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E-mobility in Europe:
challenges and opportunities

Prof. Dr. ir. Joeri Van Mierlo
Director of MOBI - Electromobility research centre

1 Billion Euro’s per Day
for import of Oil in Europe
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Chemical Lab
+ DryRoom
« Pilotline
* In-Situ XRD
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Battery Innovation Centre
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Battery lab

+ 300+ cell-level channels
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+ 12 dimate chambers
+ 42 impedance spectroscopy
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+ Vehicle dyno-roll bench (200km/h)
+ Multiple electrical machines group (450kW)
+ Smart and V2X (100kW)
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+ Semiconductors reliability characterization
* EMC test cabinet
* High Temperature gate bias test facility
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Smart Village Lab
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Socio-economics

Total cost of
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ELECTRIC & AUTONOMOUS VEHICLES

Life Cycle Assessment

Consumer Charging infrastructure Virtual reality
ownership (TCO) monitoring planning models and tools acceptance
calculations testing
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Global Number of cars sold EV market
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Value added from the European EV charging industry ‘
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Battery price ($/kWh)

e L

2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Battery price ($/kWh)
1200

1000
0

600

L1 I .

R SRS S S——t

2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Charging tariffs (EUR/kWh)

(B s

29

Battery price ($/kWh)
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Powertrain costs and TCO comparison
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Driving range
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Market evolution
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Market evolution
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BEV HEV
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PHEV
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Batteries
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Battery pack
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Typical Energy Density
(Whke)

Cycle Life

Thermal Safety
Fast-Charging Performance
Low-Temperature
Performance

Use of Rare / Critical
Materials

Cost per kWh

Energy Efficiency

Typical Applications

Maturity Level

I'E M(0) i resanci centme

NmC LFP
(Nickel Cobalt) (Lithium-I
180-265 120-205
1,000-2,000 cycles 2,500-5,000+ cycles

Medium (higher fire risk)

Very good

Good

Contains nickel + cobalt

Medium-High

High

Long-range EVs, performance
vehicles

Highly mature

High (very stable)
Good

Moderate

No nickel, no cobalt

Low

Moderate-High

Mass-market EVs, buses, stationary
storage

Highly mature
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* Imbeded sensors for BMS
* Self-healing batteries

* Cobalt free cathode

* Silicon anode material

* Solid state electrolyte

* Sodium batteries
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Future trends in battery developments ‘

* Reuse, Repair, Remanufacture and Recycle
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Solid state battery

lithium-ion battery

solid-state battery
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https://doi.org/10.3390/batteries12030095

11/10/2026

Sodium batteries

Anode charge Cathode
—

discharge
>

Separator
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123 Sodium-lon
(Nickel-Manganese-Cobalt)  (Lithium-iron-Phosphate) (Narlon / Natrium)
Typical Energy Density 180-265 120-205 90-175 +
(Wh/kg)
Cydle Life 1,000-2,000 cycles 2,500-5,000¢ cyces s
Thermal Safety Medium (higher fire i) High (very stable) High (very stable)
Fast-Charging Performance ~ very good Good Moderate (improving)
U ure Good Moderate Good to excellent
Performance
Use of Rare / Critical No lithium, nickel, cobalt
Foens Contains nickel + cobalt No nickel, no cobalt o o nickel ¢
Cost per kWh Medium-High Low Very low (expected)
Energy Efficiency High Moderate-High Moderate
o b Long-range EVs, Mass-market £V, buses,  Small EVs, two-wheelers
Typical Applications performance vehicles stationary storage grid storage
Maturity Level Highly mature Highly mature Emerging / scaling
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Solid-State

300-500 +
1,000-5,000+
(technology dependent)

Very high
(non-flammable electrolyte)
Excellent

Good to excellent

Reduced Nickel/Cobalt

Very high today

High

Premium Long-range EVs

Pre-commercial
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EV charging ecosystem

CPO

(Charge Point Operator)

2
B

Electric vehicle supply equipment (EVSE)

Charging
station
owner

Grid limits
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EV driver

MSP

(Mobile Service Provider)
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How to charge?

@) @ ase WA tap

Chargeprice  IONITY. Electra
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QBelectric  Plugsurfing  Tap Electric ChargePoint Open Charge Easy Crargig.

= B =0
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Ghargemap __ Plugshare  ChargeFinder.
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And to pay?

Plugsurfing 2\
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Consumer information Smart charging
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Smart charging - who is in charge?

Charging station Energy provider EV

Minimaal Tot20% 95 km > Stluassdost . Wicprmalsoro ot

© Maximaal  Tor

No end-SoC Not compatible with Not compatible with all
selectable with Smappee all Evs charge stations
(eg. works with VW, but not with Polestar) (eg. not with Smappee)
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EMS for Smart charging and V2G
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Impact on the environment

> Increase self-consumption of PVs
> Lower capacity tariff costs

> Lower grid reinforcement

AT

> Lower energy costs
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Real-time emissions of full supply chain of
electricity generation
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Climate change
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Influence of the electricity mix
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Life-cycle GHG emissions of medium segment passenger cars sold in the European
3 2~ : Union in 2025
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Prof. dr. ir. Joeri Van Mierlo

Itis hard to foresee the future, but together we can build it"

+322629 28 03
Joeri.Van.Mierlo@vub.be
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