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EV and E-mobility Policy Trend in Korea and other Countries
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EV and Charging Station Infrastructure
Dissemination Policy in Korea
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EV Dissemination Plan

Korean New Deal Comprehensive Plan(July, 2020)

semination Goal: 433K units (by 2022), 1.13 mil (by

EV Dissemination Plan

104.6
2010 Green car development roadmap

>0 2014 EV Dissemination and Market Growth Plan

I 2017 Fine Dust Management Comprehensive Plan
40 mmm 2018 Innovative Growth Ministerial Meeting

I 2019 Oct Future Car Industry Development Strategy

= (7174) Actual dissemination status
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EV Dissemination Plan

a of EV will begin in earnest in 2022 (over 10% of new ¢

(Unit : %) Accumulated sales target of
electric and hydrogen cars

~2019 2022 2025 2030

Internal

combustion
engine *
EV

91K 433K 1.13 mil 3 mil

Hydrogen @
ﬂ 5K 67K 200K 850K
Hydrogen
Electric -
@ 2.2% 10.8% 18.9% 33.3%
AR . . Sales Ratio ’ ’ ’ ’
2019 2022 2025 2030




Effectiveness of EV Dissemination Policies

EV burchase bromotion Ease of execution Cost-effective administrative Consistency with other
Category P P fee policies
Mandatory sales of EV A & A = = A N —_ A —_

Ban of internal combustion
engine sales i

Public and private institutions
procurement system

EV purchase subsidy

Tax cut when purchasing EV

Tax cuts for corporate EVs

LY
)
]
o

Tax cuts for EV ownership

EV free parking benefits

p- P p- p-p- P-

Benefits of using exclusive bus
lanes

P- P~ P= - P P- P-
P P~ p- P~ - p-p-|p-}

&
S

:

I Support for charging

p P-9- P-|P= P-P-P-

-

infrastructure installation

P
ﬁ\-
ftc

Py

Legend Low =1 Middle=2 High=3

Source : Ecologic Institute(Berlin), Measures for the promotion of electric vehicles, 2019



Considerations for Implementing Govt Policies

enting a roadmap or developing a policy, different factors

and their effect to each other should be analyzed compre

- GHG(CO,)

. He?zardous waste oliL x| Ot - Stable energy supply
- F|.ne dust(PM/PN) ZIBIZAN - - Diverse energy source
- Nitrogen oxide (No,) Energy - Sustainability

- Hydrocarbon (HC) Environments security
- Carbon monoxide (CO)
- Sustainability

- Cost of energy source

- Cost(car, energy source)

- Safety .
- Durability - Profit
4 A >4 . .
- Fuel efficiency 7|§° ox'“g. ;uel efficiency
- Output performance Technical Economic . Sevter?ueb‘l't f indust
(horsepower, torque) feasibility viability vzl e L e e s

(employment, SME
competitiveness, HR
development)

- Convenience

Source : Bae Choong-sik, Technology Policy Roadmap to Secure Eco-friendly Car Competitiveness, 2020.07
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EV Dissemination Policy
in Major Countries
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Comparison of subsidies for eco-friendly cars
In major countries (Central gov't)

dends on classification of passenger cars and vans, fuel efficiency, and dri

passenger cars)

bsidies up to 8.2 million won. Local govt subsidies 4-10 million won (as o

Categ Purchase subsidy Comment
2,500~7,500 $ Reduction of subsidy for premium cars,
u.s. (Up to 9 mil won) high-income class.
FOR PHEV, BEV Tesla, GM excluded (over 200K units)
3,000 GBP(4.6 mil won) 2015~2020
UK
PHEV, BEV 500 mil GBP (780 bil won) budget
6,000 EUR(8.4 mil won) BEV
GER . Purchase of 40K EUR or below
4,500 EUR(6.3 mil won) PHEV
6,000 EUR (8.4 mil won) bonus-malus system
FRA
FOR PHEV, BEV, FCEV (subsidy vs penalty)
2.25K RMB(3.85 mil won) BEV .
CHN . Extended end period of 2022
8.5K RMB (1.45 mil won) PHEV
400K YEN(4.4 mil won) BEV
JPN 200K YEN(2.2 mil won) PHEV
2.25 mil YEN(25 mil won) FCEV
Max 8.2 mil won BEV Central govt budget(2019)
KOR

5 mil won PHEV

Around 460 bil won

PURCHASE SUBSIDY (1 MIL WON)

Cc
wn

ECO-FRIENDLY CAR PURCHASE

SUBSIDY(CENTRAL GOV)

UK
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Eco-friendly Vehicle Dissemination Policy in

Major Countries

Country 2022 2025 2030
25% NEVs
China (PHEV, BEV,
FCEV)

30-40% HEV,
20-30% BEV,

PHEV,
3% FCEV

33% BEV,
FCEV

2035

2040 2050

100%
HEV,PHEV,
BEV,FCEV

UK 50-70% EV

Germany

No sales of
new ICE

All passenger
vehicle sales to
be ZEV
in 10 States

All passenger
vehicle sales to
be ZEV

Source : IEA, Global EV Outlook 2020 (2020.05) 10



Eco-friendly Vehicle Dissemination Policy in
Major Countries

EV m/s among new car sales

2023: China(15%) > Europe(9%) > world avg. (7%) > Korea
)40: China(70%) > Europe(65%) > U.S., Korea, Japan(60%) f

Figure 1: Global short-term EV share of new passenger Figure 2: Global long-term EV share of new passenger
vehicle sales by region vehicle sales by region
% %
16% w— China 80% China
14% Europe 70% Europe
12% === Global ~ 90% —U3.
A — S KOrea - — 5. Korea
8% gt TR 4% e JapAN
6% 30%
4% Japan 20% = == Global
2% Row 10% — O
0% — e — India 0% India
2015 2017 2019 2021 2023 2015 2020 2025 2030 2035 2040

Source: BNEF. Note: Europe includes EU, UK and EFTA.

