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Market development for electric vehicles in Germany

Data: German Federal Motor Transport Authority.
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Development of the electric vehicle stock in Germany

Data: German Federal Motor Transport Authority.
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Development of the stock of electric vehicles in Germany until 2031

Assumptions: Service life of the vehicles: 10 years, maximum new registrations per year: 3.6 million.
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Figures on the market for electric vehicles in Germany in 2024
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Structure and charging process of electric vehicles
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Usable battery capacities of various electric vehicles 

Manufacturer specifications for the net capacity of 88 electric vehicles. Data: ADAC, as of 3/2025 (electric vehicles in the test: This is how long the range really is).
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Range and consumption of various electric vehicles 

Manufacturer specifications on net capacity and data from the ADAC Ecotest of 88 electric vehicles, as of 3/2025 (electric vehicles in 
the test: This is how high the range really is).
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Data: Sevdari et al. (Experimental validation of onboard electric vehicle chargers to improve the efficiency of smart charging operation). 

Self-consumption of electric vehicles

manufacturer and vehicle model self-consumption

Nissan Leaf e+ 150 W

Renault Zoe 40 200 W

VW ID3 and VW ID4 250 W

Kia EV6 and Kia e-Niro 250 W

Tesla Model 3 and Tesla Model Y 350 W

• Among other things, the auxiliary units and control units in the 12 V on-board 
network draw power when switched on.

• Active sensors and monitoring can increase the consumption significantly.

• The increased self-consumption contributes to the high losses when charging at 
low power.
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Charging efficiency of various electric vehicles 

Data: Sevdari et al. (Experimental validation of onboard electric vehicle chargers to improve the efficiency of smart charging operation). 
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Equipment of home charger solutions
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Output Power and Output Current of Wallboxes
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Power consumption in stand-by mode
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Concepts for solar charging
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Concepts for solar charging



26

Uncontrolled charging

Time resolution of the measured data of a home charger from the manufacturer go-e: 1 min.
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Components of a dynamic home charger control
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Dynamic surplus charging

Time resolution of the measured data from two home chargers from the manufacturers go-e and open WB: 1 min.
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Concepts and components of solar charging

Solar charging concept Required components

(solar system + ...)

Solar driving

energy

Uncontrolled charging
(manual)

Home charger 5% to 15%

Time-controlled 
charging (automatic)

Home charger with controllable dry 

contact or home charger and energy 

management

10% to 50%

Threshold charging 
(automatic)

Home charger with potential-free contact 

or home charger and energy management, 

(electricity meter)

20% to 70%

Dynamic surplus 
charging (automatic)

Smart home charger and energy 

management, electricity meter

25% to 90%

Simulation results of solar driving energy from the publication: Bergner et al. (How much does the Sun power your EV?).
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Charging current increment

Time resolution of the measured data of a home charger from the manufacturer go-e: 1 min. 
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Charging delays

Time resolution of the measured data of a home charger from the manufacturer open WB: 1 min.
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Phase switching

Time resolution of the measured data of a home charger from the manufacturer SMA: 1 min.
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Dynamic electricity tariffs

Time resolution of the measurement data of a home charger from the manufacturer SMA: 1 min. Dynamic electricity tariff from the provider Tibber.
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Operating modes of smart home chargers
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What data is the study based on?

Data: Fronius International. 



37

How does the charging behavior differ?
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How does the charging behavior differ? 
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How often are electric vehicles charged?

• Charging routines define the charging behavior, including:

• Charging after the charge level falls below a certain level,

• Charging by solar offer,

• Charging at certain times, 

• daily plugging in of the electric vehicle and use of the energy management 
charging plan.
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When are electric vehicles charged? 
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Clustered charging preferences of the analyzed households
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What is the amount of solar energy used for charging? 
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What is the amount of solar energy used for charging? 
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What is the amount of solar energy used for charging? 
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What is the amount of solar energy used for charging with a battery? 
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How much does a home battery system increase the solar share?
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How much does dynamic surplus charging increase the solar share?



48 Total sample: 730, 433 without the “grid chargers”.

How much does dynamic surplus charging increase the solar share?
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What level of self-sufficiency can a battery-less household achieve?
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What is the household's self-sufficiency with battery integration?
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What level of self-sufficiency can a battery-less household achieve?
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What is the household's self-sufficiency with battery integration?
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How much does a home battery system increase the self-sufficiency? 
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