054-437-4200 |LIFE| LZME 061-332-8940 || ZME 063-625-4988 |ZEI| 2{El0j2) 010-3412-
1830 |tf7L| R2EME(HE) 053-781-6056 ISR 053-795-8014 O ACIHSLIA0|M 0563-795-6007 LUKXIMZE(ZAE) 053-644-1214 QEX|MA HE 053-642-8014 QEUX|IMF 2=
X 053-322-3088 |CHM| EZME (0| AETLIAME) 042-861-4300 M|O|EAE0] 042-222-4800 EFAZT(AIFE) 042-489-5000 #|H 21 (CHEX|H) 042-332-2676 |SaH| UM 033-533-
4316 |2Z| ZHAZ 061-244-1902 SHE21 061-281-6089 |0 SHEZ (LX) 061-285-9151~2 |ME| L1 02-579-4495 BITIHZLIA 02-530-0700 Of|LI24f 02-562-4494 1
27 2 1544-1900 AA 21 02-931-9453 EUME(EULHTLLY) 02-881-7396 S3HME(MBCTRLIAIR) 02-789-3898 SEAZ|HE(FR) 070-4726-2825 SAR|H2(AE) 070-4726-7775
Y227 02-3292-0003 Z2AX 070-4487-2234 AZE21 02-3421-1662 || ZEAE 031-703-7279 |MIB| HOISAMS 044-864-4433 EfUZTNIEY 044-868-8400 |&Z| 22
A2 033-635-8056 |4+#| YE2T 031-273-9662~3 || MA(ZUH-EE) 061-742-7811MHZ1 061-726-8888 |0k HEIAF 041-545-7002 REAH 041-546-2066 HHMAMTE 041~
545-9944 |9HE| WA} 054-857-7131 |QHA Z2{AH| TARY 031-410-4623 |Qt| SHI2 (T, BESOIE) 031-476-6500 |2W| UL UTH 031-775-7762 |0i%] 7H2ME 061-652-3071
Lt2tA% 061-681-0823 0|2 061-685-1515 ZI&21 061-810-1188 £t2{A% 061-652-0339 [61F| Y21 031-885-1184 |FY| S22 061-351-0409 |BZ| THEHAE 054-632-
8590 || ZEtA2 1 061-552-1400 |RQ1| 821211 031-336-5656 ZZAX(RQIF) 031-336-2331 |24 SAHSI I TNAF 052-259-2941 ZZMZ(SAAFE]) 052-281-2331 S AH|
HT1A 052-277-4072 |0J™]| MBI21(F, O|MZSIAL 031-637-6677 |2UM| LHEENZI(YSH) 063-832-8088 L EHMZ(EYZ) 063-852-7700 |21H| KGEZ2A XA 032-554-4101 HE21
032-469-5500 Z2MX(H2HH) 032-567-2331 [HE| SA2/L2(FYH) 061-815-4060 |HF| MZE1 063-251-1344-5 STMH(LSHE) 063-231-7117 STIMH(SXAHE) 063-246-8780 &
FE1 055-743-4123 ZIFE1(MBCH) 055-757-4133 ZFE1(AIH) 055-743-4120 |2H| IMER 10 055-283-2848 L2 2|+Z2|A(0HE) 055-245-0579 |MF| MEM(SHE) 043-
224-5665 $AR1 043-259-2600 |EH| BRAMZ 033-255-6587 =XE1 033-252-6586 EXEL(PFE) 033-252-7073 |55 | 20|QA=ZE 043-848-4256 |Ip3| HIAEH| 070-4849-
5121 QLA 070-7767-0116 dHs= 070-7369-8229 [3L| sifAIM 061-532-7700 |EH| F2I21 033-434-4775 |3H4| =221 070-8834-9922 |3k | A= M 061-374-3043
IHIZEAll SREMMERR 064-722-7722 H2MH 064-753-1800 =8ME 064-748-5202 SHMA 064-758-4689 LHEAIN 064-722-3509 CHXIME 064-756-1581 SXIMH 064-796-2175
S0IAH 064-724-7510 SH2A 064-725-7279 MMM 064-712-2981 HUAH 064-759-8959 OF7HHME 064-753-6736 O2tAME 064-744-8341 HEAME 064-744-1114 QLELERR
064-712-2122 @&ANH 064-721-1786 4T 064-722-2107 HUEA 064-712-9898 HMIFHTLLHAIE 064-726-6035 MFZEFE 064-782-6917 ZYME 064-721-4301 HHAMH 064~
748-1177 |MHZEA|| TZR7HH| L 2tRA 064-794-7271 BEME 064-732-7572 {51 Z 064-794-2309 2= 064-787-1997 MHZLMEMZ 064-733-8001

Eecvicvende TEV/E EVIHAZ' 2 e=7iliZR2|flEele #2i2d & 482ds &+ U
EVOHATI O 21 7|A 5 28, T8, ARl S MEEAE BAEX| 2 2E Atze BEVIHATI O X27H0| o, AH &2 0= omet ZLo:

=
XPO  ccsnioincoiss w4 geun.



sAI2HIASEX| [eH3|A

Z7| = OHhtA EHRlT
67HZ 38(AAlS) Bt

B5-17=
kum-ho.park@kr.schunk-group.com
schunk-group.com

Joinus on  [EpiEET
Linkedf] &7

7] FSEHE AZE HX| A M7 ZHE 2H 2|2




EV Global Issue H 3Tkt

HYURNDAI

Sithxt, QIL{of] A OIMISE =S
Ol ZRe|E] HEF HeHH ==

re

7 25Tk A7 |2} FAk---oto]l @Y 5 AAES 2 Q1Y A 7|k AHER A 24

OV AU H7|AE ok YA ST F R U 2 02kl o

O

3 4

ZZ4 5 00|24 5 A A
X3

Ay
QT QI HHSHE A

AUXISRIZE OLMIN(S EOt=71 7)) XY
E|ZO| 2GRt GHAHHE U=HAO 5

SRt AIA 491 Q17 =21 Q= H[AOh=
S2 0|71 6O 0]ALO] OFAIQH AJRH Z2FS 9
3 QIZIAIO} ZAIS MX IEHZ &2

StCt= A =l0]Ct,
A= XS 16 QIEHAIOF BFIAIA|

(/) ZEfOIA SHOI = AZHIAIOF SFO CHAF Ofe 2E2|E] H=F9] sy HH™0[=tH
N ESAIE HE. RAURL QIELIAIOF SE2 A=HIAIOF O] 2H
0l'd AOll= 23 Y QIEHAOF THE Mol St H= YoM 2 HIIASA
o Fo HHAE Y= HIRH 2= ZOFOIM SHYXMOI Aeks aliet Z0|L Of
HIAIOF & 2AKAY, SR /% SO| &4 0[2457} UL=HIAIOtOl|A] 4ret 58 7| Xt
AT A Lo e

oM 32 FAME Sofl "AU=HAOk= o H 3|32 0[0] “20244 7tEg SR



S-LGUUXERY e HiHSIUE AUXIE
2 7012tEAN “ES Soff ™ MIAIZE HoI= 2 2
THAJOF Z2fEf7 0L 2ERIA A & 0|2t

(et
0 7S LEFRC

ORMI2F Al 2t
XI7I2ELe} Q- 21X X =AU

Cixt @l IAJOF BEHE 77217000
OfHOD| g5 K| 1581, B% 25010 R
OIZH WA SRS 25 OYOICE BEXHI= HE 7Y
e |

w3 oF 1591 50008k (1%

S0 X

°|EHIAI0H5§!E AT, oY, =F, ZellA, XM S

g, 222E| O[:cH|0lM HIE| S& & ARt 2=

Ev 819

239 tHEZ GAl 7|2 =202 "L |2
AOIA T [AFZ CHERI0] ER0HT. 0F0[24 5 4t
I

0| M7|x} MO WEHO[X} QIEL|AJOF ZHLFO]
2 o5t 5t 7470|2tH RAO 2 E6I5HTIT ULt

9| OFMI2 K| 2+gAt SHOILE. Ol= AR Q1=

HIAIOF LHOIA] OMI2E AIEE Plet

FE it 7K 7tsottE AE 0[S,

£35| =& X7IZELO|A 40km, Z|CH RHOIX} SHOL

ol SHXIQ HE T2|230A 60kn HOIH U0
EHAIOH L = 28 OISt BHE =7t29] &

ol
=0[ Z0[et 220f A= 1 T

2 150



EV Global Issue @

SO}

SR} QI HA|OF ZEE JHQ

X QIEHAIOF EFtAIH REDIA ZH
2 X 778t 7 m2(QF 23.50HE)
MARSE  150HTH(Z|S 25THTH)

S2E, 00| 5, MEtH|
(B3l 271, 28 MPV(Z3f ot7))

QIZHIAOF == XFHEEMAA| 11
E22 0|0 UCH O] &2 = g9
Zp MZ 277HR] HZE UC
SAORL QIEHIAIOF SE2 QUEHIAIOF 220 R}

£ 2U7| g1 oiX| 2 X 20| 72[5HH

OH'I .IP>

OFMIRF A 4~Z0] ZO[oh OFMI2F A2 ASX
=2 29| YX|2t= BIHTH.