Source : Bloomberg NEF, Electric Vehicle Outlook 2020
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EV Charging Facility Infrastructure
Status in Major Countries
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EV Charging Facility Infrastructure

Status in Major Countries

Private and publicly accessible chargers by country, 2019

Private slow chargers
6.5 million

Publicly accessible slow chargers
598 000

DISTRIBUTION RATIO OF GLOBAL EV SLOW

Categor Slow

Publicly accessible fast chargers
264 000

2020 report, 2019 data

mChina

B.Japan

mUnited States
mUnited Kingdom

EFrance
oy Global EV Outlook
B Nelneriands 2020

mOther ¢ o
Entering the decade of electric drive?

| CLEAN

Fast WORLDWIDE EV PUBLIC FAST

. : 0,
AN(I))t:]I-\eSt:I' CHARGERS y Charger Ratio(%) Category Charger Ratio(%) | ¢\veden
UK China 331238 554 | China 214,670 814 0.4% CHARGERolt)hISTRIBUTION RATIO
., 53% u.s. Yther
3.79% 10.7% France 27,661 46 | France 2,040 0.8 Norway — UK 5.0% 41%
Sweden Germany 34,203 5.7/ |Germany 2,860 11 15% 1.8%
Korea
1.4% Japan 22,536 38 | Japan 7,858 30 Japan
: 3.0% 1.0%
Nether Korea 6,514 1.1/ | Korea 2,673 1.0
Germany
lands Nertlgeszrla 49,324 82 Norway 3,970 1.5 119
5 China Sweden 1,161 04 7
KS'ZA’/ 55.49 Sweden 8,279 14 ! France
orea a7 UK 4,735 1.8
1.1% UK 22,359 3.7 0.8%
: Us 64265 107 us. 13,093 5.0 China
Germa o b L
Japan Other 10,742 4.1 81.4%
., 57% R Other 31,938 53
3.8% 4.6% Total 263,802 100.0
Total 598,317  100.0

13



EV Charging Facility Infrastructure

Status in Major Countries

EV: Charger Ratio

IEA data: 33.6, 9.8 / 2020 1Half K-eco data: 15.4

Global EV Outlook
2020

Entering the decade of electric drive?
:::::

HIPEATIVE

2020 IEA report. 2019 data

EV Fast
Category Units Chaltger
Units
China 2,581,190 214,670
Japan 152,320 7,858
u.S. 882,280 13,093
UK 99,260 4,735
Germany 146,460 2,860
France 166,810 2,040
Norway 222,620 3,970
Korea(19) 89,918 2,673
Korea(20) 111,307 7,243

EV
IFast
Charger

12.0
19.4
67.4
21.0
51.2
81.8
56.1
33.6
15.4

Total
Fast
Slow

Slow
Charger
Units

331,238
22,536
64,265
22,359
34,203
27,661

5,466
6,514
14,806

Total

55,625
8,790
46,835

EV
/(Fast+Slow)
Charger

4.7
5.0
11.4
3.7
4.0
5.6
23.6
9.8
5.0

Source: K-eco statistics(2020.06)

Disclosed
Information .
e Information NOT Undisclosed
ota transmitted transmitted
(only location)
22,049 21,939 110 33,576
7,243 7,151 92 1,547
14,806 14,788 18 32,029
EV/Public Charger Ratio
100.0
81.8 /ﬁ
80.0 674
60.0 51.2 56.1
40.0 33.6
19.4 210 =
200 120 1.4 og 134
4.7 5.0 3.7 4.0 5.6 I 5.0
N\
< ~§Q~ &e
EV/Fast Charger u —

EV/(Fast+Slow) Charger




EV Charging Facility Infrastructure
Status in Major Countries ooy

rious org. such as govt, charger operators, servicer
power companies, and automobile manufacturers

Figure 2.3. Selected providers of charging infrastructure and recently announced plansyrargecs—

All types of chargers Publicly accessible chargers On-highway chargers
Government- Next E (252)
funded Fast E (370)
SGCC : State Grid Corporation of China
Charging point ChargePoint SCE : Southern California Edison
operators (2.5 million) CSPG : China Southern Power Grid

SAIC : Shanghai Automotive Industry Corporation
EA : Electrify America

Enel X (0.45 million) NG : National Grid

Charging service

providers EDF : Electricity of France

SCE (48 000) CSPG (25 000) NG (500)

Utilities o JEoF } . O ; ® C
L3 Miihon
SGCC (0.12 million) Iberdrola (25 400) E.ON (10 000)

SAIC (50 000 .

Vehicle ( ) EA (3 500) Ionity (2 400)
OEMs . ®
Tesla (22 000)

15



U.S. Policy and Status

Various fee systems to membership and charging region.

ference by membership level. There is a 10% difference by region (East vs

CA region members: 30 minutes. 8,000 won for fast (DCFC) charging.

