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The environmental impacts (that is, the life-cycle GHG emission divided by the life-time energy produc-

tion) of energy technologies vary with space and time. Reasons are, obviously, that the sun does not al-

ways shine, but also that e.g. panel production efficiency improves and the background electricity mix 

changes.  Until now, no framework exists that makes it possible to easily compare different conventional 

and renewable energy technologies on their environmental impacts. 

The goal of this internship is to come closer to establishing such a framework by deriving a relationship 

between (technical) characteristics of PV panels and their life-time GHG emissions. You will perform a 

literature review to gather data from life-cycle assessments of PV plants. Those will then have to be 

harmonized, after which an equation relating PV panel characteristics to GHG emissions can be derived.  

By making use of long-term global climate data, the facilities’ electricity production can be calculated 

from  

𝑃 = 𝐴 ∗ 𝜇 ∗ 𝑅𝑎𝑣𝑔 ∗ 𝑃𝑅 

with P the energy in kWh, A the solar panel area in m2, µ the panel’s efficiency (%), R the average solar 

radiation on tilted panels not including shading and PR the performance ratio, a coefficient of losses, 

normally ranging between 0.5 and 0.9 with a default value of 0.75. 

By dividing a facility’s life-time GHG emissions by its electricity production, a facility-specific footprint 

can be calculated for all known facilities worldwide. Depending on your interests and the time available 

it is possible to extend this internship in different directions:  

- You can decide to stick to the environmental impact part and collect data and develop relation-

ships for several other indicators (water use, land use, scarce material use, …) 

- Accounting for the background electricity mix change might be an interesting though challeng-

ing topic, which you could investigate further.  

- It might be interesting to look into differences in GHG emissions from different types of solar 

panels (mono- and multi-crystalline Si ones as well as different thin-film technologies such as 

CiGs, CdTe and α-Si) to see if the relationship between PV panel characteristics and life-time 

GHG emissions are better described using one or multiple equations. 
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