A2 QUEHIAOF X, 22t We2| S+0]
Ab ol AIZES| QX2 APFIZER} HHS
OFI2EL, B2 S QIEHIAOFS] FQ A
CHELE0] O] 0l A
QA0 STE2 TSt

20| SEOIC.

ra
o
oX
0L
oE
1o
i)
00
Q'E

B 2 2H|2 ST HHS 2R 4ot ¢
89 &8 SHe= 3EIR/ I adsE &
2K 7 |2F X 2HIE Solf t7|2F
LYs EUCH = SEO BHAM 22 A
Sofl € &4 22

O
J‘._7|7<f %‘HHEOE A= oftt= HolM 7t
2 2[07F AU

Bl
!
il

17| Xt01X} QIEHIAIOF EIE
b IRIZA] QUELAIOF 7[R

o7
Jg
Sllixt= Ol S =34 2 010|QY 5 M2
Al
Of
A|

0|24 5= HUAITEO0| OtMRI0l|A itoh=
=]

P
10
ol d
0

e
b

B A0l SAROI It 283 HOR Oy
et

S5 SRR QAUZLINOIIA HE HIIXE 4
A5H01 ObMIer 21T0| REHA e S &
RSk, Y ARISO| 70% Ol MRS Opyet
FQ At AIS 2ZXO2 TSICls A
olct.

FHCNRHE KILt3h QI LAt Ofo|Ry 2



E=jn Lt YHEZS S 6060 HOHoH =L
o

F87%2 Y=H2 HRra

x
EV AIZUA =X K9S 20l & =+ A=

0}22{ 010|224 5= & 10€ QI=HAJ0f 22|
Ol JHz|=l= G20 4390 2= F&E0] 0]
82 HUAA G80 ME3t ZEt BH A &t
o XY=t

Rt 122E QA 2285 E QU= HAJOF AZO|
AlZfBH J2ER= 7Y HARE Q=

i =S gl WEE 2

=2 pof

=
=
A0 DZHS 2| &

o

2 AYEH|E] MH|IAQI SFZIE HIRH F

2
B 2T BX AAR(ADAS)} Oi-2tar M2
O, HA AN S 15 MYS A HE/UH

ETHOFL2t U 7t B, 18 W AL Al A
A uE SR FYE B Z2OHO2 QL
AlOt IZHE 9| 20t QAS HMRE & AIFOIM
Z2 032 21 ATt QAUZHIAIOLOIA YAtE
Se|Ef= ORMICH H S5 XH2E -2 E0

0101 Sitixt= Soll &H7| & WEIHE, SHEt|
Ofli= OMIQH T=ERTZ Ll /et O2H Kb &

# MPVE QIE LA SHOIA YABICH )
0|C}.

EV 10111

HYUNDAI MOTOR GROUP - LG Energy Solution Battery Cell JV

" GROUNDBREAKING CEREMONY

HYUNoAI @ LG Energy Solution

T

Septemn", 2021

ESn =)
QIZHAO} HEIt F= MO E2E= BE Y
Ml 2 ARRIMI(16%) BHA SO A2H, FROIM
AtEote AT 202192 20307 oA
12HH 01, & 13CIO{CHE HY|RI2 ettt

cl



EV Global Issue H 3Tkt

ML BT R e WA

& HYUnoR!

]
el |
Helixt st =358

= sl MO1DT Compang Arsust Srarehciders Midling
A=0|ct.

SIUAIES QU0 T7[RF 2iX|et M2t
Off £3ot A&7Hstt BiH2E 35S ?Iol LG
OUXIERA £ HiH2E 5

OlCt.

Aol 9F QUEHIAOF 712t X[HOf A1 A1) H

t
Al U & 332m* BHO| YHSH FX|0M SAt

£ At HiE 2| SAEE2 20233 Y|
=5, 2024 HEV| S i AiE AR

o i ror

HIR S &% W Closet T2 IR}
olct.

BCHRH QIELIAIOF BRI arel B
XTI YAEI= HIEIS H5
LIAIOF 7} TGt TISEt et e 4 %
A Sk Z0[ck,

ZT9| BhSY2 01 FMUME “AZLIAO}

=2

oz
bl

Il

oy M

40

o

n o

L&, TUE, EIN0IE S TIIA LS et
Oither =S ERFotl ALH "DRIVIX| F
£2 ?loll H2AEF(GHY) ETHE =2aH0f
Syl 7|1E YEE e =3
SIUXIEE2 HE JdF0| 7|tHel= 2=H|AOF
S HIZS ORMI2t HIIRH AU E Fad 2
totse Aoz MYot UGt



EV 12113

O|L| =X} Bt 51 OfM|OF A|E} 7HZ
AFTA-CEPA-RCEP 21} Sk 7|C{

QiliAtE QEHIAOF SE HE 22 ORM2t A A0l AUHEEHEMSEREERCEP)O
YlxE St 02 48 S=HE =2 et
OrMICh AlE2 2l “Xfoil HE* S| A7t =7HE RCEPE OfMICH 107H=(EEL0]- Z 202l
= Z|tH 80%01| 0|F E==2 M| F=H0l =X|TH, HIAIOt-2t 2 Z|O|A[OF-OfQFOH el T 7t
OLM| QR HR 2 & C*,(AFTA)OH et 20182 H 2-H=-HEE)D HIGE) OIS B7l=(2F-&
25 olX=k20] 40% 0|¢e 8% &8 &= = U=t R EYUE) § & 1674=0] Hofol=

ZF FEAM| SlIE0] F04EIC.

0= QUELIAIOF STOIA Hitet MHSAHE

2F =70l FEM= 2 + U= AS 20|
otCt.

2019 118, et=1t QAo 22X HX|
SHAF HH(CEPA)S HRACE. 0] BYS Salf o
=0[ QUE=H|A[OFOf| #%3% 2 =5 WREEY
M7 SN Ee HAXNCZ HHEL EoF oF
=2 QEHAOI2 R +|01|:? HRE t.':EEf.

O] HEC= ARt Yits floll £01= 2Z MIS
I XS BE 53 et=0A AEHA Oz 2
2 HMIZ Qlol £ol/t RdotAL BHE Liet
20 Sele RS Al oA R

r




EV Global Issue H 3Tkt

IR AR HOICH RCEP= M MIA =LiSAat 2 Ol&e| AtsAt HOHE OFMIRH 2T AkSAt
(GDP), 217, W9 -T-FE—I 329 15 AHAlok= Al AIZHO|Ct 2020E 1} 2021E0l= Z2LH9 St
A |t 2o MHRFAHE(FTAOI. 12X 25 25 g S22 Qs Tt =
SICHXt= AFTA, CEPA, RCEP &1t 2! Ay =310Lt 2025 0| CIA| & 100THCH O] A
Mol A= oy DIEHZ 24fet QIEHIAOK| UH=l= A0l 2 A= HOltt
N 2HERE YU H aEE I FUIHez 2 QI=HAIOFS Zetet B=, &ef0JAOF, 22T,
M2 01EsS %HI %’i'lf. HIEH S OtMQt =2 5Ii=2| AsAt A2
2=HAIOF= 2 25 2018E7X| A 100 2025 °f 358TULHOY 0|F A2 = OfeET.