¥ Example of Fee System by Charging Operator

A'ele
Soarch addross or location == i ions e
- BEAC
Poriand
¥
STATUS r
bo. i
sitei
000 (4
Comingsoon o P00 c® eais
o300 000 00
commecron h ol S 8 °§.
@6 Cod8> o 000°
ces-oc o % ‘ 0
ces-cHAdeMo-DC - bl I
e
2
STATION COUNT CHARGER COUNT
TYPE NUMBER TYPE NUMBER a charge right from your phc
Live stations 453 ccs 1552

Coming soon 103

€CS-CHAdeMO

Lovel2 102

7 Pass PAY AS YOU GO
No Monthly Fee
$1.00session fee $4.00 monthly fee
POWERLEVEL COST POWERLEVEL COST
1-350kw $0.99 / min. 1-350 kw $0.70 / min.
1-125 kw $0.69 / min. 1-125kwW $0.50 / min.
1-75kw $0.25/ min. 1-75kw $0.18 / min.

Special Offers

MEMBERSHIP

Unlock Our Lowest Rates

Charge with EVgo Sign Up

O|L{ofE2| A
Minngapolis

PAY AS YOU GO
No Monthly Fee

Partner with EVgo

FIND A FAST CHARGER

MEMBERSHIP

Unlock Our Lowest Rates




U.S. Policy and Status

VEL2 models are mainly used at workplaces(mid Power) or public
). Fast chargers(DCFC) are used for travel. Charging ratio is very s

% Construction status of each charger model

The Charging Pyramid

Power Level

Vehicle Dwell Time

Cost to
Charge

DC Fast
Charging

High Power
AC
Mid Power
AC
Low Power
AC

Public
0.5 -3 hours

Residential
8 -10 hours

$5%5

$85
SN

Low Power AC
(Level 1)

Mid-High Power AC
(Level 2)

DC Fast Charging
(DCFC)

* 120 Volts AC, 12-16 A

® 2-5 miles of range per hour
of charge

® Typical EVC cost; a few
hundred dollars

® Typical installation cost: $0

® 208/240 Volts AC, up to 80 Amps

® 10-20 miles of range per hour of
charge

o Typical EVC cost: $500 - $8,000

o Typical installation cost: $600 -
$13,000 per charger

® 200 - 500 VDC, up to 350 A

® 60-80 miles of range per hour
of charge

* Typical EVC cost: $15,000 -
$40,000

® Typical installation cost:
$8,000 - 550,000 per charger

Caliornia
Florida
Texas

Hew Yaork
Washingten
Georgia
Colorado
Massachuseits
Mary Land
Misgouri
Morth Carolina
Wirginia
lnais
oregen
Arizona
Michigan
Pennsyvania
Ohis
Tennessee
Connecticut
Mew Jersey
Kansas
Minnesoia
Nevada

Utah

South Carclina
Indiana
Hawali
Wisconsin
Wermont
Alabama

Dc

lerwa

Maine
Kentucky
Mew Hampshire
Rhode Island
Louksiana
Arkansas
West Virginia
Nebraska
idaho
Oklahoma
Mississippi
Hew Mexico
Delaware
Whroming
Montana
South Dakota
Mot Dakota
Alaska

= g omg
EF2

=EEREN
HITE

[
¥ 8

EV Charging Units by State and Charge Level, May 2019

Eas
3,300
303

Orange:

1,000 2,000 3.000 J"l
Humber of PEV Gharging Units

LEVEL2 class (3kw~22kw) models take up the majority (80% level

20,000

=Level 2 Charging Units

= D¢ Fast Charging Units

Blue: LEVEL2 model
DCFC(Fast) model

21,000

260

22 000

17



China’ s Policy and Status

% Charging Station Infrastructure Plan

Category

Accelerated
development

Region

Pilot Region
Expansion

Region

Aggressive
promotion

region

for 5 million EVs by 2020. 120K central chargers and 4.8 million distributec

Country is divided into three levels of promotion areas.

Cities of rapid EV dissemination will have ratio of 1:7 to 1:8.

2015~2020 Charging Station Infrastructure Guideline

Region

Beijing, Tianjin, Hebei, Liaoning,
Shanghai, Shandong, Zhejiang, Fujian,

Guangdong, Hainan, etc.

Shaanxi, Neimenggu Autonomous
Region, Jilin, Heilongjiang, Jiangxi,
Henan, Hubei, Hunan, Chongqing,

Sichuan, etc.
Guangyxi, Tibet Autonomous Region,
Qinghai, Ningxia, Xinjiang Uighur

Autonomous Region, etc.

Target

Central. 7400

Distrib. 2.5 mil units

Central. 4,300
Distrib.2.2 mil units

Central. 400
Distrib.100K units

City

Promotion Cities

Other

Promotion Cities

Other

All cities

Description

Charging station:EV= 1:7
Within 0.9km
Charging station:EV=1:12
Within 2km
Charging station:EV= 1:8
Within 1km
Charging station:EV= 1:15
Within 2.5km

Charging station:EV= 1:12
Within 2km

18



China’ s Policy and Status

Charging fee = electricity fee + charging service fee

. by time, peak hours (about 1.1 yuan/kwh) non-peak hours (about 0.4 yuz:

harge = 0.8 yuan/kwh (main revenue source of charging operator) Increased on 2020 Jul 06.
Ministry of Env, KEPCO
= about 1.2 ~ 1.9 yuan (kwh): about 206 ~ 326 won / kwh 173.8 won S/k\)/’vl? > 255.7 won /kwh

