
Electric Vehicle Charging Infrastructure 
for improved User Experience -

A priori User Survey 

eCharge4Drivers is co-funded by the EU under the H2020 
Research and Innovation Programme (grant agreement No 
875131).

Dr. Evangelos Karfopoulos

Project Manager/Senior Researcher

i-sense research team 

ICCS/NTUA



SCOPE:

eCharge4Drivers aims to improve the Electric-Vehicle charging experience in 
urban areas and on interurban corridors towards promoting e-mobility concept 
and making it more convenient for users to go green by developing and designing 
user-centric and interoperable charging solutions.

eCharge4Drivers is co-funded by the EU under 
the H2020 Research and Innovation 
Programme (grant agreement No 875131).

eC4D in a nutshell

Infrastructure

•Use Case I-1: User-friendly, low and

high-power charging stations for

passenger & L3e vehicles with enhanced

user interfaces

•Use Case I-2: Multi-user master station

with multiple DC power charging points

for passenger and L1e EVs enabling

V2G functionality

•Use Case I-3: Battery sharing concept

for L1e vehicles

e-Mobility Services

• Use case II-1: Advanced charging

authentication - ISO15118PnC

• Use case II-2: Enhanced booking

service

• Use Case II-3: Advanced routing service

• Use Case II-4: Smart charging suite

unlocking new business opportunities

Decision Support Tools

•Use Case III-1: EV Charging location planning tool

•Use Case III-2: Incentives schemes and tariff structures towards

emobility sustainability



User’s e-mobility concerns

Source:SBD Automotive – Presentation in Avere Conference Sept. 2023

Range & charging are top 

barriers to EV purchase



Source: SBD Automotive – Presentation in Avere Conference Sept. 2023

User’s e-mobility concerns



eCharge4Drivers a-priori user survey

• Main reasons for choosing an EV: environmental friendliness, energy efficiency 

and low operating and maintenance costs

• When to charge:  anticipation on the next trip, SOC low threshold & when 

there is a possibility to charge

• Home parking/home charging: between 73% and 88% of the respondents and 

parking duration is approximately 12 hours 

• Smart charging flexibility - duration of charging sessions 45min. – 3h at slow 

chargers and 30min. – 1h for fast chargers.

• Sustainability of investment: occupancy variation 9% and 32% 

• User preference towards fast charging and smart charging - willing to pay more 

for fast charging solutions. 

• Most EV drivers were male. It is recommended to actively work on strategies to 

involve women in the e-mobility evolution

Survey period: 23/11/2020 -  8/03/2021

4.703 participants, 2.966 eligible respondents 



eC4D response to user’s concerns

US$ 1,183

US$ 156

Battery cost reduction ≈ -90%

Battery leasing – Battery 

swapping

Income from V-2-X services 

Source: 

https://www.electrive.com/2018/02

/21/bosch-bundles-e-mobility-

parts-services-systeme/

• Pricing policies should be simple and transparent via 

mobile applications as well as on the charging station

• Dynamic prices are becoming increasingly popular, not 

only at home level. According to a Dutch Charging 

research (2023), almost half of the drivers also want 

dynamic rates at public charging stations

• Ad-hoc payment without any contract is crucial



User friendly charging stations with 
enhanced information to users

Interoperability (standards,roaming, PnC) –
lack of standardisation for battery 
swapping 

Advanced e-mobility services facilitating 
user’s accessibility and charging experience 
(routing, booking, smart charging)

Communicate e-mobility concept and its 
benefits especially in urban environments

eC4D response to user’s concerns



Diverse charging technologies in respect to 
user’s needs (public/private, AC/DC)

Planning the adequacy of the (public) charging 
network considering grid constraints

Roaming maximising usability of existing 
charging network

Incentives to support the wide deployment of 
charging infrastructure (i.e incentives)

eC4D response to user’s concerns



Enhanced Smart Charging Services

Successful deployment and operational at demonstration sites

Underground parking Porta de Sarrià in Barcelona: Public 
▪ Charge infrastructure operated by BSM
▪ Charge points OCPP 1.6: 12 × 3.7kW

Real power measurements

Simulation of the power 

profiles we would have had

with no planning

INES – CEA Charge infrastructure : R&D Center
▪ EV parking PV: 50 kWc 
▪ Charge points OCPP 1.6 : 6 × 7kW and 6 × 22kW

Daily report



Enhanced Smart Charging Services

Follow-up / KPI analysis for INES-CEA site

Self-production ratio up to 95% with Smart Charging

Smart Charging use ratio more than 90%
▪ +20 EV users participate to the 

demonstration

▪ EV types: 12 models  

▪ +1023 charging sessions carried out

▪ Energy transferred to vehicles: ~7500 kWh 

▪ Charging cost reduction with smart 

charging using PV energy ~18.8%

▪ Most EV users charge more than 4 times 

per week

▪ Charging time flexibility given by EV users : 

4 to 8 hours
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eCharge4Drivers

@Charge4E

info@eCharge4Drivers.eu

CEA : sothun-eric.hing@cea.fr 

Nexxtlab : christoph.emde@nexxtlab.lu  

VUB : cedric.de.cauwer@vub.be 
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