EKSPOR PERDANA AR
HYUNDAI “CRETA" =

SiiR= QUELIAIOF 3 ORMIH X[HOIA =710
OFEEQI ME W, b, T MK =S ol
SHLUHQI RHESIE HIHRIT.

HIZ W2 HAIS OtM|Qh M2k DH- JHUS 2ok
AEO| B 2AE 7ot S 2AR IR
Ot SiX| ZH SEWLRE L] ZI2iet Y A
AE 7tsotal A

Lot SX0f 2MetE FHEH A= HE EAE
Flofl =L BZALLE X BEAL 29| 71E Mg
£ FUot= S oA BEEM9 7Is 92 28




EV 14115

MOU Signing Ceremony on Investment Cooperation
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Detailed Specifications

Country of origin: Germany

Weight: 285~315g/m *

Thickness: 2.85 to 3.15mm

density: 0.1g/cm °

Fireproof temperature: 1,000°C (max: 1,300°C)
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Volkswagen strengthens profitability sustainably A year of Volkswagen's ACCELERATE strate
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Deliveries Sales revenue Operating profit® Mot cash flow

€2.5bn
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Carbon Neutrality
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0~2250V /0~3600A / 900kW
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« PV Array IV Simulation
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-HEAHAIS

Application

)\ Renewable Energy & = 0F
53 20
EV/HEV/Fuel Cell ' .- Factory

HV Battery - B“‘ED&;,&"’E; sl

| High Frequency Bmust + Air Conditioner Traction
| Rectifier : ;__] 1 —
Motor

Compressor

Wireless Power

AC Qutlet

AC Supply

Business building s — e

NO g s Fo a4 % xpEd H| 1

1 HAAFe(V)/ BATF(A) 2,250V / 3,600A(HE) Master/Slave

2 | SHHH(W) eI E 30kWEICH

3 | Power Rack 7+ Z|CH %12 900kw

4 | E2FEE e <0.05%F.S. / MF <0.1%F.S.

5 Function Generator L§Z Aging, Automotive, PV MPPT, Battery, Relay/Fuse Test

6 | OiLiX] | YE 95% DC>AC

7T | E2OEE 30kw 3U SRl

8 | Autoranging power stage ERIMESE G2 Helo A M s5 Ils defa ®MR =8

9 | Communication Interface RS485/LAN/CAN/USB/Others S Optional
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2050 Carbon Neutrality
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EV Global Market
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IEC and Climate Change

Smarter cities to meet UN SDGs
According to the UN, 68% of the world’s population is expected to live in urban areas by 2050.

The challenge will be to supply these populations with basic resources such as safe food, clean
water and sufficient energy, while also ensuring overall economic, social and environmental
sustainability.

Cities will have to become smarter and use technology in different ways to meet these
challenges. The IEC defines smart cities as urban areas “where improvements in quality of life,
city services, sustainability and resilience are accelerated by the widespread and transformative
use of data and technology”. New technologies are available that can help cities better
understand and respond to the needs of their residents. However, to fully leverage the benefits
of these technologies, standards are needed.

The IEC Systems Committee on smart cities (SyC Smart cities) coordinates the development
of standards to support the integration, interoperability and effectiveness of smart city
systems. It publishes IEC 63152 to serve as a best practice tool for city planners. Given the
increased frequency of natural disasters and the destruction they cause, this standard proposes
guidelines to sustain a variety of city services following a disruption.

The joint committee between IEC and ISO, ISO/IEC JTC 1, created Working Group 11, which
develops foundational standards for the use of information and communication technology
(ICT) in smart cities. It publishes ISO/IEC 30146, which provides assessment indicators
and evaluation methods to measure the functionality of different ICT systems within a
city. Indicators help evaluate systems such as a city’s transportation, public safety, or city
management services. The indicators can be used to measure a smart city holistically or they
can be tailored to measure individual parts of the city.

The standard contributes to meeting SDG 6 which aims to ensure the availability and
sustainable management of water and sanitation, as well as SDG 11 for inclusive, safe, resilient
and sustainable cities and human settlements.

These IEC Standards also contribute to SDG 9 for resilient infrastructure, inclusive and
sustainable industrialization and innovation.

Vertical farming to ensure food supply
According to the UN Food and Agriculture Organization (FAO), 820 million people in the world

today do not have enough to eat. Farmers and policy makers are looking at new production
methods to meet world food demand. While indoor farming has existed since Antiquity, new
concepts such as vertical farming are becoming increasingly mainstream. Instead of growing
produce horizontally in a field or under a greenhouse, vegetables and fruit are cultivated indoors
in vertically stacked layers, without natural daylight or soil. This form of farming does not require
pesticides or long—distance transport, making it more sustainable.



The momentum for vertical farming has risen as the prices of LED lamps have tumbled. LED
lights emit significantly less heat than other forms of lighting, allowing them to be tightly
packed in vertical installations without harming crops. Specific LED grow lights have been
developed, which can produce the exact spectrum of light required for optimal photosynthesis.
These lights can replicate and even improve on the properties of sunlight. LEDs can be
finely tuned to match the different development stages of plants, from blooming to fruit
development, improving their taste and their levels of vitamins and antioxidants.

Animal welfare

LEDs are also used for conventional indoor farming. Optimized lux levels can be beneficial to
animal wellbeing and reproduction. Optional intelligent controls can be cost efficient in large
facilities, thanks to increased energy savings.

IEC TC 34 issues key standards pertaining to the performance and safety of these lights. For
example, IEC 62031 establishes safety specifications concerning LED modules for general
lighting.

These standards are helping to meet SDG 2, which is to end hunger, achieve food security and
improved nutrition and promote sustainable agriculture.
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About the IEC

The IEC, headquartered in Geneva, Switzerland,
is the world's leading publisher of international
standards for electrical and electronic technologies.
It is a global, independent, notfor—profit, membership
organization (funded by membership fees and
sales). The IEC includes 173 countries that
represent 99% of world population and energy
generation.

The IEC provides a worldwide, neutral and
independent platform where 20 000 experts
from the private and public sectors cooperate
to develop state—of-the-art, globally relevant
IEC International Standards. These form the
basis for testing and certification, and support
economic development, protecting people and
the environment.

IEC work impacts around 20% of global trade
(in value) and looks at aspects such as safety,
interoperability, performance and other essential
requirements for a vast range of technology
areas, including energy, manufacturing, transportation,
healthcare, homes, buildings or cities.

The IEC administers four conformity assessment
systems and provides a standardized approach
to the testing and certification of components,
products, systems, as well as the competence
of persons.

IEC work is essential for safety, quality and
risk management. It helps make cities smarter,
supports universal energy access and improves
energy efficiency of devices and systems. It
allows industry to consistently build better
products, helps governments ensure long—
term viability of infrastructure investments
and reassures investors and insurers.

A global network of 173 countries
that covers 99% of world population and
electricity generation

l@\

Offers an affiliate country programme to
encourage developing countries to get
involved in the IEC free of charge

A4
v
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A

v <

Develops international standards and runs
four conformity assessment systems to
verify that electronic and electrical products
work safely and as they are intended to

o)

0]

|EC International Standards represent a
global consensus of state—of-the-art
know—-how and expertise

)

A not-for-profit organization enabling global
trade and universal electricity access

/")

Key figures

173

members and affiliates

>200

technical committees

20 000

experts from industry, test and research
labs, government, academia and
consumer groups

>10 000

international standards published

A

global conformity assessment systems

>1 million

conformity assessment certificates
issued

>100

years of expertise
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Further Information

Please visit the IEC website at www.iec.ch for further information. In the “About the IEC” section, you can contact your local

IEC National Committee directly. Alternatively, please contact the IEC Central Office in Geneva, Switzerland or the nearest IEC

Regional Centre.