Source : Korea EV charging svc

& Major EV Charging Operator Status

npanies :
Company Description N
e than 75% Lo, o
i State Grid Corporation of China. State- 7 A
o220s it ch i
5‘,7{{. \\/% 2002). China's largest power supply compa - charger
%E} f,.«ée Charging stands and stations.
State Grid Largest in China i
Corporation of National Electric Grid Beijing Charging Corporation’s
- Jing ging P
China Goal to build 10,000 Public Fast Charging stations by . .
(EREBM) Charging Fee by Time
2020
—— Construction and operation of EV charging stations, Category Time Charging fee (RMB/kWh)
FFRE . sales of new energy, etc. Max peak range 11:00-13:00 e
TELD 2nd biggest in China. Specialized company in the field of (July-Aug/year) 16:00-17:00 '
-+ <7 EE
(k) Internet linkage system. Peak Time 10:00~15:00 ey
Construction and operation of charging stations. 18:00721:00
Installation and repair of charging facilities. Charger ALY R
Normal 15:00~18:00 0.6950
Star Charge consulting. Mobile payment thru cooperation with 21:00~23:00
(BEF=) China mobile operators : : ’] 9
Non-peak time 23:00~07:00(next day) 0.3946




Japan’ S Policy and Status

charging fee is a membership system and hourly charging sys

thly membership fee is 42,000 won for fast charging. 5,000 wo

¥ EV charging service fee system

Monthly membership Fee/charge (yen/min)
Issued by Card Type f(-:;( c(zje(;\iﬁn;qrr;t)?) Fast Slow
. . Fast Charger only 3,800 15.0 -

L G&r?:lg)g _— NCS Card Slow Charger only 1,400 - 2.5
Fast Slow both 4,200 15.0 25

Nissan ZESP2 Unlimited Use Plan 2,000 = 1.5
Charge per use plan 1,000 15.0 1.5

. Basic 500 12.0 1.4
Mitsbeti EV Support Premium 1,500 8.0 28
. Flat-rate plan 1,000 15.0 2=

Toyota PHV Drive Support

Pay as you go plan R 15.0 25

BMW Charge Now Fast: Sow Charger 5,000 15.0 -E-E
Slow Charger only 2,500 - £=

Basic Plan(Slow) 1,400 - 25

Volkswagen ¥olkswagen Recharge Card Basic Plan(both) 3,200 15.0 2.5
RemimPinbah) 5,200 £= £=

Tesla Tesla Recharge Card Fast Charger only ST 1>0 -

Fast Slow both 3,010 15.0 25

Honda Honda Charging Service Pay as you go plan Free® 16.5 1.5
Guest fee 50.0 8.0

20



EV and E-mobility Policy Trend in Korea and other Countries
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EV Charging Station Infrastructure
Status In Korea
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Korea’ s EV Charging Station Infra Plan

Korean New Deal Comprehensive Plan(2020.07)

station Infrastructure Dissemination Goal 2025 Fast(

Slow(30K units)

16

14

12

10

Plan to Disseminate EV Charging Stations (Fast)

2014 Plan to disseminate EV and develop market
I 2017 Comprehensive Plan against Fine Dust
I 2018 Ministerial meeting on Innovative Growth
mm 2019.10 Future Car Industry Development Strategy

=== Dissemination status

2011 2013 2015 2016 2018 2019

2025

2021

[Unit: 1,000 units ]

2022

22



Korea’ s EV Charging Station Infra Status

ibution by region for Fast Chargers: (Seoul Metropolitan + Gyeongsa

Installation QTY_ Half of the total

ution by location: Public (36.5%)> Parking facil. (19.2%)> Rest facil-{

MOE Fast Charger Regional Distrib.(N=3,777)

= |

Jeju, 253, 6.7%

___Seoul Metropolitan,
830, 22.0%

Jeolla, 673, 17.8%

Gangwon,
355,9.4%

Gyeongsang, 1,027 ,.;
__ Chungcheong, 639,
16.9%

MOE Fast Charger Location Distrib.(N=3,777)
Edu. Culture facil., 182,

4.8% e
Neighborhood facil., 150, ¥ Publicinst., 1,379,
N 36.5%
Other, 92, 2.4% A
Commercial facil., 38
10.2% ‘

Tourist facil., 396, 10.5%

Rest facil., 467, 12.4¥/o Parking facilities 727,

19.2%

T——

Source : K-eco Operation Data

23



Korea s EV Charging Station Infra Status

Charger installations, analysis of over 4.7 million

20.00

18.00

16.00

14.00

12.00

10.00

Charging amount/charge(kwh)

8.00

Average charging amount per fast charger(kWh)

C
©
=

the last 5 years. Avg value of one charge 10.52kw
16.93kwh (2019). About 61% increase

2019

JAN

2020

MAY

Year

2016

2017

2018

2019

2020

Total

Source : K-eco

Number of
Charges

174,617

417,722

1,723,760

1,244,923

1,128,702

4,689,724

Comment

1yr

1yr

1yr

2 Half
(Jul~Dec)

1 Half
(Jan~Jun)

24



Korea EV Charging Station Infrastructure Operation
Status by Region

Average daily charging amount and number of charging times

per Fast Charger by Region

80.00 6.00
. 71.59
B Avg charge amount per unit per day
e Avg no. of charges per unit per day 5.065 00
= 60.00
£ National 37.70kwh 10
= .
3 ational avg: 37.70kw 45.41 National avg: 2.23 times
E 41.82 40.77
< 3924 39.79 +Y 39.50
g 30.30 2.66 30 32
° 2.3 2834 2610 Moo 22
2.1 : . . 452
2 2.1 9 213 2 2.00
p 20.31 1.8
“ 20.00 : 1.5
I I 1.00
0.00
Mg A4 OF N FF O 24 MEF 7 Z¥ 35 IH ¥E WY 45 29 mHF

No. of Charges(count/unit.day)

Source : K-eco Operation Data
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Korea EV Charging Station Infrastructure
Operation Status by Installation Location

Average daily charging amount and number of charging times
per Fast Charger by Installation Location
80.00 5.00
73.30
B Avg charge amount per unit per day
@ Avg no. of charges per unit per day 4.23
4.00
= 60.00
o
=
2 3.00 B
2 o
= P
€ 40.00 35.51 5
S 31.00 31.69 2
o) ' 23.63 ‘ 1.72 F
S 143 5
© 20.00 ' <
)
1.00 5
S
Z
0.00 0.00
Public Facility Parking Rest Tourist Commercial Other

Source : K-eco Operation Data




Consideration Points for the scale of
charging station infrastructure

Ratio of EV per fast charger is relatively low.

xcellent building charging station infrastructure

& Comparison of EV (BEV) and Fast Charger supply status _ as of the end of 2019

Category

China

Japan

uU.S.

