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Motivation

➢European Commission adopted a package of

proposals to make the EU's climate, energy, land

use, transport and taxation policies fit for

reducing net greenhouse gas emissions by at

least 55% by 2030, compared to 1990 levels.

➢As energy production and use accounts for 75%

of EU emissions, the Renewable Energy

Directive will set an increased target to

produce 40% of our energy from renewable

sources by 2030.

https://ec.europa.eu/info/files/amendment-renewable-energy-directive-implement-ambition-new-2030-climate-target_en


Figure 1. Share of gross electricity generation  2019  (Source RTE)

▪ In France, as shown by figure 1, wind and solar share of gross electricity

generation does not exceed 8.5% whereas the nuclear energy share is more than

70%.
▪ EDF (Electricité de France), operating the world’s largest fleet of nuclear reactors, is

challenged by the growing market share of renewable energy sources like wind and solar.





Research question 

What is the impact of renewable energy 
sources on Nuclear power ? 



Literature review

•Renewable energy sources (RES) have priority for
grid access, participating in the auction process at
zero marginal cost replaces every other energy
source with higher marginal cost. The so called
merit order effet (Jensen and Skytte (2002),

Wurzburg et al. (2013) , Ketterer (2014), Cludius

et al. (2014), Benhmad &Percebois (2016, 2017,

2018)).

• Nuclear plants could suffer from this crowding
out effect.



Data
From 1 January 2018 to 31 December 2018

➢ Hourly nuclear power generation.
➢ Hourly wind and photovoltaic generation.
➢ Hourly load
➢ Hourly import from Germany
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Empirical model

𝑵𝒖𝒌𝒆_𝒔𝒂𝒕 = 𝒄 1 + 𝒄 2 ∗ 𝑳𝒐𝒂𝒅𝒔𝒂𝒕 + 𝒄 3 ∗ 𝑺𝒐𝒍𝒂𝒓𝒔𝒂𝒕 + 𝒄 4 ∗𝑾𝒊𝒏𝒅𝒔𝒂𝒕 + 𝒄 5 ∗ 𝑵𝒖𝒌𝒆_𝒔𝒂𝒕−1



Empirical  Results



➢The empirical results show a negative impact of both solar and

wind feed-in on nuclear generation in France.

➢The downward effect is more pronounced for solar photovoltaic

than for wind feed-in as the solar plants produce when the

demand is low especially during summer season.

➢ Indeed, the average hourly impact of solar generation should

induce a decrease of 0.26 MWh of nuclear feed-in for each

additional MWh of solar output, whereas the average hourly

impact of wind feed-in should induce a decrease of 0.17 MWh of

nuclear feed-in for each additional MWh of wind generation.



➢ The imported electricity from Germany exacerbates the downward pressure on

nuclear generation in France as both wind and solar power coming from Germany

play the same role of the wind and solar generated in France.

➢ Indeed, the high level of electricity demand during winter induces a negative impact

of the German imports (mainly wind) on nuclear generation. In contrast, during

summer season, the German power imports (mainly solar PV) This negative impact is

much more important on nuclear generation as the power demand is low



Conclusion:

•Large-scale penetration of renewables has the effect of crowding out fossil

fuel plants and even conventional nuclear plants.

•Nuclear energy will progressively behave as a back-up of renewables.

• Excess nuclear electricity would be transformed into hydrogen (power-to-

gas), whereas logically it is renewables that should be stored in this form.

• Need of reform in electricity market design.


