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Motivation and core question

A prerequisite for decarbonization through electrification is emission free electricity. Especially the
transition towards an “all-electric society” has been challenged, as it is questionable whether supply
side expansion potentials for variable renewable energy sources (VRES) are sufficient to cover a
strong surge in electricity demand [1]. In Germany, the topic of electrification and the associated
challenges are mainly discussed on a national scale [2]. This poster therefore aims at providing a
comprehensive overview of VRES potentials across 15 EU member states. Furthermore, these
potentials are compared to a surge in electricity demand as it could occur in a “low-hanging fruit
electrification” scenario.

Methodology

The implemented methodology is split into a supply and a demand side component. On the supply
side the VRES potential calculated with spatial analyses including land and sea use, regulations and
height of the terrain or seabed. For the assessment of the wind onshore and solar potential restrictive
factors such as agricultural land competition is considered. The offshore potential represents the entire
technical potential. On the demand side the “low-hanging fruit electrification” scenario was developed
based on nation energy application balances for the 15 countries under consideration. While energy
application balances exist for each energy end-use sector in Germany (e.g. [3]), the other analyzed
countries solely publish aggregated energy consumption data. In a first step a variety of statistical data
were therefore merged, in order to derive national sectoral energy application balances. In a next step,
the theoretical electrification potential for all countries was calculated based on an analysis of the fossil
energy application shares [4]. Across all sectors, applications were identified which can be considered
.low-hanging fruits“ with respect to the technical possibility of substituting fossil final energy
consumption by electrical appliances. For these applications a fossil reference technology and
electrical alternative were defined and the additional electrical energy demand was calculated.

Results and conclusion

Figure 1 shows the resulting values for VRES potentials in the 15 analyzed countries including
Germany. In total 17.5 TW and 45 PWh of VRES potential across all 15 countries exists. This potential
represents an upper theoretical limit and is significantly higher than the installed VRES capacities in
scenarios with extreme RES expansion. Besides economic reasons, one of many factors which leads
to a significant gap between installed capacities and VRES potential is sustainable land use.
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Figure 1: VRES porentials in the analyzed countries
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Figure 2 shows selected results for the low-hanging fruits electrification case in comparison to the
identified RES potential and the current electricity production for France, Italy, Norway and Slovakia.
The figure shows that for all four countries the RES potential (second bar from the left) significantly
outweighs the additional electricity demand evolving from extensive demand-side electrification
measures. However, comparing the current electricity production from vRES to additionally required
RES production in case of electrification, highlights the challenge that energy systems face if
decarbonization through electrification is implemented. From a system perspective this challenge is
magnified if several European countries follow a similar strategy. The figure shows that the challenge
is two-fold as both demand and supply side need to undergo a fundamental transition for
decarbonization through electrification to work.
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Figure 2: Comparison of low-hanging fruits electrification scenario, current electricity consumption and
VRES potentials for France, Italy, Norway and Slovakia

Other electricity producers

Other renewable energy sources (RES) [l Wind offshore
Il Wind offshore

Solar power



Literatur
[1]

[2]

3]

[4]

Steinberg, Daniel et al.: Electrification and Decarbonization: Exploring U.S. Energy Use and
Greenhouse Gas Emissions in Scenarios with Widespread Electrification and Power Sector
Decarbonization. Golden, U.S.A.: National Renewable Energy Laboratory (NREL), 2017.
Boing, Felix et al.: Electrification and coal phase-out in Germany: A scenario analysis. In:
15th International Conference on the European Energy Market; Lodz, Poland: Institute of
Electrical and Electronics Engineers, 2018.

Rohde, Clemens: Erstellung von Anwendungsbilanzen fur die Jahre 2013 bis 2015 mit
Aktualisierung der Anwendungsbilanzen der Jahre 2009 bis 2012. Karlsruhe: Fraunhofer-
Institut flr System- und Innovationsforschung (ISl), 2016

Guminski, Andrej; von Roon, Serafin: Transition Towards an “All-electric World” - Developing
a Merit-Order of Electrification for the German Energy System in: 10. Internationale
Energiewirtschaftstagung an der TU Wien. Wien, Osterreich: Technische Universitat Wien,
2017



