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TRANSFORMATIONAL SHIFTS RESHAPING E-MOBILITY 

Indigenous Platforms - 
Integration of Systems 

Charging: Slow Ą FastĄ 
Rapid Ą Ultrafast 

Mega Cities – Ultra low 
emission zones 

Batteries –  Lithium and 
Beyond 

Smart Grid – V2G, V2H, 
Balancing etc. 

New Business Models –
”Infrastructure as a Service” 

EV Retailing Transformation 
Cognitive Era 

and Autonomous Mobility  
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HISTORIC EV SALES : ABOUT 2.2 MILLION ELECTRIC VEHICLES WERE SOLD IN 2019 WITH A LOWEST Y-O-Y  

GROWTH RATE TILL DATE. CHINESE EV MARKET FELL FLAT DUE TO PHASE OUT OF INCENTIVES 

 120,845   201,068  
 327,608  
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Electric Vehicle Outlook: Historic EV Sales, Global, 2013-2019 

BEV PHEV 

54.0% 

68.9% 

45.8% 

59.2% 

64.5% 

8.8% 

Y-o-Y Growth Ą 

57% 

43% 

60% 

40% 

67% 

33% 

74% 

26% 

62% 

38% 

64% 

36% 

69% 

31% 

210,455 324,062 547,223 797,777 1,270,224 2,089,480 2,274,141 
Total EV 

Sales 

Market 

Share 

[PC] 

0.3% 0.5% 0.7% 1.0% 1.5% 2.3% 2.9% 

Source: Frost & Sullivan 
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EV MARKET VEHICLE 2019 ς GLOBAL: CHINA CONTINUES TO LEAD THE MARKET WITH OVER 52.6% 

MARKET SHARE WITH ABOUT 1.2 MILLION UNITS SOLD. MARKET GROWTH REALLY CAME FROM EU ς GREW BY 65%  

Electric Vehicle Outlook: Market Outlook, Global, 2019  

 2,274,141  

EVs sold in 2019 

345 (221 BEV & 124 PHEV) 

 Models for Sale 

~6,554,875 

Total EV Car Parc    

>320,000 

Charging Stations 

Americas 
16.6% 

APAC 
4.6% 

Europe 
26.0% 

ME&A 
0.2% 

China 
52.6% 

74.2% 

0.3% 

25.5% 

70% 66% 60% 
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  370,057 105,671 589,899 5,051 1,195,606 

BEV PHEV 

Electric Vehicle Outlook: EV Sales Split by Top OEMs, 2019 

(ó000 units)  
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TOP 10 OEMS  

 367,849  

 155,543  

 151,563  

 160,256  

 42,269  

 74,106  

 86,374  

 52,620  

 86,902  

 45,999  

 72,661  

 49,946  

 109,211  

 62,257  

 4,818  

 68,569  

 6,629  

 32,093  
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BYD
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Geely
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Electric Vehicle Outlook: Top 10 OEMs, Global, 2019  

BEV PHEV 

Å4 out of the top 10 OEMs 

were Chinese that sold 

the highest number of 

electric vehicles in 2019, 

accounting for 18.2% 

market share 



8 

EV MODELS IMPACTED DUE TO COVID19 CRISIS 

2020 Q1 

2020 Q2 

2020 Q3 

2020 Q4 

2021 Q1 

2021 Q2 

2021 Q3 

2021 Q4 

2022 Q1 

2022 Q2 

2022 Q3 

2022 Q4 

LAUNCH 

Lucid 
Air 

Launch 
event 

EV 
Debut 

?? 

Bolt 
Refresh 

Budget 
cut 

PRODUCTION 

Hummer 
EV 

Audi E-
tron 

70k to 
40k 

[battery 
supply] 

 

Mercedes 
EQC 

50k to 
25k 

[battery 
supply] 

VW 
ID.3 

Software 
issue 

Ford 
Mach-E 

Production 
& delivery 

MX/CH 

Rivian 

Tooling 
at Illinois 

plant 

Tesla Semi 
Truck 

Fisker 
Ocean  

Only 4 
countries 

Liquidity 
issue 

EXPANSION CANCEL 

Mercedes 
EQC 

Porsche 
Taycan 

Market expansion 
to many more 

countries 

BMW 
iX3 

US 
market 

only 

Lincoln 
Electric 
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TOTAL XEV MARKET SCENARIO ANALYSIS: IN AN UPPER-CASE SCENARIO FOR XEVS, ALL OEMS ARE 

