Info: Electrification vs. vRES
potentials in Europe –
Is the potential for variable renewable energy sources sufficient to cover
post electrification electricity demand?

In our publication "Potentials of Variable Renewable Energy Sources and "Low-Hanging Fruits" Electrification in
Europe" we address the question to what extent the post-electrification electricity demand could be covered
through variable renewable energy sources (vRES) in our 16 eXtremOS core countries. We updated and
expanded our figures to include 39 European countries and added clarifications concerning the definition of the
depicted potential. Country specific information can be found in our country profiles and electrification profiles.

Definition of potential layers for classifying vRES potentials
When comparing vRES potential to electricity demand after electrification, it is important to specify the term
potential. We therefore expanded the concept of our FfE potential ellipses developed in "Kopernikus Projekt
SynErgie, Demand Response in der Industrie – Status und Potenziale in Deutschland and [1] to allow for a distinct
classification of vRES potentials. Figure 1 shows the potential layers.

Figure 1:

Potential ellipses including the rated potential layer [2], [3]

The definitions shown in the following table are tailored to the case of vRES potential. However, the concept of
potential layers can be adapted to fit other applications.
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Table 1:

Definition of FfE potential layers tailored to the case of vRES

Comparing vRES potentials to post-electrification electricity demand in Europe
A common argument against widespread electrification is that the potential for renewable energy sources is
insufficient to cover the additional electricity demand. In Figure 2, realizable vRES potentials are compared to the
electrical final energy consumption in case of a “low-hanging fruits” electrification scenario. Analyzed vRES are
onshore and (bottom-fixed and floating) offshore wind and offsite and onsite solar power. Electrification is
assumed for passenger road transport, heating and hot water and process heat. For details about electrification
and vRES assumptions please cf. the methodology slides of our FfE country profiles.
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Figure 2:

Potential for variable renewable energy sources and “low-hanging fruits” electrification scenario
in Europe

The results in Figure 2 show that the vRES potential in all analyzed countries and energy carriers is approximately
52,000 TWh. The total post-electrification electricity demand amounts to approximately 5,000 TWh. In most
European countries the realizable potential for vRES is significantly higher than the required electrical energy
consumption after direct electrification. However, in countries such as Belgium, Luxembourg, Slovenia and
Switzerland, the electrification of large shares of the transport, industry, service and household sector results in an
electricity demand which exceeds the domestic vRES potential. Reasons for this are for example: high settlement
densities and other site-specific aspects such as low wind occurrence or hilly terrain. While the vRES potential
exceeds the electricity demand in most cases, the resulting transmission task and peak load need to undergo
further analyses in order to assess the challenges of European electrification holistically.
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Further information:




International Energy Transition
Demand-side decarbonization options and the role of electrification
Potentials of Variable Renewable Energy Sources and "Low-Hanging Fruits" Electrification in Europe
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