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Abstract: 

The EU power generation system is well on its way to decarbonization, but that does not 
take away the need for further energy efficiency improvements. In the first place because 
power generation will still continue to emit GHG emissions in the years to come, but also 
to reduce the pressure on renewable generation capacity growth. We calculated what 1 
MWh of electricity per year means in terms of carbon emissions, material use and land 
use. 

Over the past years, the EU has gone through several moments of abundant renewable 
electricity production combined with limited demand, leading to negative short term 
marginal electricity prices. These short-lasting events gave birth to two common 
misconceptions:  

 that EU power generation will soon be free of GHG emissions,  
 and that renewable electricity has a zero marginal price because it has a zero 

operational cost.  

Both misconceptions lead to the conclusion that energy efficiency improvements for 
electrical systems are not worth their financial and environmental cost anymore. 

To shed light on these two aspects, we have calculated, for 1 MWh of electricity per year 
in the EU in the period between 2025 and 2045: 

1. its GHG emissions,  
2. its land use, 
3. and its material use.  



This 20-year period corresponds with the typical life-time of devices such as medium 
power electric motors, but any electricity-consuming or using device is concerned (power 
cables, transformers, heat pumps, electric vehicles...). 

The moments of negative short term marginal electricity prices have created the erroneous 
idea that renewable electricity has a zero short term marginal price because it has a zero 
operational cost. In reality, marginal electricity prices do not only have a component 
covering operational costs, but also one that covers the capacity payment factor. The 
marginal price is designed to give a signal to the market when it is required to build 
additional capacity, and it would not do so if only operating costs were taken into account.  
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