
Opposing the climate catastrophe necessitates a rapid transition of power systems: 
Fossil fuel-based electricity generation needs to be replaced by renewable energy (RE). 
This thesis addresses several of the challenges associated with the transition to RE:  
It studies the provision of power system flexibility by conventional generators, storage, 
and grid. Furthermore, it analyzes the implications of instrument choice and policy 
design for efficient RE support and the system integration of RE. The thesis is based on 
theoretical and numerical partial equilibrium optimization models of the power system. 
It is partitioned in four self-contained articles, which focus on 

(1) optimal deployment paths to RE when conventional capacities are rigid and limited 
 in their generation flexibility,
(2) the interdependence between storage and transmission,
(3) policy instruments for RE support in two-level governance systems,
(4) how prosumage households can be incentivized to operate system-beneficially.

The insights of this thesis may provide guidance for planners and operators of power 
system infrastructures as well as for policymakers. I hope that it can contribute to the 
urgent and inevitable process of decarbonizing electricity generation and thereby to 
preserve the chance of preventing a catastrophic climate change.
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