UK

Germany

France

Norway

Korea
(2019.12) *

Korea
(2020.06) *

EV Units
2,581,190

152,320

882,280

99,260
146,460
166,810
222,620

89,918

117,307

Fast Charger Units
214,670

7,858

13,093

4,735
2,860
2,040
3,970
7,574

8,790

EV/Fast Charger

12.0

19.4

67.4

21.0
51.2
81.8
56.1
11.9

13.3

EV UNITS PER FAST CHARGER

700
81.8
80 674
60 571.2 56.7
40 I I
794 21.0 . :
o0 120 1 779 7331
0 I I !
N\ »
& \‘ﬁ F ¥ & & eoq' |OQ_(\°’ Q,QQ@ l
U .
I + |

Source : |IEA, Global EV Outlook 2020 (2020.05)
* Ministry of Land, Infrastructure and Transport, K-eco statistics(2020.06)
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Consideration Points for the scale of
charging station infrastructure

Vehicles / Chargers ratio by fuel type
_-" -‘\ g GeH mERSAS AT
© 2411
% Comparison of the charger operatlons téy fuel 2o 1m0 207.62
- o
-~ bs o\ut L ! o
- - - d d o e S e\ S \ é oo 98.09 1013
r - S“' e a “ O\N “ ,‘ “ — %; """ 75.33
\ “ g 1 o t“ e / - G 12.66 I
12V0 2 «o -] : -
s\ e - 10 z : _
. } ‘ - X General gas LPG Hydrogen EV charing  EV charing
\ o m p - - ’ station station c?atflng station(20)  station(25)
C - / station
e = Nl e A= —
\ > = I No. of I
-~ : Vehicles by No. of No. of gas . No. Of,/ vehicles .
Vehicle . stations vehicles/ No.
Fuel Category gas station . (charger) I / No. of
count A) (Charging stands (8) " of chargers chargers
station) (A/13) A /B?’ 2)
Gasoline 11,220,194 I I
Diesel 9952673 | 51,723,686 11,500 115,000 | 188.90 188.90 !
Hybrid car 550,771 : Constant considering EV characteristics
(Gasoline+electricity) I .
h D
LPG 2,002,988 | 2,002,988 2,042 20,420 | 98.09 98.09 Category (T:m?;gmg rarr'\gzg SO Ee
Hydrogen 7,682 7,682 37 37 | 207.62 207.62 Internal
combustion 3 min  600km 1.0
EV(2020) 111,307 111,307 - 8,800 12.66 101.3 BRGIRE
Other 177468 | 177468 : | : Teeo omn oo don
e - e o e e
registered 24,023,083 - - - I - -
vehicles : EV(25) 20 min  500km
EV(2025) ¥ - | 1,130,000 - 15,000 | 75.33 241.1 S;Tepa”son 6.7 12 04 32
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Consideration Points for the scale of
charging station infrastructure

driving range improves, the slope flattens out (need for ¢

¥ Scale of fast charger by EV (BEV) dissemination stage

BEV per fast charger

Initial stage

decreases).

avy dependence on fast chargers, more chargers will nee

Market Expansion

EV/Charger ratio
below 200

Market Mature

= mm mm E= == g
BEVs per fast charge port

350

300

250

200

@
s}

100

eNorway eNetherlands eUnited States eSweden
e United Kingdom eJapan Germany eCanada China

e _San Jose

e San Jose 2017

Los Angeles

/‘. Los Angeles 2107

Oslo & Oslo 2017
e San Francisco 2017 ______——’—’/—"
Seattle o

"

. San Francisco
Seattle 2017 I
.

— .. Bergen 2017

. ) i . M.antreal I Bergen
(Faster charging, workplace/public charging 5o | s Amsterdam
longer electric range, customers without homd T
s JRetterdam
I o Rott Iokyo
_ 0_ S_OOOJ 10000 15000 20000 25000 30000 35000 40000 45000

Driving range improves

Cumulative BEV per million population

Appropriate EV/Fast Charger ratio according to city size

New market entrants |with few charging options

Source : ICCT, LESSONS LEARNED ON
EARLY ELECTRIC VEHICLE FAST-CHARGING DEPLOYMENTS

Heavy dependence on fast

chargers

BEV per million people
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Charging Station Infrastructure Business Evolution

Operator

Project

Facility

(Completion)
Time

GS Caltex
LG Electronics

Energy-Mobility

Convergence Station

Gas, maintenance car
wash service
Charging and

maintenance service

G ¥

Gangdong Gas Station

L '/

January 2019
announcement

GS Caltex
(Seoul Gangdong
Gas Station)

Convergence
Energy station

Gasoline diesel LPG
EV hydrogen vehicle
charging station

Completion in
May 2020
Plan 8 more
locations

Ministry of Trade,

Industry’and Energy

Jeju Island,
Jeju Energy
Corporation
(Morowat Parking
Lot 2)

Renewable energy
convergence EV
charging station

85kW solar power
generation facility
Energy storage device
156kW
4 Fast Charger
3 Slow Chargers