EXPECTED TO COMPLY WITH EMISSION TARGETS; TECHNOLOGICAL ADVANCEMENTS, ECONOMIC FACTORS AND 
CONSUMER ACCEPTANCE OF XEVS ARE KEY FACTORS FOR DETERMINATION 

Note: This graph includes hybrids (electrified cars without a plug) as well 

Regions: NA, EU, JP, CH, SK, IND 

Source: Frost & Sullivan 
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Lower-case Scenario CAGR, 2015ï2025 = 28.0% 

Upper-case Scenario CAGR, 2015ï2025 = 32.7% 

2025 estimates 

40M units 

36% of total sales 

27M units 

25% of total sales 

In 2019, xEV sales are expected to reach about 

6.5M, key growth driver being 48V MHEVs 
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EV & HEV PENETRATION DASHBOARD: JAN Ą MAR 
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IMPACT OF COVID-19 ON GLOBAL EV SALES 
EVEN BEST CASE SCENARIO WILL NOT RECOVER TILL JUNE, BUT POST-RECOVERY IS EXPECTED TO HAVE A HEALTHY 
GROWTH.  

2019 Low
Impact

Moderate
Impact

High
Impact

+9.2% 

-9.1% 

2.1M 

2.27M 2.29M 

2.46M 

2020e 

+0.5% 

Impact of COVID-19, Global, 2019-20 Impact of COVID-19 on EVs: Scenario Estimates, Global, 2019-2020 
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As analysed on 16th April 2025 
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IMPACT OF COVID19 ON AMERICAS EV SALES 2020 

2019 Low
Impact

Moderate
Impact

High
Impact

+4.2% 

-21.4% 

290,969 

370,057 

343,701 

385,429 

2020e 

-7.1% 

Impact of COVID-19, Americas, 2019-20 Impact of COVID-19 on EVs: Scenario Estimates, Americas, 2019-

2020 
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MARKET SHARE ANALYSIS OF USA EV SALES 
TESLA AND GM LIKELY TO GAIN MARKET SHARE DRIVEN BY COMPETITOR SUPPLY CHAIN ISSUES + FALLING MARKET VOLUMES 

BMW, 3% FCA, 2% 

Ford, 1% 

GM, 8% 

HMC, 5% 

RNMA, 
6.00% 

Tesla, 60% 

Toyota, 
7% 

BMW, 4.12% 

FCA, 2.02% 
Ford, 2.56% 

GM, 
6.64% 

HMC, 4.66% 

RNMA, 
4.72% Tesla, 

55.64% 

Toyota, 
7.09% 

BMW, 1% 

FCA, 2% 

Ford, 
1% 

GM, 9% 
HMC, 4% 

RNMA, 
5.00% 

Tesla, 68% 

Toyota, 
6% 

BMW, 1% 

FCA, 2% 

Ford, 1% 

GM, 10% 

HMC, 5% 

RNMA, 
3.45% 

Tesla, 70% 

Toyota, 3% 

OEM Market Share - 2019 Market Share ð 2020 Market Share ð 2020 Market Share ð 2020 

Tesla 55.5% 60% 68% 70% 

GM 6.6% 8% 9% 10% 

Ford 2.5% 1% 1% 1% 

FCA 2% 2% 1.8% 2% 

BMW 4.1% 3% 1% 1% 

VW (Porsche) 2% 1% 1% 1% 

2019 Market Share [MS], USA  2020 MS, Low Impact (USA)  2020 MS, Moderate (USA)  2020 MS, High Impact (USA)  
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ā ā ā 

ā ā ā 

Ă 

Ă 

Ă 

Ă 

Ă ā 

Source: MarkLines, Frost & Sullivan Forecast 
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IMPACT OF COVID-19 ON EUROPE EV SALES 
EUROPE  HAD BEST Q1 AND LIKELY TO RECOVER FROM LOCKDOWN FROM JUNE. DESPITE COVID OUTBREAK EVS IN 
EUROPE IS EXPECTED TO GROW VS 2019 DUE COMPLIANCE PRESSURE AND CUSTOMER SEGMENTATION 

2019 Low
Impact

Moderate
Impact

High
Impact

+23.9% 

+6.6% 

628,854 
589,899 

695,733 

731,116 

2020e 

+17.9% 

Impact of COVID-19, Europe, 2019-20 Impact of COVID-19 on EVs: Scenario Estimates, Europe, 2019-2020 
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MARKET SHARE ANALYSIS OF EU EV SALES 
DIFFICULT TO PREDICT A CLEAR LEADER FOR EU AT THIS STAGE. PSA IS THE OEM MAKING THE DIFFERENCE IN EU 
MARKET SHARES. 

