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Key Insights
→ Climate change and variability alter electricity generation and energy demand, like hydropower availability or 

heating and cooling demand. These effects can undermine system reliability.
→ The vulnerability or resilience of an energy system to climate change largely depends on its design. Systems 

can be built to either amplify or withstand climate-related risks.
→ To maintain a resilient, affordable, and secure electricity system, climate risks must be systematically 

incorporated into planning strategies, infrastructure projects, and technology deployment. 

Recommended Action
Systematically incorporate climate risks and variability into energy system design and develop robust long-term 
strategies that enhance system flexibility and resilience.
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Climate effects on energy systems

•

(a) Yearly mean for 1991-2020
(b) Absolute change between yearly mean for 2040-2060 and 1991-2020, 
(c) Time series of yearly means of renewable energy potential and 
heating/cooling demand in Switzerland for 2020-2060

Seasonal cycle of extreme events under different
energy scenarios

A: current energy system, partially electrified heating
B: net-zero energy system, fully electrified heating
C: net-zero energy system with focus on wind power, partially 
electrified heating

System cost and climate resilience tradeoff

•

Comparison of cost and resilience between systems planned with 
single-climate approaches and systems planned with resilient 
approaches that explicitly incorporate multiple climate realizations


