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Study purpose, market coverage and key indicators

Key questions addressed @
Q What factors are driving the \

change in the EV charging »
ecosystems? How do these |
factors evolve over time? \

Q What countries/regions
demonstrate best practice? >

Q What development of EV
charging ecosystem to /
expect within the next 5-10 l
years? When do the signals ,’
indicate a disruptive change?

Source: Roland Berger EV Charging Index
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Covering 27 key indicators across 5

dimensions and Involving more than 15K
consumer survey
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Customer dynamics
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Geographical scope of the Index

(QJ)

* Covering =
global auto USA
markets: 30

* Representing
2022 global EV
sales: 93%-~"

» Based on over
15k2) survey
responses and
in-depth
research
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1) Including E-PV and E-LCV. Representing first half of 2022; 2) Total participants: 15,339

Source: IHS, EV Volume, Roland Berger EV Charging Index
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This document shall be treated as confidential. It has
been compiled for the exclusive internal use by our
client and is not complete without the underlying
detailed analyses and the oral presentation. It must
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EV (PV) sales volume [k units] H2-2021tt TH1-2022 CERSE & R &2 o 1= E
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2,372
H1-
2022 ;1
304 442
47 M 161 674861613975312-4521<1153615<1<12278216
H2- 2,137
2021
g
364 374 .
35 40 166 72 63 8 59 39 66 3 1 178 mm 4 5 10 < 10 24 17 a4 a4 2 3 e Notincluded
H1-
2021 1101
36 27 70 32 69 38 20 69 1 2 = 4 3 6 <1 9 22 13 <1 <1 <1 23 3 Notincluded
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x<15k 15k<x<5k 5k<x<50k 50k<x<150k 150k <x <500k x > 500 k
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1) 20226 AR M E2021F 12 A B D LB 2) 20224 L #A vs 20215 T HA

Source: Roland Berger EV Charging Index
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Indicator 3: EV (PV) sales penetration rate [%]
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H1 86%
2022
31%
24% 25% o 24% 0 0 24%
o 55, 20% 10% 20% 65 8% 9% . 20% 13% . 1%
° ° 1Y 1% <1% 2% — 1% <1% 2% 1% <1%
H2 86%
2021 51%
29% 0 26%
23% 20% 22% 23% 25% o
5% 12% A% 1% 6% <19, 9% A% <1% 10% 1% . 1% <1% 13% 2% Not included
H1- 80%
2021
39%
22% 20% 0 0
15% 16% 14% 15% 17% ,
: 11% : 8% 5% 6% <% 2% 4% A% 5% <% <% 5% 1Y% ’ A% <1% 3% 1% Not included
B BEV PHEV [ FCEV (T111] | EEEN [ HEN [ EN I EEEEN
x < 1.5% 1.5%<x<10% 10% < x<20% 20% <x<25%  25% <x<30% X 2 30%

Source: EV Volume, IHS; Roland Berger EV Charging Index

Roland Berger | 10



ERE

BRAETE, RARLAGYEVERFTES R EAICRED

Iml
Iml
Y
op
H

EV (CV) sales volume [k units]
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Source: EV Volume. Roland Berger EV Charging Index Roland Berger | 11
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EV (CV) sales penetration rate & car parc — H1-2022 [%, k units]
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M=K BEV-LCVO R AHI (Fri) OEMO ERAB I (1 #4)
BREXIGICINZ ., aXMNEE BRI, EV-LCVERAIZHEF —EBO0EMIZL. BEFEV-LCVIZiE AL, B AZETEH
CJ Logistics » 20224 | iEHE H B EDEV-LCVER A PR EEE « 20215, SHRFEFTI SBAEE L TEVIFCVICT
et - 2030EETICLVAL L EREEVICHIET T DEFER
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7 1&mM&R, EVCO RO miiTEEEBEY | General « 20214, Eg X EE W FAEV-LCVI BrightDrop 1% # &
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DHL « 20214, FRM EB T &% EIZEV-LCVE5008 B A KEBEA—HKE
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Preference among non-EV owners

a If you currently don’t own an EV, are you considering buying a battery electric vehicle as your next car?
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Source: Roland Berger EV Charging Index
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EV Buyers preferences for brand geography

XX EHET7OTDE

How likely are you to consider China based car brands in the set of potential vehicles to purchase? M Very unlikely [ Unlikely ~ Neutral [l Likely [l Very Likely
3%