Tesla , 

18.9% 

VW 

Group, 

12.1% 

R-N-M, 

22.8% 

BMW 

Group, 

15.7% 

Hyundai 

Group, 

11.4% 

Daimler, 

6.1% 

Geely-

Volvo 

Cars, 5.9% 

PSA 

Group, 

1.3% 

Tata-JLR, 

4.0% 

OEM Market Share - 2019 Market Share ð S1 Market Share ð S2 Market Share ð S3 

Tesla Inc. 18.9% 13.8% 17.2% 20.2% 

VW Group 12.1% 19.6% 17.1% 15.1% 

R-N-M 22.8% 17.6% 14.2% 12.2% 

BMW Group 15.7% 11.2% 9.8% 8.2% 

Hyundai 11.4% 9.5% 10.8% 14.8% 

PSA Group 1.3% 

13.4% 10.2% 8.1% 

Tesla , 

13.8% 

VW 

Group, 

19.6% 

R-N-M, 

17.6% 

BMW 

Group, 

11.2% 

Hyundai 

Group, 

9.5% 

Daimler, 

5.6% 

Geely-

Volvo 

Cars, 6.4% 

PSA 

Group, 

13.4% 

Tata-JLR, 

1.9% 

Tesla , 

17.2% 

VW 

Group, 

17.1% 

R-N-M, 

14.2% 
BMW 

Group, 

9.8% 

Hyundai 

Group, 

10.8% 

Daimler, 

9.5% 

Geely-

Volvo 

Cars, 6.2% 

PSA 

Group, 

10.2% 
Tata-JLR, 

4.0% 

Tesla , 

20.2% 

VW 

Group, 

15.1% 

R-N-M, 

12.2% 
BMW 

Group, 

8.2% 

Hyundai 

Group, 

14.8% 

Daimler, 

7.7% 

Geely-

Volvo 

Cars, 6.0% 

PSA 

Group, 

8.1% Tata-JLR, 

4.5% 

2019 Market Share [MS], EU 2020 MS, Low Impact (EU) 2020 MS, Moderate (EU) 2020 MS, High Impact (EU) 
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LITHIUM-ION BATTERIES CONTINUE TO MAKE PROMISING GAINS 
THE WORLD OF BATTERIES IS CHANGING VERY RAPIDLY, MAKING IT VERY HARD TO PREDICT THE MOST PROMISING 
BATTERY CHEMISTRY 

Battery Technology Improvements, Global, 2018ï2025 

2018    2020     2025 

E
n

e
rg

y
 

Anode: Graphite, 600 mAh/g 

Cathode: NMC/LMO/NCA/LFP, ~200 mAh/g  

Electrolyte: Non-aqueous Li salt in organic carbonates, 4.0-4.3V 

Pack: ~210 Wh/kg, 800-900 cycles 

Anode: Silicon based 

Cathode: Layered Oxides(Ni & Mn rich) 

Electrolyte:Non-aqueous Li salt in organic carbonates, ~4.7V;  

Pack: ~300 Wh/kg, 1,000 cycles, 

Anode: Silicon-based, Lithium metal 

Cathode: Existing + Lithium sulphur, Lithium Air 

Electrolyte: High voltage ~5.0V, solid-polymer with >10-3 

S/cm ionic conductivity. 

