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Global EV sales EV sales penetration by country

1,979,000 EV share of new car sales
e

8.0%
7.0%
6.0%
5.0%
4.0%
3.0%
2.0%

447,000 1.0%
0.0%

- Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

2015 2016 2017 2018 2015 2016 2017 2018

1,086,000

716,000

=== China e===Eyrope e===North America ===Japan essssKorea

Source: BloombergNEF, EV includes BEVs and PHEVs. Some December 2018 data is estimated. Europe figure covers 16 main European vehicle markets

.......
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$/kWh $ 100% -
i 1 BEV 80%
1 60% -
] | ICE
_ 40% -
_ S 1 20% 1
T T T T T T T T T 1 T T T T T T ! 0, T T T T "
Year Year 0% Price, $
Allows us to estimate retail prices of We use the ‘price-volume’ map: the
o The battery experience curve electric vehicles and find when they e way consumers spend their money in
become cheaper than combustion cars every region and market segment
] . Intelligent
total car market i i mobility
EVs on the road .
V addressable market | Annual ]
EV sales |
IIIIIIIIIIIIIIIIIIIIIIIIIIIéér Year Year

We use relative powertrain costs and
e demand elasticities to diffuse into the

addressable market using the

Generalized Bass Diffusion model

And we adjust the total car market to
that implied by current year’s electric
vehicle costs: the addressable market

Finally, we add the effect of Intelligent
Mobility: car-sharing, ride-hailing and
autonomous cars

Source: BloombergNEF
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Battery pack price (real 2018 $/kwh)

— 22%
1,160 1

21%
899 1
— 8%

1 r11%
707 1 — 35%

650
577

r 23%
373 1 r—26%

l — 18%
288 1

214 176

2010 2011 2012 2013 2014 2015 2016 2017 2018

Source: BloombergNEF Note: The data in this chart has been adjusted to show real 2018 dollars
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Segment U.S. EU
Small 2027 2028
$/kWh Medium 2025 2024
1,200 Large 2026 2025
SUV** 2024 2026
1,000 A
800 A
A Observed
price
600 A A
A 2025 2030
400 implied implied
A price: price: - = 18%
A $96/kwh  $70/kWh learning
200 y - \- \ rate
. -
2010 2015 2020 2025 2030

Source: BloombergNEF
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Lithium-ion battery pack price (real 2018 $/kwh) Cummulative demand for lithium-ion

batteries (GWh)
1,400 10,000
1,200 200 o E-bus
A 8,000
1,000 7,000 Stationary
A storage
800 6,000 .
A A 2024 5,000 Ei:l/ssenger
600 A implied 4.000
price ’ A Observed
400 A $94/kWh 3,000 prices
. A 2,000 == 18%
learning
1,000 rate
0 0
2010 2015 2020 2025 2030

Source: BloombergNEF Note: The data in this chart has been adjusted to show real 2018 dollars
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EV % of new car sales s ELIFOPE
100%
80%
Japan
60%
e China
40%
e
0% e India

2015 2020 2025 2030 2035 2040

Source: BloombergNEF
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Thousand chargers

700
600 i m Unknown
1R
500 L
m Standard (<3kW)
400
300 Mid-accelerated
(3-20kW)
200

= Accelerated (20-
43kW)

m Fast (>43kW)

100
0 mE
N M
4 o
© O
SV

2008
2009
2010 |
2011 |

0 0)
-
o
9\

2015
2016
2017
2018-1H

Source: BloombergNEF
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Thousand chargers

/700
600
500
400
300
200
100

0

2008

Source: BloombergNEF

2009

2010 |

2011 ||

2012 ||
2013 ']
2014 7|
2015 [ |

2016

N
—
o
AN

1
00}
—
o
AN

3
I

(@)
HN

Others
Italy

= Norway
Austria

m United Kingdom
France
Japan
Netherlands
Germany

®m United States

® China
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(201 74%)

Thousands of outlets

321 68 32 30 30 16 84

12% 32%
13%
4% 0
10% 9% 7% 13% A0 11%
China U.S. Germany Netherlands Japan UK RoW
Standard (<3kW) ® Mid-accelerated (3-20kW)
m Accelerated (20-43W) m Fast (>43kW)

Source: Bloomberg. Data current as of the end of 2017.
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2017

EV share in annual sales

3.5%
3.0% China
2.5%
France U.K. 9

2.0% 40@
1.5% s 50
1.0% o 49 Germany
0.5% 5
0.0% India_e

0 5 10 15 20 25 30 35 40

Number of charging points per 100 EVs on the road

Source: Bloomberg NEF. Note: The figures in the bubble and the size of the bubble represent the total sales volumes (thousands) for passenger EVs (highway-capable electric
four-wheelers) in 2017. The EV share and distribution of charging points is data as of end of 2017.
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U.S. Europe