Global

IEC - International Electrotechnical
Commission

Central Office

3 rue de Varembe

PO Box 131

CH-1211 Geneva 20

Switzerland

T +41229190211
Fax +41 22 919 0300
info@iec.ch
www.iec.ch

IEC Regional Offices

Africa

IEC-AFRC - Africa Regional Centre
7th Floor, Block One, Eden Square
Chiromo Road, Westlands

PO Box 856

00606 Nairobi

Kenya

T +254 20367 3000 / +254 20 375 2244
M +254 73 389 7000 / +254 70 493 7806
Fax +254 20 374 0913

eod@iec.ch

fya@iec.ch

Asia Pacific

IEC-APRC - Asia—Pacific
Regional Centre

2 Bukit Merah Central #15-02
Singapore 159835

T +656377 5173
Fax +65 6278 7573
dch@iec.ch

Latin America

IEC-LARC - Latin America

Regional Centre

Av. Paulista, 2300 - Pilotis Floor - Cerg.
César

Séao Paulo - SP - CEP 01310-300
Brazil

T+55 11 2847 4672
as@iec.ch

North America

IEC-ReCNA - Regional Centre
for North America

446 Main Street, 16th Floor
Worcester, MA 01608

USA

T +1508 755 5663
Fax +1 508 755 5669
tro@iec.ch

IEC Conformity Assessment
Systems

IECEE / IECRE

c¢/o IEC — International Electrotechnical
Commission

3 rue de Varembe

PO Box 131

CH-1211 Geneva 20

Switzerland

T+4122 9190211
secretariat@iecee.org
secretariat@iecre.org
Www.iecee.org
WWw.iecre.org

IECEx / IECQ

The Executive Centre
Australia Square, Level 33
264 George Street
Sydney NSW 2000
Australia

T +612 46284690
Fax +61 2 4627 5285
info@iecex.com
info@iecq.org
WWW.iecex.com
WWW.iecq.org
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IEA Special Report Global Energy Review: CO2 Emissions in 2021

Global emissions rebound sharply to

highest ever level

Ied

Energy-related CO2 emissions grew to
36.3 Gt in 2021, a record high

Global CO2 emissions from energy combustion and industrial
processes rebounded in 2021 to reach their highest ever
annual level. A 6% increase from 2020 pushed emissions to
36.3 gigatonnes (Gt), an estimate based on the IEA’s detailed
region—by-region and fuel-by-fuel analysis, drawing on
the latest official national data and publicly available energy,
economic and weather data.

The Covid-19 pandemic had far-reaching impacts on energy
demand in 2020, reducing global CO2 emissions by 5.1%.
However, the world has experienced an extremely rapid
economic recovery since then, driven by unprecedented
fiscal and monetary stimulus and a fast — although uneven
— roll-out of vaccines. The recovery of energy demand in
2021 was compounded by adverse weather and energy
market conditions, which led to more coal being burnt despite
renewable power generation registering its largest ever annual
growth.

Emissions increased by over 2.0 Gt from 2020 levels. This
puts 2021 above 2010 as the largest ever year-on—year
increase in energy-related CO2 emissions in absolute terms.
The rebound in 2021 more than reversed the pandemic—
induced decline in emissions of close to 1.9 Gt experienced in
2020. CO2 emissions in 2021 rose to around 180 megatonnes
(Mt) above the pre—pandemic level of 2019.



Figure 1 Total COZ emissions from enargy combustion and industrial processes and
thair annual change, 1900-2021
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The 6% increase in CO2 emissions in 2021
was in line with the jump in global economic
output of 5.9%. This marks the strongest
coupling of CO2 emissions with Gross domestic
product (GDP) growth since 2010, when global
emissions rebounded by 6.2% while economic
output grew by 5.1% as the world emerged

from the Global Financial Crisis.

The world has not heeded the call for a sustainable recovery from the

Covid—-19 crisis

With carbon-intensive growth reminiscent of
2010, the global economic recovery from the
Covid=19 crisis has not been the sustainable
recovery that IEA Executive Director Fatih Birol
called for at the onset of the pandemic in 2020.
Nonetheless, certain advanced economies
have emphasised decarbonisation measures in
their economic recovery. The |[EA’s Sustainable
Recovery Tracker has shown that as of October
2021, USD 470 bilion had been earmarked for
sustainable measures within recovery packages
through 2030. Looking at the crucial 2021-2023
period, measures to date could mobilise around
USD 400 billion a year in clean energy and
sustainable recovery investment. However, this
would still only represent 40% of the investment
needed in the |IEA’s Sustainable Recovery
Plan, which is aligned with a pathway towards

reaching net zero emissions by 2050 globally.
Clean energy provisions in the recovery
packages of several major economies have
contributed somewhat to mitigating the near-
term rebound in emissions, largely where low—
carbon programmes were already in place and
could channelthe additional support quickly.
However, many recovery plans have added new
programmes, which are set to have greater
mitigation impacts in the coming years.

The world must now ensure that the global
rebound in emissions in 2021 was a one-off
— and that sustainable investments combined
with the accelerated deployment of clean
energy technologies will reduce CO2 emissions
in 2022, keeping alive the possibility of reducing
global CO2 emissions to net zero by 2050.

CO2 emissions from coal rise to all-time high

Coal accounted for over 40% of the overall
growth in global CO2 emissions in 2021. Coal
emissions now stand at an all-time high of 15.3
Gt, surpassing theirprevious peak (seen in 2014)
by almost 200 Mt. CO2 emissions from natural

gas also rebounded well above 2019 levels to
7.5 Gt, as demand increased in all sectors. At
10.7 Gt, emissions from oil remained significantly
below pre—pandemic levels because of the limited

recovery in global transport activity in 2021.
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Oil demand for transport remained 8% below prepandemic levels

The pandemic continued to impact oil use for
transport in 2021, with demand more than 6
million barrels per day below 2019 levels, and
emissions 600 Mt lower. CO2 emissions related
to international aviation in 2021 stood at only
60% (370 Mt) of their pre—pandemic levels.
Continued lockdowns and other Covid-19
transmission reduction measures in many major
economies through the course of the year also
stymied the recovery of road transport activity.
A return to pre—pandemic levels of transport
activity would have added another 600 Mt to
global CO2 emissions in 2021. That would have

brought emissions from oil in line with 2019
levels. The resultant 7.8% increase in total CO2
emissions would have been the fastest rate of
growth since the 1950s.

Figure2 Change in CO2 emisslons by fossil fuel, relative fo 2018 lavels, 2019-2021
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Emissions from the world’s power plants reached their highest ever

level

The biggest increase in CO2 emissions by
sector in 2021 took place in electricity and heat
production, where they jumped by more than
900 Mt. This accounted for 46% of the global
increase in emissions, since the use of all fossil
fuels increased to help meet electricity demand
growth. CO2 emissions from the sector neared
14.6 Gt, their highest ever level and around 500
Mt higher than in 2019. The People’s Republic
of China (hereafter “China”) accounted for
almost all of the global increase in electricity and
heat sector emissions between 2019 and 2021.
A small decline from the rest of the world was
insufficient to offset the increase in China.

Global CO2 emissions from the buildings and
industry sectors rebounded back to their 2019
levels, driven by increases in both advanced
economies and emerging market and developing
economies. China was the notable exception,

with lower coal use in industry pushing CO2
emissions from the industry sector below
their 2019 level for the second year in a row.
Transport was the only sector in which global
CO2 emissions remained well below 2019
levels. The emissions reduction impact of record
electric car sales in 2021 was cancelled out by

Figure 3 Annual change in CO2 emissions by sector, 2020-2021
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the parallel increase in sales of SUVs.
The 6.9% increase in CO2 emissions from the



electricity and heat sectors in 2021 was driven
by the biggest ever year—on—year increase in
global electricity demand. Rising by close to 1
400 terawatt—hours (TWh), or 5.9%, the growth
in electricity demand in 2021 was more than 15
times the size of the drop in demand in 2020.

Coal-fired power plants were called upon to
meet half of the increase in global electricity
demand in 2021, with coal’s share of total

generation rebounding above 36%. CO2
emissions from coal power plants rose to a
record 10.5 Gt, which is 800 Mt above their
2020 level and more than 200 Mt above
their previous peak in 2018. Without supply
constraints and high prices that affected China
and India during certain periods of the year,
global coal use for electricity generation in 2021
would have been even higher.