Pack: Theoretical Energy 3000 Wh/kg,  

1,000-1,500 cycles 

~$210/kWh ~$150/kWh ~$80/kWh 

Li-Ion: 

Focus on high-voltage/ high-capacity 

cathodes, Si based anodes 

Beyond Li-Ion: 

Focus on Li metal - Li-sulphur, Li-air electrodes, 

and high ionic conductivity solid-state 

electrolytes 

2010-15 Battery Annual Improvements: 

Gravimetric Energy Density: 8% Volumetric 

Energy Density: 19% Cycle Life: 10% 

Cost: 50% reduction 

Source: Frost & Sullivan 
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BEYOND 2025τSOLID-STATE BATTERIES 
POST 2025, SOLID-STATE BATTERIES WILL BE IMPLEMENTED IN EVS DUE TO THEIR SAFETY FEATURES AND LONGER 
RANGE  SUPPORT 

500 mile range 

Launch of solid-  state batteries  

in cars by  2023ï2025 

Investments of more  than $1 billion  for  

electric vehicle with solid-state battery 

Partnerships Research and Development 

Announcements Investment and Acquisition 

Solid State Batteries 

2X energy density, 

800 mile range 

Calculating a timeline of 

2025/26 for the technology 
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IP ANALYSIS: TOP ASSIGNEE FOR SOLID STATE BATTERY 
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Top Solid State Battery Patent Assignee 

The patent analysis of solid state battery 

reveals that maximum patent have been 

filed by  Toyota Motor Corporation 

(Japan), LG Chem Ltd. (Korea), Murata 

Manufacturing Co., Ltd. (Japan), Hyundai 

Motor Company (South Korea).  

Solid State Battery: Top Patent Assignee, 2010-2020* 
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Source: Frost & Sullivan 
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CHARGING POINTS INSTALLATION BASE ς AMERICAS 
USA HAS A INSTALLED BASE OF 62,000 AC CHARGING POINTS AND 13,200 DC CHARGING POINTS 

Electric Vehicle Outlook: EV Charging Points (Top 10 states), US, 2019  

 20,727  

 3,915  

 3,236  

 3,114  

 2,349  

 2,358  

 2,064  

 2,036  

 1,657  

 1,538  

CA

NY

FL

TX

WA

GA

MA

CO

MO

MD

CCS CHM Tesla Total Leading EV Charging Operators  

1100 800 2000 24,627 

Aerovironment, Avcon, Beharged, Blink Network, Chargepoint, Clipper 

Creek, Eaton, Electrify America, EV Connect, EV Box, EV Gateway, 

EVGO Network, GE Wattstation, Greenlots, Magne Charge, Nissan, 

NRG EVGO, Opconnect, RCS, Revolta, Semacharge, Shorepower, Sun 

Country, Tesla, Volta, Webasto  

80 60 400 4,555 

140 100 420 3,896 

150 90 400 3,754 

160 130 215 2,854 

108 85 150 2,701 

65 50 180 2,359 

90 52 125 2,303 

50 25 100 1,832 

118 90 152 1,890 

Total: 62,000 

EV Charging Points, Canada and Mexico, 2019  

CCS CHM Tesla Total Leading EV Charging Operators  

400 450 900 11,550 
Aerovironment, Azra, Becharged, Chargepoint, Circuit Electrique, Clipper 

Creek, Eaton, FLO, Greenlots, NBP Echarge, Petro Canada, 

Semacharge, Sun Country 

15 20 12 1,337 Chargenow, Tesla and other providers 

DC Charging Installations and Key Players, Americas, 2019 

 9,700  

 1,200  

Canada

Mexico

AC Charging 

AC Charging 
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CHARGING POINTS INSTALLATION BASE ς EUROPE 
NETHERLANDS HAS THE HIGHEST NUMBER OF AC CHARGING STATIONS FOLLOWED BY GERMANY. UK AND 
GERMANY LEADS IN INSTALLATIONS OF DC CHARGING STATIONS 

 49,500  

 34,200  

 27,660  

 22,760  

 13,800  

 8,800  

 6,070  

 5,420  

 4,040  

 3,540  

Netherlands

Germany

France

UK

Norway

Spain

Belgium

Switzerland

Sweden

Italy

CCS CHM Tesla 
Total 

[AC+DC] 
Leading EV Charging Operators  

450 360 260 50,570 
Alfen, Allego, Chargepoint, Ecotap, E-laad, Essent, EV Box, Fastned, Greenflux, 

Ionity, Nuon, Podpoint, RWE, The New Motion, Vatternfall 

3,160 2,270 637 40,267 
Alfen, Allego, Chargenow, Clever, Eon, EnBW, Essent, EV Box, Fastned, Ionity, Park 