Chademo

34% Chademo

Total* 6,600 45% Total: 10,900

CCS
37%

Source: BloombergNEF, Alternative Fuels Data Center
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Share of selected CPOs

Total number of

analyzed CPOs: 27
18%

Source: BloombergNEF

m Pure-play

m Utility

m Other
Automaker

m Oil and Gas
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2018

61,000 168,000 300,000

62% 79% 53%

Pure-play Oil & Gas Equipment
operators / Utilities Manufacturers

U.S. Europe China

Source: BloombergNEF
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Europe
=, bp{:} @ - ¥ eni
B b4 equinor

Gas power plants

_ (Danske
rovervacns R BN e R

Generation and
trading

Grid-connected Tesla

storage

(Saft)

. (Lightsource, |(Silicon Ranch
Renewable energy (Multiple) Corp)

partnership
(Lampiris,

Electricity sales Direct Energie) (Planned) (First Utility)
On-site generation
(e.g., rooftop PV) (Lightsource)

Other services (eg, [ (EIEERIFEENE (Ubiworx)

VC,

nartnershins

Residential
and ndustrial
retail

project)
(Planned)

demand rpcpnncp) Nirect anrgip)
(Charge-

Public charging [S{€Zglelell iy
infrastructure PitPoint) master)
VC

(Drover)

. VC
(I (Chargepoint)
VC
(FarePilot)

Electric
vehicles

AVs or car sharing ‘

Partnership
(lonity)

Source: BloombergNEF, company reports and presentations.
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Monthly subscription fee ($) One-off registration fee Per-use connection fee ($) $/kWh $/minute $/hour
- = ®)
r
f—
= ——
FastNed 14.1 0.41] 10.69 175
500 points _——

Chargmaster 105
6,500 points

. 0.14 3 .
5.84

E.On (DE) 58
Source
850 points
EVBox 44
20,000 points

Genie Point 117
130 points
Charge-your-
car 26

1,900 points

.05 |3 _7kw' 0.08
P 038

—— =y

Tesla 0.271 104
1,800 points -="
Sodetrel 171 0.3
200 points { | e e

. 1 _ _ e e e ___.
Smatrics 17.28 | |57.87 227 0.08! <50kW 1

435 points
Gronn Kontakt 6.09 I 0.07 0.31

= =l Variable pricing

140 points r—_-— IS Fixed pricing
Vattenfall 0.261 l0.39 0.26

_-—d
P > >

70 0 30 0 30 10 0.60 0 20

y
\ 4
y

9,000 points
0

Source: BloombergNEF
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Membership-based network  Pricing by kWh

Genie Point

EVBox

Source London

Gronn Kontakt
E.On

Chargemaster

FastNed
Vattentall

Tesla
Blink

AeroVironment

OPConnect
\ FLO

\\ Electric Circuit
, Chargepoint

Fricing by time 3o, Sy e

Blue = Europe, Black = North America. Operators in both are shown in red. Tesla does not charge membership fees but users must own a Tesla vehicle.

20

February 08, 2019

BloombergNEF



KTEHE L

E%qztg*sl_ﬁ I:I:Is :":,*s Eﬁld‘l‘l ..........................................

Average prices ($)

China

7.99
= $/hour

® $/minute
® $/kWh

North America

8.97

Europe

Source: BloombergNEF
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eIndustrial policy

oClean air in cities
eReduced oll imports
eReduced CO2 emissions
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National Policies Regional Policies City Regulations

*

»*

Image: Bloomberg Media, Wikipedia
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Sales in millions

= New Energy
Vehicles

w Internal
Combustion
Vehicles

2012 2013 2014 2015 2016 2017 2018 202e 2025e

Source: MIIT, NDRC, BloombergNEF, NEV target includes both passenger and commercial vehicles
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1,000 chargers

285

214

m Ultra fast (120kW+)

m Fast (43-120kWw)

® Accelerated (20-43kW)
Mid-accelerated (3-20kW)

m Standard (0-3kW)

141

No granular details
between 2012 and 2014 49

.
8 23 1 S
mEHE -
2012 2013 2014 2015 2016 2017 3Q 2018

Source: China Electric Vehicle Charging Infrastructure Promotion Alliance, State Grid, BloombergNEF
Note: we assume 21,000 AC chargers, 7,000 DC chargers and 2,000 AC/DC chargers in 2014, in line with 2015 ratio