Spiking natural gas prices resulted in gas—to—coal switching, increasing

emissions by over 100 Mt

The recourse to coal—fired electricity generation
in 2021 was compounded by record high natural
gas prices. The costs of operating existing
coal plants across the United States and many
European power systems were considerably
cheaper than the operating costs for gas—fired
power plants for the majority of 2021. Gas to-
coal switching pushed up global CO2 emissions
from electricity generation by well over 100

Mt, notably in the United States and Europe
where competition between gas— and coal—fired
power plants is tightest. In the United States,
emissions from coal-fired plants jumped by
17% in 2021 but nonetheless remained lower
than in 2019. The increase was 16% in the
European Union, but this was

still significantly smaller than the 21% decline in
2020.

Renewable power posted its biggest ever increase in 2021

Despite the rebound in coal use, renewable
energy sources and nuclear power provided a
higher share of global electricity generation than
coal in 2021. Renewables—-based generation
reached an all-time high, exceeding 8 000 TWh
in 2021, a record 500 TWh above the level in
2020. Output from wind and solar PV increased
by 270 TWh and 170 TWh, respectively,
while hydro generation declined by 15 TWh
due to the impacts of drought, notably in the
United Statesand Brazil. Nuclear power output

expanded by 100 TWh. Without increasing

Figurd CO2 ions from fcity and hoat on by fuel, and share by
fuol, 2000-2021
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rise in global CO2 emissions in 2021 would have

been 220 Mt higher.

The rebound of global CO2 emissions above prepandemic levels has

largely been driven by China

Almost all regions posted an increase in CO2
emissions in 2021, with the annual change
ranging from growth of more than 10% in Brazil
and India, to less than 1%in Japan. Emissions in
China rose by 5%, while the United States and
European Union both registered increases of
around 7%.

China’s CO2 emissions increased by 750 Mt
over the two-year period between 2019 and
2021.China was the only major economy to
experience economic growth in both 2020 and
2021. The emissions increase in China more
than offset the aggregate decline in the rest of
the world of 570 Mt between 2019 and 2021.

Electricity demand in China jumped by 10% in 2021, adding the
equivalent of the total demand of all of Africa

The economic recovery in China appears to be
particularly energy intensive. The primary energy
demand intensity of China’s GDP between 2019
and 2021 improved by an average of only 1%
annually, compared with 1.2% between 2008
and 2010 when China enacted huge economic
stimulus, and an average improvement rate
of 3.7% from 2010 to 2019. China’s energy
intensity in 2021 was impacted primarily by
evolutions in the electricity sector. With rapid
GDP growth and additional electrification of
energy services, electricity demand in China
grew by 10% in 2021, faster than economic
growth at 8.4%. The increasein demand
of almost 700 TWh was the largest ever
experienced in China. With demand growth
outstripping the increase of low emissions
supply, coal was called on to fill 56% of the
rise in electricity demand. This was despite the
country also seeing its largest ever increase
in renewable power output in 2021. Electricity

generation from renewables in China neared 2
500 TWh in 2021, accounting for 28% of total
generation in the country.

CO2 emissions in India rebounded strongly in
2021 to rise 80 Mt above 2019 levels, led by
growth in coal use for electricity generation.
Coal-fired generation reached an all-time
high in India, jumping 13% above the level in
2020 when coal generation had declined by
3.7%. This was in part because the growth of
renewables slowed to one-third of its average
rate of the previous five years.

Figure 5 COZ emissions In selected omerging and advanced sconomies, 2000-2021
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Global economic output in advanced economies
recovered to pre—pandemic levels in 2021,
but CO2 emissions rebounded less sharply,
signalling a more permanent trajectory of
structural decline. CO2 emissions in the
United States in 2021 were4% below their
2019 level. In the European Union, they were

2.4% lower. In Japan, emissions dropped by
3.7% in 2020 and rebounded by less than 1%
in 2021. Across advanced economies overall,
structural changes such as increased uptake of
renewables, electrification and energy efficiency
improvements avoided an additional 100 Mt of
CO2 emissions in 2021 compared with 2020.

Per capita CO2 emissions in China now exceed the average in advanced

economies

On a per capita basis, CO2 emissions in advanced
economies have fallen to 8.2 tonnes on average
and are now below the average of 8.4 tonnes in
China. However, the overall average for advanced
economies masks significant differences: per
capita emissions average 14 tonnes in the United
States, 6 tonnes in the European Union, and 3.2

tonnes in Mexico.

Figure 8 COZ emissions per capita by region, 2000-2021
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With both global CO2 emissions and GDP rising
by around 6% in 2021, the average emissions
intensity of global economic output stayed
constant at 0.26 tonnes of CO2 per USD 1 000.
The emissions intensity of GDP declined in China,
falling by more than 3% to 0.45 tonnes of CO2

per USD 1 000 of GDP. China nonetheless has
the highest emissions intensity of GDP among
major economies. This is a result of the dominant
role of coal in China’s energy mix (60% compared
with the global average of 27%) and the high
share of industry in China’s GDP (39% compared
with the global average of 30%). The emissions
intensity of China’s GDP has nonetheless
declined by 40% since the year 2000.

In advanced economies, the emissions intensity
of GDP ticked up slightly in 2021 but nonetheless
remained on a declining trend. The United States
and the European Union have averaged an annual

improvement rate of around 3% since 2010.

Figure 7 CO2 emissions Intensity of GOP, 1990-2021
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The jump in fossil fuel use pushes greenhouse gas emissions to a new peak

The rise in energy—related CO2 emissions pushed

overall greenhouse gas emissions from energy to
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their highest ever level in 2021. Total greenhouse
gas emissions reached 40.8 Gt of CO2 equivalent
(CO2eq) in 2021 when using a 100-year global
warming potential time horizon (see ‘Data
sources and method” for GWP values), surpassing
the previous all-time high in 2019. CO2
emissions from energy combustion and industrial
process accounted for close to 89% of energy
sector greenhouse gas emissions in 2021. CO2
emissions from gas flaring accounted for another
0.7%. Beyond CO2, fugitive and combustion-
related methane emissions represented almost
10% of the total, and combustion-related

Data sources and method

The IEA draws upon a wide range of respected
statistical sources to construct estimates of
energy demand, CO2 emissions and other
energy-related greenhouse gas emissions
for the year 2021. Sources include the latest
monthly data submissions to the IEA Energy
Data Centre (including November and December
2021, when available), real-time data from
power system operators across the world, other
statistical releases from national administrations,
and recent market data from the IEA Market
Report series that covers coal, oil, natural gas,
renewables, electricity and energy efficiency.
Where data are not available on an annual or
monthly basis, estimates may be used.

CO2 emissions include emissions from all uses
of fossil fuels for energy purposes, including
emissions from the combustion of non-
renewable waste. The scope of emissions
covered in this year's Global Energy Review has
been expanded to also include CO2 emissions
from industrial processes such as cement, iron

and steel, and chemicals production. Estimates of

emissions of nitrous oxide 0.7%.

Methane emissions from the energy sector rose
by just under 5% in 2021 but remain below their
2019 level.

Figure8 Energy-rolated gas 2000-2021

B WCO2 from flaring
= Nitrous oxide
= Methane
Indusrial processes
mWaste
Natural gas
=il

u Coal

2000 2005 010 015 w21

industrial process emissions draw upon the latest
statistical data on clinker production for cement
and steel production, and relevant chemicals
data. CO2 emissions from the combustion of
flared gases are also included for the first time.
Non-CO2 greenhouse gas emissions included
within the scope of the Global Energy Review
for the first time this year include fugitive
methane emissions from oil, gas and coal
supply. Methane and nitrous oxide emissions
related to energy combustion are also evaluated,
based on typical emissions factors for given end
uses and regions. When converting non—-CO2
greenhouse gas emissions to CO2 equivalent
quantities, a global warming potential over a
100-year period is used, with global warming
potential values of 30 for methane, and 273 for
nitrous oxide.