@ China 0% 16% 39% 42%

= Thailand 7% 10% 29% 37% 16%

< India 21% ] 17% 29%

® KSA 9% 1% 2% 2%

@ Indonesia % 13% 3% i5%

¢ UAE 10% 145 3% 16%

Brazil 7% 145 2% 145

w Russia 2% 19% 2%

“ Singapore i2% 9% 3% 10%

€ USA 26% 18% 25% 13%

Z  lsrael 20% 2% 27%

# Norway 21% 20% 3%

©  Spain 22% 21% 31%

* UK 31% 2% 25%

() ltaly 2% 2% %

() Belgium 27% 27% 2%

% Canada 30% 2% 2%

= Netherlands 26% 2% 3%

() France 34% 27% 2%

% Sweden 33% 21% 0%

@ Germany 3% 20% 21%

@ South Korea 51% 2% 16%

® Japan 65% 20% 12% [ 2% | |

S BRI, FEEVISURADZEREN RLEL
Source: Roland Berger EV Charging Index Roland Berger | 15
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HROEMIZEHS T, Bz 7/ OHiGICELNTERELSD TG LD

%va—ﬁwlﬁz%

BAREIL, 21 T88%, AVFRI T TIINDL LT ZHESD

FIEBEEE WISEEE K4 ZTOMBEARE
— 31% 23% 12%  23% 12% 100%
(54)
BARE L5
FESBEEIE  AA/N\YIE RS ZDHMBEARE
) 30% 7% 14% 36% 3% 100%
(AR5 27) —
BARE L5

1) 2020 BRFE S MA—R

Source: &1E Z RIFH

EFLAY—I%. VBN RBHEDZ ZEETOTISB A,
RIBME AR ERI-T. HBOYYELELR

T%4 RE7OT7IZHITAEHE

RWSE 20204 . BA~B A, SHIERI CEVE ST 95
hEEHEA—AKTF EDEHEHEZTIRAZETE

BYD 20224 . AAICEVAETIENEREHE ., 54
PEEVA AT EGCETOBMNETOEERALT HHE
Tesla 20224128 . BATEVD A 54~ BRsE % Bt
KEVA—HKF

HEREBE 20224 |2 VR RS TR 2 B 441 700{E M
SEEBEA—HAT NDIHBEEFZL.EVOEE -RFGTEEIE

SAIC SAICH IL—T L DSCMWIE. 1V RRL 7T

PEBHEA—HKF

BT AHEVERGEIEZ B MICIRM AL EZ LA
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EV ownership and preference — Concern with owning an EV

. . . . . . . . % "
a Which of the following are your biggest concerns with owning an EV? (multiple choices) o EERbYT
i 50 50 50 53

:-:I;g:\supfront 42 47 48 47 ” 47 33 43 48 46 40 49 37 g3 M L 4 4 36 36 °0 39 44 42 45 42 45
oo T T T T T T T r e r e Y N DV DY 80 |
1 65 64 68 65

! Insufficient 59 55 55 63 61 57 59 |
| cr;]sal:g:::l;en 93 44 4 92 49 53 45 39 35 40 43 53 39 4 51 51 50 50 |
 infrastructure :
|
s W . W —————— . —————

Range is too 60 52 54 50 55 54

low M 38 4 37 42 46 43 2 o1 46 44 44 45 g3 39 41 38 32 46 39 30 38 M 49

Takes too 42 48 48 60 48 61 46 51 50 58 50 44 6

long to charge 41 34 38 I 32 38 34 I I 40 4 | I 35 38 34 I I 37 I 38 33 33 40 I 41 I 38 l I

Residual

value/Sale

value is 15 13 15 q9 20 43 17 18 21 18 12 14 15 17 14 g 17 19 12 14 17 18 21 24 4, 16

uncertaing& Ml mm BN wm B o B B B = = _-_-_-___-_-_ I~ H H Bl B e

others & O +0()@ O™ T()e & @@O.@.Q::Q@@C*%Q

Global Belgium Brazil Canada China France GermanyHungary India Indonesia Israel Italy ~ Japan Malaysia NL NorwayPortugaI Qatar RomamaArablaSmgapore Egrég Spain Sweden CH Thailand Turkey UAE UK USA  Vietnam