96

66
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Thousands of public chargers

300
250 = Others
200 m Potevio
150 Star Charge
100 ® TGood
50 m Southern Grid

® China State Grid

o mm I
2012 2013 2014 2015 2016 2017 3Q 2018

Source: BloombergNEF
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Leading public charger operators in China, 2018

TGood 121,212

1
1

: State Grid 56,549

| Star Charge 54,814

STSAC Anyo T T TTTTTT S0

Potevio
CLoOuU
Wanma
Win-Sky
EV-Link

Southern Grid
BElErTcTa'PBVv'er' '''''''''''''''''''''''''''''''''''''''''''
Tesla

BYD

Others 8,676

Source: BloombergNEF, respective companies. Data current as of the end of 2018
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. _ TGood charger operational data
Total passenger EV fleet, 3Q Reasons for not installing

2018 private chargers Cumulative number of chargers installed (units)

120,000

2016 2017 Nov 2018

Annual energy dispensed (kWh)

Total: 1.8

N IF No parkin 998,000,000
million D 440,000,000
space 128,000,000
13% 2016 2017 Jan-Nov 2018

Local
installation
restrictions

12%

Annual energy dispensed per charger
(kwh)

Source: BloombergNEF, respective companies. Data current as of 3Q 2018 2016 2017 Jan-Nov 2018
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2018

30,000+
10,000 - 30,000

1,000 —- 10,000

Source: China Electric Vehicle Charging Infrastructure Promotion Alliance, BloombergNEF
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30Q 2018

Source: China Electric Vehicle Charging Infrastructure Promotion Alliance, National Bureau of Statistics, BloombergNEF
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Th3EERE

Corp

'T —
NTPc

TATA POWER

WD O

MAHAVITARAN (!fortum

Maharashtra State Electricity Distribution Co. Ltd.

Automakers

MARUTI )¢ $ Suzuki
Way of Life!

@ATHER

Energy

Renewable energy companies

Corne

magentapower
Solar. Wind. Bioenergy

Source: Bloomberg NEF. Note: This is not an exhaustive list.
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Cities Highway corridors
Name Length No. of
(km) charging
Delhi (127) sites”
M i-P 4
Ahmedabad umbai-Pune expressway 9 8
(118) Ahmedabad-Vadodara 93 7
expressway
Delhi-Agra Yamuna 165 13
expressway
Delhi-Jaipur highway 195 16
Surat (48) ) Bengaluru-Mysore highway 135 11
Kolkata (117) Bengaluru-Chennai highway 262 21
Mumbai (118) ——— Hyderabad (136) Surat-Mumbai expressway 281 22
R Bengaluru (83) Agra-Lucknow expressway 302 24
Eastern peripheral expressway 135 11
Pune (56) _L Chennai (104) .
Delhi-Agra NH2 expressway 210 17
Hyderabad ORR expressway 160 13

Source: BloombergNEF, Ministry of Power. Note: The number in brackets with cities is the estimated number of charging sites based on census 2011 data for urban area and
assuming availability of one charging site for every nine square kilometers. *estimated by assuming one charging site on either side of the highway every 25 kilometers.

34  February 08, 2019 Bloomberg NEF




A1VF L

BHRFTEALA D SEAPER

Number ofcharging sites

136
117 118 118 127
104

Bengaluru Chennai Kolkata =~ Ahmedabad Greater Delhi Hyderabad
Mumbai

Source: Bloomberg NEF. Note: Estimated based on census 2011 data for urban area and assumes availability of one charging site for every nine square kilometers.
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I/ EV charging site \\
|  Combined CHAdeMO Type 2 Bharat EV Bharat EV AC-001 i
| Charging System DC-001 :
: | X
I @ @ I
I I
I I
I I
: I
I 50kW DC 50kW DC :
: 22kW ]
: AC 1

AN Fast chargers !
~- ————————————————————————————————————————————————————————————————————————

Source: BloombergNEF, Ministry of Power
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Rupees perkilometer

Mileage - 18
kilometers perliter
for petrol engine.

