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Master Thesis 

The future cost of green electricity? 

The costs of energy production consist of capital expenditures, fixed operational expenditures, 
and variable operational expenditures. Fixed operational expenditures are mostly labor and 
maintenance. Variable operational expenditures are generally costs for fuel or feedstock. The 
composition of power generation costs between renewable and fossil power plants is very 
different. While the power generation costs of fossil power plants consist largely of operational 
expenditures for fuel, most renewable power plants such as wind turbines or photovoltaics do not 
require fuel. Thus, their power generation costs are defined by fixed operational and capital 
expenditures. In literature, the investment costs of wind turbines and photovoltaics are projected 
to decline significantly in the future (Tsiropoulos et al. 2017). The underlying assumptions for 
decreasing costs are often learning rates and effects of economy of scale (Goldschmidt et al. 
2021). By concept, such approaches assume that general economic conditions such as energy 
prices also hold in the future. This might not be the case for energy costs, as the observable 
historic learning rates are based on low-cost energy from fossil fuels. In the future, photovoltaics 
and wind turbines should be produced using renewable energy, which might be considerably more 
costly than fossil energy.  
 

Key tasks and objectives of the thesis 

In your thesis you should firstly review existing approaches for cost projections of investment 
costs for photovoltaics and wind turbines. Subsequently, you should investigate the effect of 
energy costs on the cost degression of photovoltaics and wind turbines. You should estimate the 
sensitivity of the cost degression found in the literature towards the costs of energy. By making a 
life cycle analysis, you should also consider energy costs of the supply chain and primary 
resources. The life cycle analysis should not only cover energy but all relevant in- and outputs. 
You should determine a spread in the investment costs depending on the basket of energy 
carriers used for production. For benchmarking, you should make a literature review on the 
historical spread between RES and fossil power generation costs and their influence on the 
investment costs for PV and wind turbines. Subsequently, you should compare your results with 
assumptions on future power generation costs and cost degressions for wind turbines and PV in 
the literature, e.g. in studies on the transformation of the German energy system 
(Energiewirtschaftliches Institut an der Universität zu Köln 2021; Kopernikus Projekt Ariadne 2021; 
Prognos, Öko-Institut, Wuppertal-Institut 2021; Sensfuß et al. 2021). 
 

Your profile 

• Student of economics, best with focus on energy 

• First knowledge or interest in learning the concept of life cycle analysis 
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