Completion in
June 2020

Korea Gas
Corporation,
Hyundai Motor

J/V to build and
operate a
convergence
charging station

Hydrogen car, LNG car,
EV charging facilities

July 2020
announcement

Samchully
Yongin City,
Samsung C&T
(Yongin Everland)

Convergence
Charging station

CNG vehicle, hydrogen
vehicle

5 Fast Charger

2 Slow Chargers

Completed in
September 2020

MOE, local
government

Mega station

Gasoline diesel LPG

EV hydrogen car, etc.
150 EV chargers

2 hydrogen car chargers

Convenience facilities

Shopping mall, exhibition

hall, experience hall

July 2020 il
announcement | B

'21~"22 1 location k
((23~'25 3
locations)

Gangd'r‘;g yundai High

Speed EV Station
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Landmark Mega Station, Charging Station

K charging station including convenience facilities such &

rging, exhibition&experience, maintenance&training, and
(Pilot construction in '21, 4 locations by region by 2023)

Exhibition Increase charging
experence convenience

Enhance the economy
of the Charging
Station Infrastructure

Provide opportunities

A B N e g —a o g >
- Future car ”“ & g - 3le i~
 charging _ . s e . to experience future
cars
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EV and E-mobility Policy Trend in Korea and other Countries

V

EV Charging Operators in Korea
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EV Charging Station Infrastructure Operation in

Korea

&> EV Public Fast Charger and operation (as of 2020)

<MOE>

Secure budget Plan
and own infrastructure

<K-eco>

Consign

Budget Subsidy for installation

Installation and operation
Charging information system

Budget

MOE EV
harging statio
Operation
System

Provide charger
info

<Korea Auto Env Assoc>

Installation and operation
Subsidy for installation

<Private Charging Operator>

Provide
payment info

Provide charging info

Source: Clean Air Conservation Act Article 66 (Consignment)

A&y EV Charger

Detail Category Crf:fgter
MOE
Korea Auto Env 3,777
Association
Local govt 334
KEPCO 2,583
happecharge 506
STraffic 487
Daeyong CHAEVI 320
Jeju EV Service 130
GNTEL 115
Other operators 386
Total 8,790

Category

Local govt
KEPCO
Powercube
Everon
GNTEL

KT

happecharge

ChargeEV
KLINELEX

Jeju EV
Service

Other
operators

Total

Source: K-eco Operation Data, from June, 2020

operators_ Fast, Slow Category

Slow
Charger

298
3,712
10,201
7,207
6,992

6,221

2,873

2,659
1,219

1,107

4,346

46,835

Note) Listed operators with over 100 Fast chargers, and

1,000 Slow chargers.
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EV Charging Station Infrastructure Operation in
Korea

MOE charging information system currently in operation
_Disclosed information _Fast 82.4%, Slow 31.6%

| interface to increase data from 2019, create big data, improv
and convenience.

&> MOE EV Charging Information System Information Disclosure Status

Disclosed MOE Charging Information System
Cate

General Receives Does not Und|3clos
gory Total d receive data e
ata (ol loceidan) Fast Charger Slow Charger
J 2020
Total | 55625 22,049 = 21,939 110 | 33576 e
Gg’?e Fast 8790 | 7243 | 7151 92 1,547 Disclosed data: 7,243 D'“'?Z%dogata :
Slow | 46,835 | 14,806 | 14,788 18 32,029 June 2019
Ratio of Info provided Ratio of Info provided
Total 3,777 3,762 3,749 13 15 by charger by charger
MOE | Fast | 3777 | 3762 3749 13 15 82.4% 316%
Slow 0 0 0 0 0
Total 720 688 661 57 3 Source : K-eco Operation Data, as of June 2020
ota
Locall T oot 419 403 376 27 16
gov
Slow 301 285 285 0 16
Other | Total 51,128 17,599 17,529 70 33,529
Instit Ratio of chargers that Ratio of chargers that
ution Fast 4,594 3,078 3,026 52 1,516 - ) - 59 10
. Slow 46,534 14,521 14,503 18 32013 provide info 80.5% provide info 29.3%
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EV and E-mobility Policy Trend in Korea and other Countries
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Micro EV Trends
in Korea and Southeast Asia
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Korea Micro EV Market Trend

Domestic Micro EV Sales Status

* In 1H of 2020, micro EV (passenger) sales was 618 units, down 48.5% yoy.
¥ Comparison: In 2020, the number of EV sales increased 23.0% yoy (22,267 units)

* Market shrunk due to disruption in Korea Post's Micro EV purchase plan and the COVID19
Micro EV Production Status in Korea

* The Micro EV market is oversupplied because in addition to the existing Micro EVs, Kangwon (Potro)
and Ulsan-type Micro EVs were added.
« The installed battery capacity varies from 6.8 kWh (Twizy) to 17.4 kWh (D2C)

< Korea Micro EV Sales Trend >

2,760

1,950

640

2017 2018 2019

Company

Model

Overall length, width, and
height (mm)

Maximum speed (km/h)
Battery capacity (kWh)

r Room
Driving
. temperature
distance per
charge (km) L
temperature

Vehicle price (10,000 won)

< Dpeco>

- -48.5% yoy
- EV sales increased by 2.5%,
and EV sales increased by -2.7% yoy

618

2020.6.