& Charge, RWE, The New Motion, Ubitricity, Vattenfall 

720 730 600 29,710 
Alize, Autolib, Chargemaster, Drive Eco, Essent, E-totem, Freshmile, Ionity, Renault, 

Sdey, The Plugin Co 

2,160 2,400 401 27,721 
Alfen Allego, Chargenow, Eon, EDF, Ecotricity, Instavolt, Ionity, Nissan,  Podpoint, 

RWE, Source London 

1,340 1,460 622 17,222 AMB, Endesa, ENEL, Iberdola, Podpoint, Polar, Renault, tesla, Wenne 

470 570 210 8,820 AMB, Endesa, ENEL, Iberdola, Podpoint, Polar, Renault, tesla, Wennea 

113 96 150 6,429 
Allego, BeCharged, Bluecorner, Ecotap, EDF, Enovos, EV Point, Greenflux, Mobib, 

TNM, ZeMO, Zencar 

410 330 230 6,390 
Beenergised, Chargenow, Easyforyou, Edrop, Essent, EWB, GoFast, Ionity, Swiss 

Charge 

380 390 260 5,070 Charge & Drive, Clever, Ionity, Seom, Vattenfall 

329 322 268 4,459 
Alfen, BeCharge, Bluetorino, Driwe, Eon, ENEL, EV Box, Ionity, Plugsurfing, TNM, 

Zapgrid 

AC Charging Installation Base (Top 10 

countries) 

DC Charging Installation base and Key Players, Europe, 2020  
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ELECTRIC VEHICLE CHARGING VALUE CHAIN Ą OPPORTUNITY FOR 
INFRASTRUCTURE AS A SERVICE 

EV Driver 

Charging Point Operators 

Ionity, Fastned, Allego, Ladenetz.de 

Vehicle Manufacturers 

VW, Porsche, BMW 

Utilities  

Innogy, Vattenfall, E.ON, EnBW 

Aggregators 

Plugsurfing, TheNewMotion, Bosch, DCS, DKV  

Charge Point Manufacturers 

KEBA, Mennekes, Alfen, Schneider Electric, Siemens  

Charging Station Owners 

Charge Point Distributors 

E-Wald, The Mobility House, Bosch 

Charge Point Installers 

The Mobility House, Deutsche Telekom, VW 

Indicates 

interactions between 

value chain players  
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INFRASTRUCTURE AS A SERVICE - OEM BUSINESS MODEL TYPES 

EV Driver [Home Charging] 

CPO 

OEM 

CP Mftr. 

ChargePoint 

Installers 

E-commerce 

Type 1: OEMs as CPOôs via E-

commerce 

1 

EV Driver 

CP Mftr. 

OEMs [Energy 

Division] 

Aggregators 

CP Operators 

[Bi-Directional 

Chargers] 

Owners 

CP  Installers 

3 

1 

2 
2 

Payment 

Services 

V2G 

Services 

Home Energy 

Solutions 

EV Driver  

CPO 

OEM 

CP Mftr. 

1 

Utilities 
[CP Operators] 

CP  Installers 

Type 2: OEMs ñNew Energy Divisionò 

1 

2 

Type 3: OEMs Via ñUtilityò 
New Subscription Package 

EV Driver  

CPO 

OEM 

2 

1 

Type 4: Aggregator APP 

Aggregator App 

CPO 

2 

CP Operators 

EUR 2.50 per month. A full year of 

subscription is required to activate service 

Equivalent of 1,000 free miles of electricity 

compared to standard Green Electricity tariff. 
Complete End To End Integrator Destination Charging ñBuild Customer 

Confidenceò 

Roaming N/Wôs 

Across Various 

Countries 

Highway Residence Charging  Workplace/Destination Public Charging Fleets Model best suited for  
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Research Portal= Knowledge Platform  ( )  
* 弊社サービスご契約企業様とビジターで閲覧可能範囲が異なります。 

To View all Existing and 
Upcoming Titles 

 
 

 

https://fs-moads.com/research/login.php  
 
First time users should click on “SIGN UP”  

https://fs-moads.com/research/login.php
https://fs-moads.com/research/login.php
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