Source: Roland Berger EV Charging Index Roland Berger | 17
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Target - Public charging infrastructure

xxRE7CT7DE
Belgum () mIID  Brail __man Definition Example
Canada e Hungary ] EEEEE Aggressive national goal, vehicle-pile @ In the E_V Roadm_ap, we have set a target of 60,000 E\{ charging points _by 2030. We will
China 0 r— India e ratio ~1 \év(;),[)ko\éw(t:rr]1 ;?sinpgrl\F/)%ti(re]tsseicr:]tc:)rr?vtaoteagr;éer;/](ias;12,OOO charging points in public carparks and
France O N Indonesia |

Netherlands expect to establish > 1 million public charging piles (incl. semi-public), with
which, the vehicle - public pile ratio may be within 1to 5

mmmm | Aggressive national goal, vehicle-pile
ratio 1.x-5 or considerable
investment

Germany (@)
Italy 0O
Netherlands (g
Norway
South Korea

N T Israel

[ | HN

I

[ HN

[ | HN
Spain BEEN | sjngapore

[ HEN

LITTT]

[ RN

N 7]

[ | HN

Japan
Portugal a charger per 100 km

Qatar

National goal, vehicle-pile ratio >5 or @ Build 200 to 500 charging points for electric cars across the country by 2022

Regulation and charging of electric vehicles for any companies and people interested in

Saudi Arabia (e [T mm 7 National goal, no specific vehicle-pile Ila _ ] _ ( _
providing this service, with freely negotiated prices

ratio/per km goal

POwOODHO®

sweden
Tukey @
UAE C
UK Ble
USA =

Switzerland 0 et m 771 No national target, but regional target ‘ ' Install 30.000 extra charging points for EVs in Flanders by 2025 through additional 30
million EUR investment

Thailand e et

; | HEEN
Vietnam e No / vague target at all level No target on public charging pile number by certain year or construction plan
Malaysia g L HE

Romania ()

Source: National portals, Desktop research; Roland Berger Roland Berger | 18
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Charging infrastructure — Public / Private [k units]

BEL CAN CHN FRA GER ITA NED NOR KOR ESP SWE TUR UAE UK USA JPN POR QAT
A I g A g " - A =
O+«@)® (HTHFeDP D C*%@@‘Q'@‘@‘@Q@QQU
ENTT] DN DD N RN N DN DN N N e (17 [0 ) DN (7] T ) [ T e BN [(OIrm 1T W] W11 O T B
3,918
H1-
2022
1,934
1157
18 225@ 231 359 482 444 230 44 4 4" 361 16 13 52 2 7 9 4 1" <« 6 27 9 wa 20 1
H2-
2021 2,617
1,637
612 672 43 .
5 198 ji¥q 113 306 130 148 113 3 q 262 7 10 20 <« 7 9 31 NA NA 5 24 10 Notincluded
H1-
2021 1,946
1,323
wva 16 BB 2 39" 62 258 43" 102 105 14" 2 q 210 6 8 14 <1 NA 8 24 wna NA 4 16 8 Notincluded
B Pubic I Private EEEEN CEEEE T S Em — TTTT
X < 5k Bk<x<10k  10k<x<50k 50k <x<150k 150k<x<500k x> 500k

1) The number only stands for public charging point, since private number is unavailable
Source: National Govt. / Statistics Bureau, Secondary research; Roland Berger EV Charging Index
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Charging infrastructure - Delivery split [public, %]

BEL CAN CHN FRA GER ITA NED NOR KOR ESP SWE TUR UAE UK USA BRA

OO+ @)@ :?:2@63?%@@@@@0@0@0@0

NN ET7] NN N e 011 NN N ] DN NN ] ENTT] EEENT BN

ISR JPN  POR VIE MAS ROM

T
T @ &

—
[ EEREN EEEEENN & HERN EEEERNN  EEEEREEEEE

E
:

949, 100%

Hi-  96% iy 86% 88% g3 83%

2022

81% 84%

0,
H2-  87% i T7o; 86% 90% gso, 89% 89% 96%

N/A

0,
H1-  87% 87% 7oy 83% 92% ggy, 86% 90% 97%
2021

N/A

(L] | NN BN 7] [____HN N | i
X < 25% 25%<x<40%  40% < x < 55% 55% <x<70% 70%<x<90% X 2 90%

Source: National Govt. / Statistics Bureau, Secondary research; Roland Berger EV Charging Index Roland Berger | 21
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Housing type structure and home charger ownership rate for selected countries

