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Research questions of the joint study by the 

Agoras and RAP
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Study in German
Conclusions in 

English

1. What investments in power lines and transformers on 
low-voltage and medium-voltage networks are 
needed to further the energy transition in the areas 
of electricity, heat and transport?

2. To what extent does grid-friendly charging of electric 
vehicles reduce the need for network expansion and 
the associated investments?

3. What effects does the mobility transition from private 
cars to public transport, cycling, walking and shared 
mobility options have on grid expansion investments?

4. What regulatory framework is needed for charging 
electric vehicles?

Contractors



Scenarios of the energy transition in the

power distribution grid

Assumptions for the power, heat and transport sector transitions
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Smart charging reduces investments in

distribution grids by up to 50 percent

4Navigant, Kompetenzzentrum Elektromobilität, RE-xpertise (2019)



Smart charging+ combined with the mobility

transition reduces investments by further 50 percent
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On average, future EV grid integration does not require more 

investment in cables and transformers than in the past

Annual distribution grid investment requirements of the scenarios, compared to historical investments by distribution grid operators
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Note: 

The figure compares investments in low and 
medium voltage grids (left) with investments 
in low, medium and high voltage grids
(right).

The investment requirement at the high-
voltage level up to 2050 can be estimated on 
the basis of literature at around 60 billion € 
or 1.7 billion € per year.



Electromobility finances the expansion of the 

distribution grid until 2050
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Electromobility can fully finance the expansion of the distribution grid – in 
terms of lines and transformers – for the electricity, heat and transport sectors 
in Germany until 2050.

- 45 million electric cars increase electricity sales by around 120 terawatt hours 
in 2050.

- Today, grid charges are around 7 cents per kWh.

- 4 cents per kWh by 2050 would bring in up to 75 billion euros. They would be 
needed for the scenario "45 million electric cars, smart charging+".

- The financial contribution of electromobility must be determined politically.



Goals of smart regulation for grid expansion and for 

smart charging
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Adequate financial contribution of electromobility (grid charges, 
construction cost subsidies)

Comprehensive controllability of electric cars (financial incentives 
and, possibly, obligations)

Rapid distribution of information and communication technology 
for forecasting and control

Priority of preventive, indirect control (time of use tariffs for grid 
charges, maximum timetables)

Direct control by distribution grid operators only as an Ultima 
Ratio



Main results
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Main results
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Smart charging reduces the per capita investment*

in network expansion especially for rural citizens

12*Simplifying to clarify the effect. Grid investments are passed on to electricity customers via grid fees and are not distributed per capita.

➢ Peak loads due to simultaneous charging can be reduced more significantly in rural areas because the share of 
“charging at home" is larger. 

➢ Feed-in peaks from renewable energies are mainly generated in rural areas. They can be reduced by smart 
charging.

- 60 % due 
to smart 
charging



Charging points and their characteristics
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