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Questions 

1.  Who will be the leaders in 2030 - 2040 ? 
2. How they will be leaders, technologically and 
strategically ? 
3. How they are doing now  to be leaders ?     



The actual playing field 



Electric Cars sold in 2015 

http://ev-sales.blogspot.de 



Blue for BEV 



TOP 20 EV manufacturer 





Actual EU leaders for BEV 



Blue for BEV 



Per country 





The main problem with EVs sales  
 

The chiken and egg issue for BEVs 



What is the BEV « Chiken and Egg » 
problem ? 

• Average BEV can not run for more than 150-
200 km 

• So little sales 

• So no need to build a charging network for Evs 

• So EVs can not be largely sold…  



3 models for BEV developpement 
in Europe 

NISSAN – RENAULT 
VS 

TESLA 
VS 

BOLLORE 



The NISSAN RENAULT strategy 



How NISSAN deal with C&E? 

• Small batteries to sell or to rent 

• Looking for cooperation with Energy providers 
to build efficient charging stations (ENDESA) 

• Looking for joint investments to develop a fast 
charging station safety network around big 
cities (Paris Exemple) => intense public 
lobbying 

 



BP-NISSAN and city of Paris: 
 1st fast charging station 10 dec 2013   

boulevard Victor 
5€ per charge 



The TESLA strategy 



How TESLA deal with C&E? 

• Large batteries for more autonomy 

• Massive investments in the developement of 
very fast charging stations  

• No cooperation with local electricity actors 
but Vertical Integration 



Superchargers today (120kW) for 30 m 
charging for 170 miles for free (+ wifi) 



The EV Carsharing strategy 



How EV Carsharing deal with C&E? 

• A public private partnership with 
municipalities : Risk is shared 

• Renting solution for EVs => intensive use on 
small distances… with IT management 

• Using an EV not possessing it. 

• The Autolib example 

 



The parisian exemple 

Economic organisation 
• Public private partnership 

2011 for 180 M€:  
– Bolloré invest in the all 

integrated service from Battery 
design, car, to IT system 

– Local public authorities invest 
in charging stations (1 station – 
4-7 plugs => 50k€) 

– Secure the investment of 
Bolloré in case of losses. 

– Initial goal was to be profitable 
in 2018 with 80 000 customers. 

– 2013: More than 100 000… 
– Show off effect in Paris for EVs. 

Infrastructures  
• 3 000 EV cars running 
• 1 000 charging stations (more 

than 4 000 low intensity plugs) 
open 24h/365 

• No parking fees / no waste of 
time looking for a place to park 

• Smart App to find and book EV  
• No need to return at the initial 

point 
• 120 € for annual fees + 5,5€ per 

30 m of use 
• Each car is rented 6-7 times per 

day => manage problem of over 
use… 



Smart app overview 



New business model  

• New cities are buying Bolloré like solutions 

– In EU 

• Paris 

• Bordeaux  

• Lyon 

• London (UK) 

– Hanzu (China) 

– Mineapolis (USA) 

– … 



2030-2050 challenges in Europe 



Challenge 1 

Smart cities 



Pollution / Accident / Congestion 



Pollution / Accident / Congestion 
Les enjeux de la mobilité durable 



6 

0

20

40

60

80

100

60 70 80 90 100 110

Air pollution is one of the key driver for city to adopt EV cars, 

especially in China. Diesel emissions (particles & NOx) are 

particularly unhealthy although CO2 emissions are lower 

Particles (PM) emissions in Paris 

9th of juin 2004, 10h, atmo index « Mauvais 7 » 

14th of June 2004, 10h, atmo index « Bon 3 » 
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Air pollution 

 

Sustainable car = same performance, autonomy and cost as an ICE 

Autonomy Infrastructure Cost 

PM10 = 20 µg/m3 

PM10 = 80 µg/m3 

NOx & CO2 emissions by engine technology 

Diesel 

Gasoline 
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CO2 emissions 

Diesel 2005 

Downsized Diesel 

+DPF 

DPF + NOx trap 

HCCI+DPF 

DPF+SCR 
D Hybrid 

SI Hybrid 

PFI 2005 

PFI adv + VVT 

DISI CAI 

DISI NOx 

trap 

DISI turbo 

19,000 people killed every year in Europe 

because of particles from diesel cars 

Source: Frost & Sullivan analysis 



European big cities are congested 
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 Nous passons en moyenne 1 

an de notre vie à chercher 

une place  
(The Sun, étude 9000 automobilistes) 

10% de réduction de la circulation  

= 1% de croissance économique 

supplémentaire 

 

En 2013 les embouteillages ont couté 6 mds € à la 

France : 10% pouvaient être attribués à la diffusion de 

carbone, 3,5 milliards au temps perdu et 1,8 milliards du fait 

de  l

’

a ugmentation  des  pr i x  de  la   co n sommation  en  

conséquence des pertes de productivité 
(Centre for Economics and Business Research) 

 

Congestions cost in France are evaluated for 
2013 and 2014 at 6 billion Euros per year 
• Carbone emission 
• Lost of time  



European big cities are congested 



Carsharing or different car designs? 