SO B N W ~» 01 O N ©

10 20 30 40 50 60 70 80
Capacity utilization (%)
@ e» o |CE e===== Pyblic charging Home charging

Source: Bloomberg NEF. Note: Electricity tariffs assumed at 8.3 rupees/kWh for commercial category and home charging at 6.0 rupees/kWh. Assumes that vehicles are
charged from a state of charge of 20% to 80%. The theoretical maximum number of cars that can be charged at 100% capacity utilization assumes that the charging sites
operate 24 hours a day and that there is zero switchover time between charging sessions. Gasoline price — 78 rupees per liter.
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U.S. utility EV charging tariff hours and rates ($/kWh)

Southern California Edison $0.09/kWh $0.17/Kwh $0.09/kWh
Dakota Electric $0.07/kWh $0.41/kWh $0.07/kWh
AEP Indiana Michigan Power $0.04/kWh $0.14/kWh $0.04/kWh
Baltimore Gas and Electric $0.05/kWh $0.15/kWh $0.05/kWh
Burbank Water and Power $0.08/kWh $0.25/kWh $0.08/kWh
Consumers Energy $0.08/kWh $0.15/kWh $0.08/kWh
National Grid $0.09/kWh $0.2/kWh $0.09/kWh

NV Energy $0.05/kWh $0.42/kWh $0.05/kWh
Otter Tail Power Company $0.03/kWh $0.09/kWh $0.03/kW
Salt River Project $0.06/kWh $0.22/kWh $0.06/kWh
SMUD $0.08/kWh $0.24/kWh $0.08/kWh
Xcel $0.03/kWh $0.18/kWh $0.03/kWh

12:00 AM 2:00 AM 4:00 AM 6:00 AM 8:00 AM 10:00 AM 12:00 PM 2:00 PM 4:00 PM 6:00 PM 8:00 PM 10:00 PM 12:00 AM

m Off-neak ® On-peak

Source: Bloomberg New Energy Finance, rate filings and webpages of respective companies. Note: Data shown is for summer peak. Some rates include a monthly fee which
is not included here. See subsequent slide for further notes.
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2016-2017 model availability by
power range

0,
22% 329
>11 kW
u7-10.9 kW
u3.7-6.9 KW
u<3.7 kW
2016 2017

The average charger is
getting more powerful

Source: BloombergNEF

7 2 BFTEIM

2016-2017 charger prices by
power range (U.S. only)

$929

$595 $616

$789
$649
$582
$378 e 2016
I I m2017

<3.7kW 3.7-6.9kW 7-10.9kW >11 kW

The low end is cheaper, the
high end has added features
that drive the price up

Average charger price across
modes

$1,433
$1,258

$489

Mode 2 Mode 3b

Mode 3¢

Portable chargers are the cheaper
option. For fixed chargers, users can
save around $200 with their own
cable
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The Bloomberg NEF ("BNEF"), service/information is derived from selected public sources. Bloomberg Finance L.P. and its affiliates, in providing
the service/information, believe that the information it uses comes from reliable sources, but do not guarantee the accuracy or completeness of
this information, which is subject to change without notice, and nothing in this document shall be construed as such a guarantee. The statements
in this service/document reflect the current judgment of the authors of the relevant articles or features, and do not necessatrily reflect the opinion
of Bloomberg Finance L.P., Bloomberg L.P. or any of their affiliates (“Bloomberg”). Bloomberg disclaims any liability arising from use of this
document, its contents and/or this service. Nothing herein shall constitute or be construed as an offering of financial instruments or as investment
advice or recommendations by Bloomberg of an investment or other strategy (e.g., whether or not to “buy”, “sell”, or “hold” an investment). The
information available through this service is not based on consideration of a subscriber’s individual circumstances and should not be considered
as information sufficient upon which to base an investment decision. You should determine on your own whether you agree with the content. This
service should not be construed as tax or accounting advice or as a service designed to facilitate any subscriber’s compliance with its tax,
accounting or other legal obligations. Employees involved in this service may hold positions in the companies mentioned in the
services/information.
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these products in Argentina, Australia and certain jurisdictions in the Pacific islands, Bermuda, China, India, Japan, Korea and New Zealand. BLP
provides BFLP with global marketing and operational support. Certain features, functions, products and services are available only to
sophisticated investors and only where permitted. BFLP, BLP and their affiliates do not guarantee the accuracy of prices or other information in
the Services. Nothing in the Services shall constitute or be construed as an offering of financial instruments by BFLP, BLP or their affiliates, or as
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name, mark or logo. All rights reserved. © 2018 Bloomberg.

40 February 08, 2019 BloombergNEF



Bloomberg NEF (BNEF) is a leading
provider of primary research on clean
energy, advanced transport, digital industry,
innovative materials, and commodities.

BNEF’s global team leverages the world’s
most sophisticated data sets to create clear
perspectives and in-depth forecasts that
frame the financial, economic and policy
implications of industry-transforming trends
and technologies.

BNEF research and analysis is accessible
via web and mobile platforms, as well as on
the Bloomberg Terminal.

Coverage.
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