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 E-mobility in Europe: 
challenges and opportunities

Prof. Dr. ir. Joeri Van Mierlo
Director of MOBI - Electromobility research centre
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25%
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3Joris Besseling

> 50% NOx – 25% PM
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4Jonathan C. Wheeler

1 Billion Euro’s per Day 
for import of Oil in Europe
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J. Van Mierlo - VUB 5

Where it all started 50 years ago 

5

THE LARGEST ELECTROMOBILITY 
RESEARCH HUB IN EUROPE

50 YEARS 

EV PIONEER 
RESEARCH

10M€

TURNOVER 
2025

>120
TEAM 

MEMBERS

>250
PROJECTS OVER 

LAST 5 YEARs

35
CURRENT

EU PROJECTS

23
NATIONALITIES
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https://www.flickr.com/photos/joris_besseling/
https://www.flickr.com/photos/jonathanw100/


11/10/2026

2

Battery Innovation Centre

Chemical Lab
• Dry Room 
• Pilot line
• In-SituXRD

Battery lab
• 300+ cell-level channels
• 12 climate chambers
• 42 impedance spectroscopy
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Powertrain innovation lab

• Vehicle dyno-roll bench (200km/h)

• Multiple electrical machines group (450kW)

• Smart and V2X (100kW)

• Semiconductors reliability characterization
• EMC test cabinet 
• High Temperature gate bias test facility
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Smart home lab

Neighborhood batteries

Control center

Distribution cabines

Research parking

Smart Village Lab
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ELECTRIC & AUTONOMOUS VEHICLES
Socio-economics

Charging infrastructure 
planning models and tools

Consumer 
monitoring

Total cost of 
ownership (TCO) 

calculations

Virtual reality 
acceptance 

testing

Life Cycle Assessment
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Flanders Alliance for Climate Technologies

20M€
yearly 
R&D 
turnover

500
FTE

8 RGs
3 Fac
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International collaboration

12
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Emobility market
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Global Number of cars sold
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EV market
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Passenger cars sales in Europe

https://alternative-fuels-observatory.ec.europa.eu/

2026
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New registrations
2026 Q1 - M1&N1 (in %) 

https://alternative-fuels-observatory.ec.europa.eu/transport-mode/road/eu27-uk-norway-iceland-switzerland-turkey-liechtenstein
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% - 2025 

https://alternative-fuels-observatory.ec.europa.eu/transport-mode/road/eu27-uk-norway-iceland-switzerland-turkey-liechtenstein
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Value added from the European EV charging industry

2025 STATE OF THE INDUSTRY Insights into the European EV charging industry
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Battery price ($/kWh)

25

Battery price ($/kWh)
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Battery price ($/kWh)
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Powertrain costs and TCO comparison

S o u rc e : S tra te g y & , P W C , T e c h n o lo g y -d if fe re n tia t in g  B a tte ry -E le c tr ic  P la tfo rm s  -  P o w e r tra in  s tu d y  2 0 2 3 ,  A u g . 2 0 2 3
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https://alternative-fuels-observatory.ec.europa.eu

Charging tariffs (EUR/kWh)
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Driving range

1970 1990 2010 2020 - 2025 2025-2030

Lead Nickel Lithium Lithium Lithium
30 – 35 50 – 80 80 – 250 300 - 400 500 - ..

x2 x2 x2 X2

35 km
70 km

150 km
>400 km

>800 km

(Wh/kg)
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Market evolution
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Market evolution
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Market evolution
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Driving range (km)

Audi Q4 35 e-tron 52kWh

BMW iX3

BWM i3

Citroën e-C4

Fiat 500e berline 42kWh

Ford Mustang RWD 99kWh

Honda e
Hyundai IONIQ

Hyundai Kona EV 64kWh
Kia e-Niro 64kWh

Mercedes EQC 400 Amatic

Nissan Leaf e+

Opel Corsa-ePeugeor e-208

Polestart 2 Longe range Single 
motor

Renault ZOE ZE50 R110

Skoda Enyaq iV 80 77kWh

Tesla Model 3 Longe range

VW ID.3 77kWh

Seat Urban EV (2025)

VW ID.2 (2022)

Future ?

2023
2020

2015
2017
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Market evolution
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https://alternative-fuels-observatory.ec.europa.eu/policymakers-and-public-authorities/electric-vehicle-model-statistics

Future ?
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BEV         HEV        PHEV

Ref: egear.be Dd 15/01/2026
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Batteries

Prof. Joeri Van M ierlo
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Battery pack

38

NMC 
(Nickel-Manganese-Cobalt)

LFP 
(Lithium-Iron-Phosphate)

Typical Energy Density 
(Wh/kg) 180–265 120–205

Cycle Life 1,000–2,000 cycles 2,500–5,000+ cycles

Thermal Safety Medium (higher fire risk) High (very stable)

Fast-Charging Performance Very good Good

Low-Temperature 
Performance Good Moderate

Use of Rare / Critical 
Materials Contains nickel + cobalt No nickel, no cobalt

Cost per kWh Medium–High Low

Energy Efficiency High Moderate–High

Typical Applications Long-range EVs, performance 
vehicles

Mass-market EVs, buses, stationary 
storage

Maturity Level Highly mature Highly mature

39

Future trends in battery developments

• Imbeded sensors for BMS
• Self-healing batteries
• Cobalt free cathode
• Silicon anode material
• Solid state electrolyte
• Sodium batteries
• Reuse, Repair, Remanufacture and Recycle

