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Innovative Business Models for Charging Infrastructure of

Electric and Hydrogen Vehicles

The transport sector accounts for 30% for greenhouse emissions (GHG),
one of the main causes of climate change.

Electric and Hydrogen vehicles are a put forward as a possible solution
to avoid GHG emissions related to the transportation.

There is no clear vision about the localization of charging stations
Although the number of these vehicles is growing fast, their diffusion is
still relatively limited. While many barriers have been identified, two of
them stand out: the high purchasing cost and range anxiety.

THESIS OBJECTIVE

The goal of this thesis is to perform a detailed design analysis of the
required infrastructure for supplying electric and hydrogen vehicles at
multiple scales: the investments, costs, efficiencies and emissions for an
infrastructure capable of supplying between one hundred thousand to
several million vehicles with hydrogen or electricity for 2030-2050 in
various countries including France.

PROBLEM IDENTIFICATION

Different types of sockets One type of socket
Home/Work charging (sometimes free) No home charging

Charging speed: from 11 hours to 30 Charging speed: up to 5 mins
minutes

Need to include queuing theory No need for queuing theory

Modest infrastructure (to be developped) No existing infrastructure
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OPTIMIZATION FACTORS

Battery
capacity/Autonomy
EV price

Willigness-to-pay
Charging behabiour
Range anxiety
Private charger

Charger’s speed
Charger price
Availability

VEHICLE DESIGN
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