=mLETEA LT

Country (selected) Housing type structure % of people owning home chargers  E¥Jululhil ==
B Detached house I Terrace house Others

* Countries with larger proportion of
I semi-detached house " Apartment residents living in detached/semi-
' detached houses have higher % of
people owning home chargers

* The USA has a high proportion of
detached/semi-detached houses due to
its vast geography, low population

: density and pursuit of privacy, leaving

N T e e space for home chargers

70% 2%

T T T T T T e e AR R REEEERER bl ________]

@& Germany 34% 0% « In contrast, countries such as China
and Singapore build more apartments
e with limited space and installation
e ol condition for home chargers; Easy
* UK -- i 1% access to public chargers further
e ey I discourages residents to own home
- = chargers
& USA 2% 91%

1) Semi Detached House: —&F#iiE CT—F ML TSR ETEE

Source: Roland Berger EV Charging Index online survey Roland Berger | 22
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Public charging density — Roadway [# of public charging station per 100 km, 2022H1]

BEL CAN
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EV range and overall charging experience — Unsatisfactory charging experience

a Based on your overall charging experience, which of the followings are less satisfied to you? (Multiple choices)

|
Publiccharging 55 49 52 54 53 54 56 45 S B 60 4 6T D . 58 4 [ 57 60 59 54 54 g4 66 56 54 53 :
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x BEDOEZEH YT

76

Chargingtime 52 54 42 49 59 43 48 49 58 52 44 52 58 61 47 49 50 45 55 49 56 60 49 45 51 63 L, 57 52 53 59

too long /
Unstable
charging speed

Charging pilenot 34 32 41

fitted for all EV
models

33 32 32 33 20 34 31 g 25 27 B g4 3B g4 42 4 42 35 . g7 29 30 B 5 35 32 3% 40

Charging pile
broken 21 18

19

17 30 21

23

16

25 16 28 25 .4 27 19 21 26 23 46 20 20 13 q9 21 25 20 15 21

22 20 20

Lacking rest

T4

, catering & 39 38 52 39 46 55
othor faciitios 22 15 oo 26 31 2 2 25 I A T 3330 3 24 19 “E 34 27 25 0
while waiting for

charging

I don’t have a 7
home charger &
others

& O *0()e O™ T()e &l

4

7

9

11

12

12

2 10 10 ¢ 8 12 16 g g 3 17 9 10 12 9 11 13 11 g 8

South

Global Belgium Brazil Canada China France GermanyHungary India Indonesia Israel Italy — Japan Malaysia NL NorwayPortugaI Qatar Romania AsrablaSmgapore Korea Spain Sweden CH  Thailand Turkey UAE

Source: RB online survey 2022

7

UK

4 7

> 0PSO @20 O0O=dC 0O

USA Vietnam

Roland Berger | 24



Roland
Berger

5



EVRAEEMIX

Preference among non-EV owners

a If you currently don’t own an EV, are you considering buying a battery electric vehicle as your next car?
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Source: RB online survey 2022
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EV ownership and preference — Reasons to own EV

XX & BT
a What is the reason that you bought an EV? (multiple choices) HPEEER
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| want to take 5 L 62 5, 59 64 68 54 59 71 64 63 69 g4 71
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EV ownership and preference — Concern with owning an EV
X & EHbyT
a Which of the following are your biggest concerns with owning an EV? (multiple choices) HOEEL
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EV range and overall charging experience — Current charging experience
e Generally speaking, how has your current charging experience been? (incl. all charging mode options, e.g. home charging, public charging,
battery swapping, etc)
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EV charging behavior — Public charging — Public charging station density expectation

a What's your expected density of public charging stations, when compared to the density of gas stations?
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EV charging behavior — Home & Public charging usage frequency (1/2: Home)

@ How many times per week do you charge your EV at home?
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EV charging behavior — Home & Public charging usage frequency (2/2: Public)

g). How many times/week on average do you charge your EV in public charging network / outside home?
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EV charging behavior — Public charging — Expected charging duration

94

a) Ideally, how long would you prefer for public charging time duration? [%]
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This study has been prepared for general
guidance only. The reader should not act on
any information provided in this study
without receiving specific professional
advice.

Roland Berger Strategy Consultants GmbH shall not be
liable for any damages resulting from the use of
information contained in the study.
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