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Swiss hydro



How will the supply and 
demand for renewable 
electricity in Europe affect 
the financial viability of 
Swiss hydropower plants?



Part 1: European electricity roadmaps

Part 2: Swiss hydro in the context of these roadmaps





Similar tables for plans put forth by the Greens and FDP 

Dominant plan (CDU / SPD) is mainly state-centred



Dominant pathways
Minority pathways 



• Every dominant pathway seeks to decarbonise 
electric power, primarily through wind and 
solar.

• No dominant pathway seeks to expand nuclear 
power or carbon capture and storage (CCS) for 
base-load or peak load power.

• Not a single pathway, dominant or minority, 
has a plan to address the intermittency of wind 
and solar.

• No plan speaks to diversifying renewable 
power supply through international 
cooperation.

• No plan is specific with respect to storage 
requirements, or the gains from sectoral 
coupling.



This is probably good news 
for the operators of hydro-
electricity.

Storage dams

Pumped storage



Part 2: Variability and the need for balancing / storage



Schmidt et al. (2019). https://doi.org/10.1016/j.joule.2018.12.008



Pumped hydro is being squeezed from 
above and below

From below:
Li-ion batteries

From above:
Hydrogen

Schmidt et al. (2019). https://doi.org/10.1016/j.joule.2018.12.008



Schmidt et al. (2019). https://doi.org/10.1016/j.joule.2018.12.008

Seasonal storage
(hydrogen?)

Multi-day to weekly 
storage

(pumped hydro?)

Diurnal storage
(Li-Ion batteries?)

Supply of three storage types
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Storage dams

Pumped storage



Seasonal
storage

Multi-day to weekly 
storage

Diurnal
storage

German wind and PV generation 
(2018)

Hypothetical EU-wide wind and 
PV generation with 500 GW wind, 
1000 GW PV (using German 2018 

data)

Germany 2018 Europe 2050?



United Kingdom

United States
https://www.world-nuclear.org/information-library/current-and-

future-generation/world-energy-needs-and-nuclear-power.aspx

https://energymag.net/daily-energy-demand-curve/



Seasonal
storage

Multi-day to weekly 
storage

Diurnal
storage

Germany example: at >100 GW of installed PV (blue), 
huge diurnal variability needs balancing!

Pfenninger and Staffell (2016). https://doi.org/10.1016/j.energy.2016.08.060



Seasonal
storage

Multi-day to weekly 
storage

Diurnal
storage

Grams et al. (2017).  https://doi.org/10.1038/nclimate3338

Our work on European wind power showed large fluctuations 
over periods of weeks driven by continent-wide weather regimes.
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Diurnal
storage

Demand for three storage types

• Growing
• Demand sensitive to: solar/ wind development, cooling
• Storage dams could potentially compete against hydrogen storage

• Potentially growing
• Demand sensitive to: European cooperation on wind development
• Mid-term opportunity for pumped storage, potential longer-term 

opportunity for storage dams

• Growing
• Demand sensitive to: growth in distributed storage
• Storage dams could potentially compete against grid-scale batteries