40

41

Self Healing 

Source: https://www.labmanager.com/self-healing-materials-advancing-durability-and-longevity-34354

Integrated Sensors

Batteries 2026, 12(3), 95; https://doi.org/10.3390/batteries12030095

41

Solid state battery

42

https://doi.org/10.3390/batteries12030095
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Sodium batteries

https://www.flashbattery.tech/en/blog/sodium-batteries/

43

NMC 
(Nickel-Manganese-Cobalt)

LFP 
(Lithium-Iron-Phosphate)

Sodium-Ion 
(Na-Ion / Natrium)

Solid-State

Typical Energy Density 
(Wh/kg)

180–265 120–205 90–175  (rapidly improving) 300-500 + 

Cycle Life 1,000–2,000 cycles 2,500–5,000+ cycles
1,500–3,000 cycles 
(early data)

1,000-5,000+ 
(technology dependent)

Thermal Safety M edium (higher fire risk) High (very stable) High (very stable)
Very high 
(non-flammable electrolyte)

Fast-Charging Performance Very good Good M oderate (improving) Excellent

Low-Temperature 
Performance

Good M oderate Good to excellent Good to excellent

Use of Rare / Critical 
Materials

Contains nickel + cobalt No nickel, no cobalt
No lithium, nickel, cobalt; 
abundant materials

Reduced Nickel/Cobalt

Cost per kWh M edium–High Low Very low (expected) Very high today

Energy Efficiency High M oderate–High M oderate High

Typical Applications Long-range EVs, 
performance vehicles

M ass-market EVs, buses, 
stationary storage

Small EVs, two-wheelers, 
grid storage

Premium Long-range EVs

Maturity Level Highly mature Highly mature Emerging / scaling Pre-commercial

NMC 
(Nickel-Manganese-Cobalt)

LFP 
(Lithium-Iron-Phosphate)

Sodium-Ion 
(Na-Ion / Natrium)

Typical Energy Density 
(Wh/kg)

180–265 120–205 90–175  +

Cycle Life 1,000–2,000 cycles 2,500–5,000+ cycles
1,500–3,000 cycles 
(early data)

Thermal Safety M edium (higher fire risk) High (very stable) High (very stable)

Fast-Charging Performance Very good Good M oderate (improving)

Low-Temperature 
Performance

Good M oderate Good to excellent

Use of Rare / Critical 
Materials

Contains nickel + cobalt No nickel, no cobalt
No lithium, nickel, cobalt; 
abundant materials

Cost per kWh M edium–High Low Very low (expected)

Energy Efficiency High M oderate–High M oderate

Typical Applications Long-range EVs, 
performance vehicles

M ass-market EVs, buses, 
stationary storage

Small EVs, two-wheelers, 
grid storage

Maturity Level Highly mature Highly mature Emerging / scaling

44
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EV charging ecosystem

CPO
(Charge Point Operator)

MSP
(Mobile Service Provider)

Charging 
station 
owner

EV driver

Electric vehicle supply equipment (EVSE)
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How to charge?

47

And to pay?

48
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Consumer information

49

Source: Low-carbon cars in Europe: A socio- economic assessment, Cambridge Econometrics, 2018

Passive charging Smart charging

Smart charging

50

Not compatible with all
charge stations

(eg. not with Smappee)

No end-SoC 
selectable with Smappee

Not compatible with 
all Evs

(eg. works with VW, but not with Polestar)

Energy provider EV

(AI generated)

Smart charging – who is in charge?
Charging station

51

T ite l van  de  presentatie
11-10-2026 | 52
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VUB V2H

53

VUB V2H

54



11/10/2026

10

EMS for Smart charging and V2G

Ø Increase self-consumption of PVs 

Ø Lower capacity tariff costs 

Ø Lower grid reinforcement

Ø Lower energy costs 

Van Kriekinge, G.; De Cauwer, C.; Sapountzoglou, N.; Coosemans, T.; Messagie, M. Peak shaving and cost minimization using 
model predictive control for uni- and bi-directional charging of electric vehicles. Energy Reports 2021, 7, 8760–8771. Publisher: 

Elsevier Ltd, 394, https://doi.org/10.1016/j.egyr.2021.11.207
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Impact on the environment
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Real-time emissions of full supply chain of 
electricity generation
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Raw Materials

Raw Materials

Production Distribution

Components Assembly

Use Recycling

61

Climate change

62

Influence of the electricity mix

R e f :  M e s s a g ie ,  M . ,  e t .a l .  ( 2 0 1 4 )  A  R a n g e - B a s e d  V e h ic le  L i f e  C y c le  A s s e s s m e n t  In c o r p o r a t in g  V a r ia b i l i t y  in  th e  E n v ir o n m e n ta l  A s s e s s m e n t  o f  D i f f e r e n t  V e h ic le  T e c h n o lo g ie s  a n d  F u e ls .  E N E R G IE S
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Source: ICCT 2025, Life-cycle greenhouse gas emissions from passenger cars in the European Union - A 2025 update and key factors to consider, International Council on Clean Transportation

Projected share of electricity generation by technology
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Source: ICCT 2025, Life-cycle greenhouse gas emissions from passenger cars in the European Union - A 2025 update and key factors to consider, International Council on Clean Transportation

¼  
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“It is hard to foresee the future, but together we can build it”

mobi.research.vub.be

Prof. dr. ir. Joeri Van Mierlo

+32 2 629 28 03
Joeri.Van.Mierlo@vub.be
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