Economic growth rates used for this analysis
are those of the International Monetary Fund's
January 2022 update to the World Economic
Outlook. All monetary quantities are expressed
in USD2020, in PPP terms.
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EV Statistics

oUW L= Tof XtSXt
AYE 1= Zl2tBAt

(Rt2riF: "7 M7 | K ATAE])

2| xXI5F74%L TI=H {5 A JA = x| SF74 % A A =
1. 20224 22 Rl2tAx} XSS sk /+= 3. 214Xt A2 E LiSMHf-+= H|E
x5 L sig (©49): o, %) 28 FetAX} LT IS
2278 | 2128 | 2018
3 A 30,951 20,237 17,574 76.1 52.9
8}OIEEJE(HEV) 18,699 14,047 14,782 26.5 33.1 S
H71RHEV) 10,345 4,025 1525 5784  157.0
ZYOFOES(PHEY) 1,257 1,597 948 326 A21.3 R
$AXKFCEV) 650 568 319 103.8 14.4 == L RS
A XtSAH O HIS2| 25.2%E AIX[ot0] St 2€ £|1 7|5 24, Ol X5 SR
2L Tl 4TH 3 10H= RSHRAS 0|
X HRERE 5270001022 |=8 Melotl B F Xl 014 B7t, £5] TV (Xt
= % i 01 2715101 RIZFIA} L% BOHE 2101
(RI&: SRS AR S| St AR SRR E)
AEE £ g
|
g oA 39256 25843 43684  AI10.1 51.9 m stojHE
Sl0|H2=(HEV) 17,622 14,389 22,231  A20.7 225 = FIR
F7|ZHEV) 17,645 9,071 16,697 5.7 94.5 R
= o ==
ZYT0E0[EE/S(PHEY) 3,987 2,280 4708  A15.3 74.9
AAZKFCEV) 2 103 48  A9%8 A% A%

U3 25 2118 0|F 1471 A% F XS4 0|4 S7HHIE AlSI6IR,
Gt 28 4N & 25 AU AN IS
X HEEQ AEB0| ME S | & A2 S71610 '21.88 0% 770E A% _ _ =
RR| St 22| 20% 0[AS RXI(24.4%) 4. 28 XY XtSXt 2L T 4= o o %)
X RISAX 2 2|x 10 S0H'21.98) 0|5, 671 ¢4 1098 43)(11.7Y
=), I A HH| XSt EA2| 30%014 xHX|(30.8%)
(K2 SRRHERARIE3]) 87 122,929 100.0 123316 111,294 105  A0.3
S0f 53010 431 52,102 46205  14.7 1.7
710t 39,560 32.2 37,582 37,038 6.8 5.3
I' Mercedes-Benz 5,970 49 5707 3,405 75.3 46
) BMW 5656 46 5660 5550 19  A01
=Y LTy sig M2 ABA0 37 2673 486 A61 698
2LAM 3718 3.0 3900 4477 A17.0  A4T

TR, % [22.1~28ms[ HE | 21128 [aE | SIS SIX 2446 20 5008 1344 820 AB20

Audi 1,227 1.0 2362 1,269 A33 A481

N
>
off
>
r

HU
nE
rat
oot

ferant SRS AuT) simn) Al e Vokswagen  1.108 09 1783 1213 A87 A37.9
stol=al= 33481 143 29930 115 1.9 Voo 1,047 09 1,202 1,004 43 AI129
bSHIbS 11,870 5. 4339 17 1736 Porsche 777 06 912 677 148 Al48
Z2{70l510/82= 2206 09 3251 12  A322 ErEm&‘)' égf 8-2 ggg %g Ng-g Alg-?
= T - . .

LA ) LA 710 03 36.5 lexus 474 04 677 513 A76 A300

L{ 47 | 2Ex} 185,698 79.3 222,778 854 A16.6 Jeep 441 04 457 498 A4 A35
| SAH 234,223 100.0 261,008 1000 A103 Toyota 279 02 414 304 AB2 A326

Honda 256 0.2 220 295  A13.2 16.4

K= BSASHUILEE = USRS Lincoln 220 02 204 156 410 A252

a3 45 3 Lo 190 02 28 216 A3t2 A%
Peugeot 183 0.1 71 110 664 157.7

FEM% |221-28ws[ EE | 21128 [Em | oS Fod 180 01 339 605 A702 Ad69
Herzxt 82,940 238 58642 167 414 '\/E';aserlaﬂ §§ 8-8 ?g ‘3‘(5) 38-8 Azgg-g
CEE= 39,853 115 32379 92 23.1 E Ons_g’;tyi‘e’ —1— 7 = 7l A
7|3t 34342 99 20898 59 64.3 Cadillac 20 00 63 37 AdB9  N683

EE LIRS 8695 25 5,168 1.5 68.2 Jaguar 17 0.0 56 15 133 A69.6
~AR 5 00 197 01 A746 Lamborgrlgnsi 157; 8-8 38 13 122 £d5.2

Lio17 | 2Rt 265,115 762 292951 833  A95 = e B o5 i R Nﬁ
A & 348055 1000 351,593 1000  A1.0 Polestar 0 00 0 20 A100.0 A

(2 SRRISHMABE] SR URISH23]) (2 SRRSAMLBE SR URIS R3]
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HICH =EE (91 th, %)

2022 2021

= =1 )y AO|
o sl rﬁ%% 28 zug rﬁﬁ% zus
Mercedes-Benz HI2A|E|A-#I= T2]of 8,767 35.18% 5,970 46.9% 7,597 27.83% 15.4%
BMW BMW 112 2|0t 6,837 27.44% 5,656 20.9% 6,012 22.02% 13.7%
Volvo SHRIER F2/0f 1,309 5.25% 1,047 25.0% 1,251 4.58% 4.6%
MINI BMW 12 Zz|of 1,273 5.11% 732 73.9% 1,224 4.48% 4.0%
Audi OrRCZ AL A 2|0 1,155 4.64% 1,227 -5.9% 2,737 10.03% -57.8%
Volkswagen OFRLC|ZAHZIT 2|0} 1,053 4.23% 1,108 -5.0% 1,628 5.96% -35.3%
Porsche ma24 Fz2|of 951 3.82% 777 22.4% 980 3.59% -3.0%
Lexus SIZEQERIS A 554 2.22% 474 16.9% 860 3.15% -35.6%
Jeep ABIBIE| AT 2|0} 541 2.17% 441 22.7% 1,557 5.70% -65.3%
Toyota St EQEMIEA} 526 2.11% 279 88.5% 544 1.99% -3.3%
Chevrolet BRI ZAIBIA} 361 1.45% 535 -32.5% 733 2.69% -50.8%
Peugeot ABIBHE| AT 2|0} 290 1.16% 183 58.5% 279 1.02% 3.9%
Land Rover Tr0f 2HE2H Tajof 277 1.11% 190 45.8% 292 1.07% -5.1%
Polestar EAEIQEDE|ET 2|0t 249 1.00% 0 = 0 0.00% =
Ford ZC Tajof 177 0.71% 180 -1.7% 557 2.04% -68.2%
Lincoln b= I 167 0.67% 220 -24.1% 349 1.28% -52.1%
Honda Srt F2jof 122 0.49% 256 -52.3% 333 1.22% -63.4%
Maserati oflZ (0] 85 0.34% 52 63.5% 81 0.30% 4.9%
Cadillac X|2l| OFA|OHEA| T} K|St 82 0.33% 20 310.0% 124 0.45% -33.9%
Bentley OLRC|Z AR 2|0} 52 0.21% 35 48.6% 20 0.07% 160.0%
Lamborghini OtRCIZ AL A 2|0 30 0.12% 17 76.5% 31 0.11% -3.2%
Rolls-Royce BMW 112 F2|of 21 0.08% 23 -8.7% 12 0.04% 75.0%
DS ABIBHE|ATI2|O0} 14 0.06% 8 75.0% 0 0.00% -
Citroen ABIBHE| AT 2|0} 12 0.05% 7 71.4% 42 0.15% ~71.4%
Jaguar T 2HEZH TFa(of 12 0.05% 17 ~29.4% 54 0.20% ~77.8%
A 24917  100.00% 19,454 28.1% 27,297  100.00% -8.7%
X DSQ| B2 2021'EMtX| Citroen0f] 24t5t0] HA SR OLY, 2022 HLE EHES 22[6t0 FAE. F, 2021E DS2| £=X|= Citroen0i] =0 US.
7|2 S5 (B191: t, %)
Hi7 |2 3Us
~2,000cc 13,795 554% 16,968  62.2% -18.7%
2,000cc ~ 3,000cc 7974  320% 7,862 288%  1.4%
3,000cc ~ 4,000cc 1294  52% 1658  6.1% -22.0%
4,000cc ~ 281 1.1% 297 1.1%  -5.4%
Electric 1573 6.3% 512 1.9% 207.2%
g 7 24917 100.0% 27,297 100.0% -8.7% I718 S5 (491 o, %)
s
H=d S5 (49): o, %) o8 FHes
=2 1202 48% 1737 64% -30.8%
-_ - - 128 53 3W0 1% -600%
@ Hes W Hes £ o 18763 753% 18954 69.4%  -1.0%
™ 2744 11.0% 4,043  148% -32.1% gy = 1635  6.6% 1,602 59%  2.1%
Ve 11,121 446% 14,840  544% -25.1% Y  AgH 1558 6.3% 1251  46%  245%
S EES 7543 303% 5866 215%  28.6% oA 316 1.3% 321 12%  -16%
=Za{70150|22|= 1036  7.8% 2036  75% -4.9% WEE 115 0.5% 112 04%  2.7%
7| 1573 6.3% 512 1.9% 207.2% 28 -8 22387 89.8% 22240 815%  0.7%
g A 24917 100.0% 27,297 100.0% -8.7% g A 24917 100.0% 27,297 100.0% -8.7%
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XH_AMREE S= (91 T, %)
Xl o