< Specifications of major domestic micro EV sales models >

SRenauIt PR TS, Semisysco Semisysco Camsys Masta EV KST Dpeco Ulsan TP
amsung Motors
Twizy Danigo3 D2C EV Z (light) CEVO-C! Masta Van Maiv M1 Potro Ulsan EV

2,370%x1,237x1,454 2,300x1,190x1,485 3,095x1,495x1,705 2,820x1,530x1,520 2,430x1,425x1,550 3,150x1,297x1,685 2,860x1,500x1,565 3,395x1,440x1,860 2,710x1,485x1,560

80 80 80 106.6 80 78 80 80 80
6.8 13.0 17.4 26.0 8.0 10.0 10.0 13.4 9.7
84.1 83.0 101.1 150.0 66.7 64.6 56.9 65.3 cﬁfifc?e‘:;)
83.8 72.8 96.2 133.7 70.4 76.0 52.9 46.4 -
1,330~1,430 1,880 1,980 2,750 1,450 1,790 1,650 1,800~2,100 . 36



Micro EV market trends in major countries

Europe's Micro EV market is stagnant after sales peaking in 2016

« 7,168 units in 2016 — 2,816 units in 2019

* Pilot project integrating Micro EV into the urban transport system at EU level
(ELVITEN project, STEVE project, etc.)

« Private enterprises use Micro EV for car sharing
(Car2Go, DriveNow, Totem Mobi, Share’ N Go, Hamo project, etc.)

Japan to expand the market by improving Micro EV system

« About 300 micro EVs sold in 2019
« Previously, micro EVs for demonstration projects were allowed on the road as a special

exception, but as the vehicle category of Micro EVs was stipulated and safety standards were
set in September 2020, micro EVs are expected to be disseminated in earnest.

< New registrations of Micro EVs in Europe > < Japan Micro Mobility Vehicle Category (Revised) >

()
8000 A 487 w4 BREA
7,167 EX=x
6,750 KHE A — - - HEASA
7,000 o7} F4E Dy[E 4y pd =| HARSH (=BAEEH
( ) (0% o =T ZENES
(218*h (EAXPERY
6,000
S N 60km/h N ~ = e
EIinEr (Eggégn e R 2o TEa 60km/h LEAO| M3 gig |TFEYC HT 38
5,000
FHEY 0.6~8.0kw 0|5} 0.6kw 0|3} 0.6kw 0|4 0.6kw 0|4
4000 3,696 =
: 12m 0|3
3,242 HE 34m 0|3t olst 34m 0|3 @ 7',: Ollgh
3,000 2,539 2,499 — 2.5m 0|3}
= 1.48m 0|5} |3t 1.48m 0|3} (1.?m olsh
2,000 1,394 =7 20m 013 B 2.0m O[3 3.8m 0|5}
— [=] )| oF [+] |
1,000 m m (2.0m 0|&h
=) = :;, @‘:-ei' ]
0 ; — L= A
" A |
2011 2012 2013 2014 2015 2016 2017 o0 )

Source: Citroén




Competition model trends in major countries

Full-scale sales of mass-produced micro EVs by big automakers

« (Citroen) AMI released on July 2020, vehicle price of 6,000 euros (about 8 million won), long-term rental and sharing, etc.
« (VW SEAT) Electric Minimo to be released in 2021

+ (Toyota) Mass production Micro EV to be released in 2021

+ (Kia) Promote development of Micro EV for European market (targeted for release in 2022, rival model to Citroen AMI)

Devt and marketing of Micro EV with various technologies applied
UK Gordon Murray Design developing MOTIV that can link autonomous driving technology with UK gov

support.

- Italy XEV launching YOYO produced by 3D printing at a price of 5,999 euros (about 8 million won) at end of
2020.

« The amphibious model Fomm ONE developed by Japan Fomm (Fomm) mass-produced in Thailand from 2019.

« A number of battery replacement models developed and released (SEAT Minimo, FOMM Fomm One, KST
Electric Maiv M2)

< Overseas Micro EV model specifications >

Gordon Murray Micro Mobility

Company Citroen Design Eli Motors Systems XEV SEAT Toyota Fomm
Commercial
Model AMI MOTIV Eli Zero Microlino 2.0 YOYO Minimo model (to be Fomm ONE
released)
Overall length, width, /., 139 15 2537x1.310x1.628 - 2.4(length) 2.5(length) x1.5(widt o1 othyx1.24width)  2.49x1.29x1.55  2.585x1.295x1.560
and height (mm) h)
Maximum speed
(km/h) 45 65 60 90 70 - 60 80
Battery capacity (kWh) 5.5 17.3 4.0 15.0 7.5 - - 2.96x4
2] e (26 75.0 100.0 120.0 120.0 150.0 100.0 Around 100 160.0
charge (km)
Vehicle price 6,000 EUR - 10,000 dollars 12,000EUR 5,999EUR = ""L";’" yen
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Competition model trends in major countries

{SEAT's battery exchange type
<Autonomous Urban Micro EV 'MOTIV'> <XEV's 3D printing micro EV 'YOYO"> 'Minimo'>

<Citroen AMI> {Toyota General Micro EV <{Amphibious model Fomm ONE>
Model>




Automotive Market in Southeast

& Six Southeast Asian countries (Indonesia, Thailand, Malaysia, Philippines, Vietnam,

Singapore). 3.42 million cars sold in 2019

* The ratio of the commercial vehicle market is large, and the number of automobiles produced in five
major countries (6 countries excluding Singapore) is 4.15 million units.

