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The need for decarbonization 

• The need for electric vehicles 
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• Carbon neutrality needed by 2050 to limit global warming by 
1,5°C* 

IPCC 2018, Summary for policy makers. In: Global Warming of 1.5°C[…] 
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Stylized pathway of global CO2 emissions 

compatible with 1,5°C scenario 

GHG emissions in EU-28, 2019 

Own elaboration, data from Eurostat, EEA  





Why? 



Why the sales 
are booming 

1. Cost of the battery is going down 

2. Industrial strategies of car 
manufacturers 

3. Charging infrastructures are the 
week point 

4. Innovations are about to come 



1. Evs enjoy a Double dynamic:  Increase in ENERGY DENSITY & 
decrease of COST 

Source: IEA Global EV Outlook 2016 
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2. Industrial strategies of car manufacturers 



Less cost => more stored energy / car 
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More « good cars » offers 



Real good cars 



3. « Range of charging anxiety »? 



Minimum charging infrastructures allows 
to start equipment 

7 logical options to charge but 95% of the charging is made at home  
but a lot seems to be needed elsewhere to secure the EV buyer 
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The leader is private 



The followers 



And Public Investments are also displayed 



But  



Example of Tenerife 

 



4. Evs as Innovations  



Electric cars Store more energy than they daily use  

• Size of the battery goes from 24 to 100 kWh  

• EV consumes 15-20 kWh per 100 km 

• EU- USA Mean Drivers Daily trips/day is between 24 
km -40 km 



Electric cars store more energy than they daily use  

• Size of the battery goes from 24 to 100 kWh  

• EV consumes 15-20 kWh per 100 km 

•Mean Drivers Daily trips/day is between 24 km -40 km 

–EVs are very flexible resources (to store or deliver 
electricity) if needed = Distributed Storage Services (DSS) 



• Ability to adapt the (dis)charging pattern of the EV 
 
 
 
 
 
 
 
 
 
 
 

 

Many uses, for different stakeholders: 
– For end-users: optimizing electricity bill, self-consumption 
– For the whole system: frequency response, energy arbitrage 
– For distribution systems: congestion management, voltage regulation, fault-restoration, investment deferral 

 What is flexibility from EVs? 
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Electric cars save more energy than they daily use  

• Size of the battery goes from 24 to 100 kWh  

• EV consumes 15-20 kWh per 100 km 

•Mean Drivers Daily trips/day is between 24 km -40 km 

–EVs are very flexible resources (to store or deliver 
electricity) if needed = Distributed Storage Services (DSS) 

–Arbitrage between private use (house-building) or other 
flexibility  buyers of DSS (Energy markets / grids) 



Who need flexible electricity storage?  
Who would buy flexibility provision? 



Where are connected the Evs? 



3 main sources 
 
And Up to 16 
services… and 
more to come 



Conclusions 

• We need to work on many issues and many different directions 

– Cars technologies need to be improved in many ways  

– Infrastructures need to by displayed at the right place, with the good 
power level for the needed use, in a timely manner… 

– Governments need to accommodate EV innovations in power system, 
and mobility systems… 

– Academics must provide models and analytical tools to help this eco-
system to perform better in every dimensions and directions 

– Citizens should move forward and invest in EU-PV combo… 