z7) 4,676 32.4% 4.5% 5,153 20.7% 6,166 22.6%

el A 834 5.8% 3,643 34.7% 4,477 18.0% 4,592 16.8%
VS 3,103 21.5% 629 6.0% 3,732 15.0% 4,556 16.7%
H2OM 844 5.9% 2,379 22.7% 3,223 12.9% 3,127 11.5%
R 596 4.1% 1,288 12.3% 1,884 7.6% 1,891 6.9%

2 H 611 4.2% 1,181 11.3% 1,792 7.2% 1,539 5.6%

s g 509 3.5% 73 0.7% 582 2.3% 662 2.4%

3 8 447 3.1% 61 0.6% 508 2.0% 632 2.3%

z 8 343 2.4% 160 1.5% 503 2.0% 467 1.7%

o o 443 3.1% 48 0.5% 491 2.0% 560 2.1%
g 365 2.5% 103 1.0% 468 1.9% 508 1.9%

Ao = 149 1.0% 312 3.0% 461 1.9% 547 2.0%

3 = 415 2.9% 32 0.3% 447 1.8% 571 2.1%

3 ¥ 346 2.4% 52 0.5% 398 1.6% 454 1.7%
P 338 2.3% 38 0.4% 376 1.5% 504 1.8%

g 225 1.6% 11 0.1% 236 0.9% 296 1.1%

P 176 1.2% 10 0.1% 186 0.7% 225 0.8%

g A 14,420 100.0% 10,497 100.0% 24,917 100.0% 27,297 100.0%

X LRY A= AF % Al ARFO| Hort HOl (FESIME 8Bt 2|4, UE 2 HolYo| 70 S ZLEHQl A= BQI(Business)F=E22 HA =M, &=45] 71l &
o2 S2&|= AR0|2 7HQI(Private) &S0 2 2&3510{ RAEHLICE

HIAEMZITHEH) (ERT
= 9 = ¢
1 Mercedes-Benz E-Class 2,915 1 Mercedes-Benz E-Class 7,470
2 BMW 5 series 1,497 2 BMW 5 series 5,326
3 Mercedes-Benz S—Class 1,392 3 Mercedes-Benz S-Class 4,107
4 Mercedes-Benz GLE 1,247 4 BMW X5 1,781
5 BMW 3 series 808 5 Mercedes-Benz GLE 1,680
6 BMW X5 748 6 BMW 3 series 1,631
7 BMW X3 735 7 BMW X3 1,435
8 Volvo S90 726 8 BMW X7 1,362
9 Mercedes-Benz GLC 613 9 Lexus ES 1,221

10 Mercedes—-Benz CLS 583 10 BMW X4 1,166
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6. HMFEEXXE M|} A5-ds-EX=

g HAE St RAHS 7|1ZCR A5 45, EX5 52
[e]

HIFEVEIZEOM= 20199 122E AR HA A ZEE 0E MSRLT

s §
o o
202235 = BER9 A5 95 B7|LA0] HY L

% 20228 23 28 V|E EER LHEAR Y

SRS AL 010|245 2WD Z2{|QIX] 2021%]| 4.7 392.3 700 400
SIUALS KL 010|245 2WD E2{QIX| 19QIX| LEQI O|ME 4.9 412.8 700 400
RIS AL 010|245 2WD Z2{QIX[ 1921X]| 4.9 403.5 700 400
SIUALS KL 010|245 AWD E2|21X[ 20Q!X| 4.4 363.5 680 388
SRS AL 010|245 AWD E2|21X] 1921X| 4.5 377.5 696 397
N NEN 00|45 AWD E&{|21X| 192IX] 4.7 309.3 671 383
SRS KL 010|245 2WD 2 21X[ 1921X]| 4.9 329.5 700 400
ACRSKE G80 Electrified 4.2 427.5 342 195
SUALS KL GV60 ABHCHE 2WD 19Q1X| 5.0 456.5 350 200
EINEENS GV60 ABHCIE AWD 1921X] 4.4 396.8 349 199
SRS KL GV60 ABHCEE AWD 2091X| 4.2 379.0 336 192
SIHRIS AL GV60 ABCIE AWD 2121X| 3.9 354.5 319 182
7|OFXtS A} EVE ARICIE 2WD 1921%| 2.5 369.5 700 400
7|OfRtSRE EV6 221X 2WD 2021X| 4.8 436.5 700 400
7|OLRtSRE EV6 S2{|21X[ 4WD 2021%| 4.5 400.3 700 400
AUPNAS EV6 S221X] 2WD 1921X| 5.2 473.8 700 400
7|OtRFSAF EV6 S2{2IX] 4WD 1921%]| 4.9 447.0 700 400
AUPNNS EV6 S22IX] 4AWD 192IX| 5.2 352.5 700 400
7|OfRtSRE LIZ(HP) 5.2 375.9 700 400
=l drs) ZEO ZEN 4.5 290.8 652 372
ELMN ZOE INTENS ECO 4.5 290.8 652 372
2L A ZOE INTENS 4.5 290.8 652 372
BMW I3 120Ah Lux 4.9 226.0 621 354
BMW I3 120Ah SolL+ 4.9 226.0 621 354
BMW BMW [x3 Sport 4.5 331.4 299 170
gt= GM =E 4.9 378.8 700 400
st= GM =E& 5.1 372.0 670 382
ARITIA Peugeot e-208 Allure 4.3 236.8 527 301
ABIBIT|A Peugeot e-208 GT 4.3 236.8 527 301
ARISITA Peugeot e-2008 SUV Allure 4.1 224.5 497 284
ABIBITA Peugeot e-2008 SUV GT 4.1 224.5 497 284
ARISITA DS Crossback E-tense So Chic 4.1 224.5 497 284
ARIBTA DS Crossback E-tense Grand Chic 4.1 224.5 497 284
HiE2t 28 3 Performance HPL 4.9 464.0 315 180
Hl&2t L 3 Standard Range Plus RWD HPL 5.8 363.9 310 177
Hl&2t 24 Y Long Range 5.2 491.7 315 180
Hl&2t 23 3 Long Range HPL 5.4 506.0 315 180
HI=xT 2|0t EQA250 3.8 278.1 280 160
HIxH2|0f EQA250(MY22) 3.8 288.0 299 170
M2 FEe 0|2-M 2WD HeatPump 4.7 293.3 665 380
Oi|T|£0| 0| SMART EV Z 5.6 145.9 586 334
=L o) TWIZY 400 400 =AY
2L ALA TWIZY (K1J05-12) 400 400 ALY
AR EHA DANIGO 400 400 =4
KSTY2EZ Oro|1E M1 400 400 =AY
M| B2 E| CEVO-C 400 400 =AY
ME 22 E| CEVO-C SE 400 400 B
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7. SYRH HIIXSK HH

7 | RIS HHE 2| 2ol 2kt A

7 |2 28

7 |28 2T Al

7 |2 Z B AT
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H7INSAES BIHeEE2E+d

o
=
5
=
o]
5
Jm
g
I3

A SRS ES

S IEO A

Hed 5{3

-

o

20184 122 26

20193 1€ 15¢

20194 28 159

20194 2& 15¢

20174 9& 15

2010 10€ 27

20184 98 21

2018H 128 18Y

2013 032 23Y

2015 07€ 29¢

20169 181

201814 128 13Y

20194 3& 19

20181 128 20

20184 6 20

20194 032 30

20194 331

20194 2& 22

20194 28 15

20193 1€ 7Y

20184 128 31

2018 12 19¢

2019 01€ 10

TR

H58% @ HMB8ZE ®
X568 @ Mb8Z
H58Z @®

66z @ 824
X662z M 82/5
66z @ 82|16

He6xE ® c Z

H[79%2l4 @
H[79222|5
H79282|8
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TR
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A 0

A

.