< Southeast Asia car sales (2015-19) >

(Unit: 1,000 units) (Unit: 1,000 units)
1,400
1.200 L sewns Country 2015 2016 2017 2018 2019 Passenge Commer
1,000 = r cial
200 \_/ Indonesia 1,013 | 1,062 | 1,079 | 1,151 1,030 786 244
T .. Thailand 800 | 769 | 872 | 1,041 | 1,008 469 539
o /\___E“El‘l' Malaysia 667 580 577 598 604 550 54
" aex Philippines 289 359 425 357 370 109 261
S — Vietnam 209 271 251 288 322 237 85
2005 2006 2017 2018 2019 Singapore 78 110 116 95 90 77 23
Total 3,056 3,151 3,320 3,533 3,424 2,227 1,196

< Sales of two-wheel vehicles and scooters in

Unit: 1,000 units) Southeast Asia (2015_19) > (Unit: 1,000 units)
Country 2015 2016 2017 2018 2019
Ay Indonesia 6,708 | 6,215 5,886 6,383 6,487
\/_i Vietnam 2,849 | 3121 | 3272 3,386 | 3,255
Thailand 1,639 | 1,738 1,811 1,788 1,719
e Philippines 851 | 1,140 1,319 1,590 1,705

T Malaysia 381 396 434 472 547
::: ;:: Singapore 7 8 9 12 19
Eelolalo Total 12,435 12,618 12,732 13,631 13,732

Y=
2015 2016 2017 2018 2019



Micro EV Market Potential in Southeast Asia

Asian govt have set roadmaps, policies, and reg

vitalize the EV market.

< Strategies by major Southeast Asian countries to promote electrification>

Perspe = Thailand
ctive

Environment

Necessity
Energy
security
EV
Promotion/  Foadmap
Inhibition
Factor Policy and
regulation
Creation of

new business

Note : 1) PHEV/BEV
2) PHEV/BEV

GHG reduction target of by at
least 20% compared to BAU by
2030

Oil, which accounts for 40
% of energy sources, depen
ds 60% on imports

‘Target of total sales of 1.2 million
units? by 2036

Investment incentives regulated

according to the degree of
localization of production

GHG reduction target of by 35—
45% comparedto BAU by 2030

Coal (for power generation),
which accounts for 20% of en
ergy sources, depends 90% on i
mports.

_‘Target sales of 100,000 EVs by

mmm Indonesia

GHG reduction target of by 29%
compared to BAU by 2030

Coal and natural gas are produced

inthecountry, soenergy self-
sufficiency is very high.

‘Target sales of 1.2 million LCE

20302

In NAP2014> comorate tax, parts im

rt duty and goods tax exempted f
or local productionas wellas R&D s

Vs by 20353

Exemption of luxury tax for EVs,
plans to provide investment
incentives for OEMs

ubsidy

Declared the development of next-
gen automobile industry such as
EVs? as an important medium-term
policy for Thailand4.0; policy

Promoting local development and
production investment thru TNati
onal Electric Mobility: with the ail
m of establishing an_EV supply ch
ain and becoming an export base

Declaration of promotion of major export bases
forICEcarsand EVsin ™Making Indonesia 4.0,

3) HEV/PHEV/BEV/FCV/Bio Fuel
4) EVs including two-wheeled, three-wheeled, and commercial vehicles
5) Malaysia's “National Automobile Plan for 2014"




Micro EV Market Potential in Southeast Asia

< EV dissemination goals in major SE Asia countries >

Country Announcement Description
Indonesia 2019. 1. ¢ Disseminate 2.1 million motorcycles and 2,200 EVs by 2025

Malaysia 2016. 3. ¢ Disseminate 1.2 million EVs by 2036

. 2016. 6. ¢ Disseminate 1,000 BEVs by 2020
Singapore . . .

2018. 10. ¢ Disseminate 800 BEV taxis by 2022

Thailand 2017. 8. ¢ Disseminate 100,000 EVs and electric two-wheelers, and 2,000 electric buses by 2030
Vietham 2013.8 ¢ Disseminate 100,000 EVs by 2020

(Q Gov promoting modernization of aging public transportation

- Replace jeepneys with new models (including EV)

- Electric two- and three-wheels for taxis (electric motorcycles
and Micro EVs)

fl The new model is more popula}
to passengers than the previous |
Jeepney (Manila Bus_ Terminal) |

AT

Changing Public Transportation in Asia

Philippines p Gov plans to replace with new

Small passenger models by 2022
bus “Jeepney” o
Wil replace with gasoline with
Three-wheel taxi s natural gas. Will disseminate 4-
"Bajay” wheel vehicles gradually
m_ , Big automaker Mahindra has
Three-wheel taxi introduced electrical models
"Auto-rickshaw”
Thailand

Three-wheel taxi = Will replace 22K Took tooks with
“Took took” electrical models by 2025
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Major Countries Plan to Stop Internal
Combustion Locomotives

sion of internal combustion locomotives will begi

er next vear, and regulations will be expanded to t

e market such as Korea, India, China, the United S

2030 |celand
2035 Unitod Kingdom
< - "
2040 Canad; ] 2030 Sweden
@ 2025 Norway
2040 British Colambea 2030 ireland
s h 2035 Denmars
2035 Gu L B 2030 Nethariand
NG 2040 Francs
2035 Caltorni 2030 Slovena
nt 2040 Spain
1a Rica 2050
2035
Caps
Jppore 2030
) allow the sale ¢ v |
of now BEVs and FCEVs only
m 2025 | 2030
N 2030 2035
2035 2040
2040
2050

2050 Int

SOURCE : ICCT 43



Implications

Global electric vehicle and battery markets grow rapidly in
line with rising international oil prices and environmental
policies of each country

Unlike general automobile exports, electric vehicle exports
are growing remarkably even during the pandemic

Electric vehicle markets in major countries have different
strengths, focusing on sales, exports, and production

Close negotiations are needed as electric vehicle and battery

supply chains such as IRA are being reorganized in the U.S.
are being reorganized
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