Challenge 2 

EVs and Smart grids 



EVs are risks 

And potential ressources for 
electricity Grids 



Risks : Uncoordinate charging 



Uncoordinate charging a capacity question 



With coordinate charging : some solution 



Renewables energies challenge 



The EU rules for « energy » 

The Energy Directive (2009) sets an EU target 
of a :  
 20% share of renewable energy in 2020, compared to the 

share of 8.5% today 

 20% increase of energy efficiency and  

 20% reduction of CO2 emission 

2030 climate & energy framework 
 27% share of renewable energy in 2020  

 27% increase of energy efficiency and  

 40% reduction of CO2 emission 
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Climate change and Energy security 
Perez Yannick 
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Climate change and Energy security 
Perez Yannick 



Issues with renewables 



More PV => more Duck issues 



More wind => more flexibility 
required 



Interconnection 

Hydroelectric 

Nuclear Fuel/Gas 

CCGT Wind Power Other Coal 

30-september-2010 6-Februray-2013 

MW MW 

Wind 66.5% 

15:50h 

Wind 1% 

17:45h 

Wind 

Wind 

Gas 

Gas 

Interconnection Hydroelectric Nuclear Fuel/Gas 

CCGT Wind Power Other 
Coal 

The Spanish exemple 

Source REE, ENAGAS 46 



More wind => more costly flexibility required 

Source: Holttinen et al. (2011) 



« Electric Vehicle to grid » can 
provide flexibility solutions 



How to manage an EV fleet? 

• Not perfectly done yet… 
– VtoG experiment around the world (US / Denmark…) 
– Majors success with regulation power : mainly 

frequency control. 

• Expected benefits from coordination :  
– Capacity reduction need (Less peak demand 

investment) 
– CO2 gains (& other polluting) 
–  RES coupling: less grid stress 
– Demand response resources  
– Network services provision by market… 



How to coordinate disperse storage 
unit as valuable ressources?  

Combination of data 

Into new algorithms (to be tested)  

to deliver « market like products to be traded 
on energy markets » 



Input 1: Different Possible level of bundling 
resources and usages 

51 

Agrégateur 

TSO 

DSO TSO  
or 

DSO 

Agrégateur 

Vehicle-to-grid 

Vehicle-to-home Vehicle-to-building 



Input 2: design of Charging infrastructure 



Combination of inputs to create “bundle of 
valuable resources” for the energy markets 

Times MW or MWh Services on market base if exist 

Second MW - Frequency regulation 
- Voltage regulation 
- Quality of delivery 

Hour MW 
Or  
MWh 

- Terciary reserve market 
- Demand respons 
- Balancing services 
- Congestion management 
- Intraday-market 
- Coupling With RES 
- ... 

Block orders MWh - Day head market 
- Effacement 
- Time of Use 
- Couplage avec les EnR 
- ... 

53 



Values are function of market design-fleet 
caracteristics-charging points capacities 

Sources 
Analyzed 

region 
Participated market 

Net Profit 
€/Month/Vehicle 

Regulation 
power 

Battery/ Vehicle 
constraints 

Kempton and 
Tomic 2005 

USA Regulation up and down 112-165 10-15 kW Electric drive vehicles 

Tomic and 
Kempton 2007 

USA, Four 
different 

control areas 

Regulation down (Th!nk City) 
Regulation down and up 

(Toyota RAV4) 

4.3 – 43 (Th!nk City) 
6 – 64 (Toyota RAV4) 

6.6 kW 

100 Th!nk City vehicles 
(Nicd) ,252 Toyota 

RAV4 (NiMH) 

Larsen et.al. 2008 Denmark 
Secondary and Tertiary 

control 
6 – 160 

power: 2 kW, 20 
kW, 20 kW 

EDV: Capacity: 5 kWh, 5 
kWh, 20 kWh,  

Camus et.al. 2009 Portugal 
Secondary and Tertiary 

control 
18 3.5 kW 

Plug-in Hybrid and 
electric vehicles 

Andresson et.al. 
2010 

Sweden/ 
Germany 

Control energy market 

30 – 80 (Germany, 
coal fired power 

plants) 
19  ; 7 (Sweden, 

Hydro power plants) 

3.5 kW 

Plug-in hybrid EV (10 
kWh , Maximum depth 

of discharge 20 %) 
Charging and 

discharging efficiency 
are 94 %. 

V2G-Strategies 
2011 

Austria 
Secondary and Tertiary 

control 
7.32 – 63.94  10.5 

Electric Vehicles (16 
kWh, 24 kWh, 48 kWh) 



Effectively reducing the TCO 



Conclusions for Europe 



Answer to Questions 

1. Who will be the leaders in 2030-2040 ? 
Companies answering the “Congestion / pollution / 

Renewable challenge” with new business models 

2.  How they will be leaders, technologically and 
strategically ? 
  Leaders will set business models allowing : managing 

IT revolution + electrical Grid revolution with 
renewables + batteries' technology 

3. How they are doing now to be leaders ?  
They are testing and trying.    



Predicting the future of EV is hard 

If you were asked in the 1980s about having a 
camera in your phone… 

what would you have imagined? 
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Additional 

 



Norway 

 



Package of Policies in Norway 

1. Action toward demand stimulation 
– VAT tax exemption 

– Highway fees exemption 

– Local tax exemption 

– Access to buses lane in cities 

2. Building a safety network of Fast charging at the 
entry of main cities to secure last miles stress + 
on highways critical points 

3. No action toward offer: no Norvegian EV 
manufacturers. 



Limits of the Norvegian Model 

• Cost of the public support  

– Implicit valuation of pollution reduction, 
infrastructure building, health value, social 
innovation… are very high. 

• The design of the demand side policy is biased 
in favour of expensive cars because the help is 
in % of the car price. 





Dutch Rule 



Every 50 km a fast charging station with a newly 
created operator in charge of it 