A

H[2Z& .
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8. M7|KI=x} Al

(20224 2&)

Mg 19,727 16,321 44

S 7,940 2981 <
0t 11,170 2,819 42
oI 7,098 4,024 5
4= 3841 529 S
0™ 5411 1,048 1
St 1937 742 2

M&E 1722 65 &

47 29270 2650 77
ZY 4634 1139 18
£2 5613 42 -
35 7449 314 -
M2 4456 435 5

MY 6646 921 1
Z2 7523 3683 6
A4 8744 1272 -
HE 17,773 3818 10

27 150,954 39,867 211

715

263

136

39

50

1,290

67

42

57

24

0

244

172

3,297 35,648 11,072 133

(2l o)

2,632 2,228 26 - 22,429 19,264

1,903 714 4 - 9,847 3,958
2370 618 1 - 13,583 3,508

9%6 950 5 - 8069 5110

869 374 S - 4710 942
1,047 345 5 - 6459 1443

595 122 S - 2534 871

72 27 4 - 1,798 104
4,633 3,282 64 - 34,044 7,222
2,043 276 2 - 6,697 1482
2206 375 2 - 7821 843
2423 280 2 - 9874 651
2,283 258 1 - 6745 71
1486 120 5 - 8138 1,065
3173 310 15 -10,717 823
2,197 473 6 - 11,547 1,989
4,150 260 1 - 21,934 4250

- 186,946 54,236

EV 1221123

9. MEFEHXN(HYE)

(EH21: MW, %)
2011 76649 77079 73137 117(8) 1200 56723 3512 48 4042 55 76 715
2012 81806 79972 75987 12.26(4) 1100 58012 5819 77 3%5 52 763 71
2013 82 80713 7652 138) 1100 59035 5774 75 4191 55 T 619
2014 %216 89357 80153 1217(%) 11:00 59586 13062 163 9203 115 743 639
2015 94102 87926 7870 29(&) 11:00 60,284 15312 194 9136 116 765 617
2016 100180 923% 85183 8123) 17.00 61,604 14997 176 7142 84 724 583

2017 | 16657 909 85133 12128 1000 63188 31524 370 10962 129 742 540

2018 117206 99570 9478 7.24@) 1700 65142 247271 67 7092 77 704 547

2019 122973 %389 90314 813 17.00 64262 32659 362 6056 67 712 513

2020 127819 97951 89091 8.26(+) 1500 62854 38728 435 8860 99 06 487

2021 131330 100739 91,

4 7.2 1800 658% 40189 4.

9598 105 722 491

210_211 18209 9189 9G4 1.1102) 1100 TIR4 3765 4.

>

866 95 788 5bd

1128200 99189 90564 1.118) 11:00 71,364 37645 4

o>

8626 95 788 6bd

2 128800 999 84749 2.17(%) 10:00 66878 44071 520 11,243 133 789 518

3 12880 956 7728 3.2 1000 63432 51612 668 15318 198 822 490

4 12931 776% 69016 4.12(2) 1700 60608 60345 874 86719 126 8§18 472

5 129540 80387 69,

40 5.20) 1700 59549 60400 874 11247 163 8.1 459

6 129613 87573 75854 6.29(@) 1700 635% 83769 709

7 131330 100739 91,

4 7.2 1800 72775 40189 4.

9508 106 798 964

8 131330 98%2 86305 8.12%) 1700 69618 44975 5.1 12597 146 806 529

9 1318% 90532 77820 9.13() 1700 63070 B406 695

10 1318% 82449 75698 10.5%) 1800 61530 56197 742 6751 89 813 461

11 133564 95304 80362 11.30(8) 11:00 65110 5302 662 15032 187 810 486

12 134158 103554 90708 12.27(8) 1700 71,703 43450 479 12846 142 791 835

134020 107631 89397 1.5(%) 1000 73646 44623 499 18234 24 824 %6

1134000 107631 89397 1.5() 1000 73646 44623 499 1824 204 84 956

X 7|OOI |E Kf)é-)i)\lx

) Y7 HXE EUEY LAY VIEY. o, B, BuRolE,
Y0822 |2 LAY 7|1Z0| Ofd s E TA B

Z2) 2H|0fHI2[%] = (BHISZ-ZtH) / Z|HH2x100

F3) SBUHIE%] = (S=52-ZtH) / Z{HH2{x100

F4) 2512 (%] = (B2 / ZHxH)x100

F5) 0IBE [%] = (2 / 2HI8E)x100

{



EV Statistics
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10. WEFGH YHLH[SH 1. Y U

(20224 1) (E21: MW) (20224 1) (Ef91: GWh)

43 - =2 | ufe [ane P o |
e[ 7] ot e

Mg 03 . . - 64 64 738 = - 118 28 949 N - = - 16 16 469 = = 13 535
S 00 - 19 . - 191846 -4550 201 346,649 B 0 - 2 . - 2 604 -3,627 43 114,287
o 4 - 73 44 - 116 371 . - 113 10 613 i 1 - 1 18 - 19 213 . = N 0 244
oI 13 - 5,080 - 2451048553 36 - 436 3314175 oI 3 -2,832 . 828402038 12 - 162 2 5,057
Bx 2 . = = . - 115 = =| 22 4 343 3z 1 - = = - - 68 . - 19 2 9
o . . = 48 48 = = - 48 83 184 O = - = - 20 20 . . . 8 19 47
M 03 =i =i =i =i =255 -2,800 107 225444 En 0 - - 352 - 362 736 -2212 26 223349

ME 2 A = = - - 530 = - 66 3 602 ME | = = = - =| &2 - - 10 1 363
47| 676 - 253 431,460 1,757 16,152 0 - 1,662 59 20,306 471 61 - 170 20 37 2277876 0 - 283 118459
43 1520 4003234 - - 3,634 1,279 = -2293 138740 48 139 -1923 = - 1923 263 - - 368 72,700
3= 519 =l A = B A = - 1,044 501,671 5 &2 - = 2B = & = - - 110 6 193
g 40 - 18246 - - 182464179 4 -3154 925633 G 4 -8946 = - 8946 899 1 - 700 310583
HE 680 - 6% - - 6% 718 7 -3767 755943 Hs 66 - 587 = - 587 103 1 - 443 411,240
g 40 - 981 = - 9812379 2259004543 2313889 e 6 - 453 = - 4531297 53510 491 365,798
a5 1,579 - 156 = - 156 362 1910,0002,941 39 150% 45 6 - 87 = - 87 149 76,754 358 87429
4 14635 -8200 26 -8226 - 1 - 1,367 511,063 a8 132 -3746 1 - 3,757 - 0 - 143 14,034
SIS 1 = = = = - 480 87 - 1,183 191,770 Pi[ES 0 - . . - - 123 28 =| 27 7 415
D) KIS Kol 1) K78 48| X
72) CHRIOILI]: EfSSE, 221 S NSO 7:2) CYHOILIR: i, 521 S AROILIA]
(itiel, e H0IS S FAIS o 22102 e 72) (i3, 2228 L2i0z HE1z)
73) 7|E): SREY, 0IP5, HOUIAQIEL], BUILA, H7IZULIX %3) 716k BREHY, G, HOUIAUEN, SUILA, HIIZ0|LX]
(H7 120X “201 18 01 ATRYOIA 7|El2 £7) (B7IZ0ILXIS "204 12 018 AMBOIA JlER2 257

(K2 et=EESAD
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