
Environmental Life Cycle
Assessment of Electricity from
PV Systems

Task 12 Managers:
Garvin Heath, NREL, USA
Etienne Drahi, TotalEnergies, France

2 0 2 3  D A T A  U P D A T E

Task 12  PV Sustainability

P
V

P
S FACT SHEET

Authors: Stucki, M., Götz, M., de Wild-Scholten, M., Frischknecht, R.



01
Manufacturing - resource extraction, raw material 
production, wafer, cell and panel production

02 03

04 05

on rene a le energy pay ac  time is defined as the period re uired for 
a renewable energy system to generate the same amount of energy (in 
terms of non renewable primary energy e uivalent) that was used to 
produce the system itself:

U IT Mono i Multi i I dTe

NREPBT year 0 0

Transport - distribution and 
storage

Use - over a 30 year period and 
maintenance

Installation - roof
mounting and cabling

End of Life - dismantling, 
recycling, waste management

This study includes four  module technologies with the following efficiencies:

Life Cycle Assessment
PV Life ycle ssessment ( ) is a structured, 
comprehensive method of uantifying and assessing 
material and energy flows and their associated emissions 
from:

PV Scope
The scope of this study represents an typical residential PV system:
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 h  electricity, produced with a 3 p roof-mounted  system in urope 
cope includes  panel, cabling, mounting structure, inverter and system installation 
6 h p annual production, 1'331 kWh/m2 in-plane irradiation

inear degradation: 0  a  

ervice life: panel 30 years, inverter  years
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Environmental Impacts
The car on emissions associated with generating  h of solar electricity from  
systems are far lower than the emissions from fossil fuel generators, which can emit up 
to  g of  per h  
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0-  disease
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Environmental Impact Changes
anges in t e environmental impacts compared to 0  systems are shown in the 

table below  ercentages above 00  are the result of an increase in environmental 
impact, while percentages below 00  reflect a decrease in impact compared to 
the previous data

Reference period
0 0 - 0 3

(2019 - 2021)
0 0 - 0

(2019 - 2020)
0  - 0

(2019 - 2021)
0 0  0 0

(2010 / 2020)



For more details, see the accompanying slide deck.
Download 2020 full LCI report here. 

Download previous fact sheet version here. 
For more information:

Emily Mitchell, secretary@iea-pvps.org

uantify the environmental profile of  in comparison to other energy technologies  
efine and address environmental health  safety and sustainability issues that are 

important for mar et growth  

Tas   is operated ointly by the ational enewable nergy aboratory ( ) and 
Total nergies neTech  upport from  and Total nergies are gratefully 
ac nowledged

ircular conomy ( )
ife ycle ssessment ( )

3 cosystem ntegrated  (eco )
roader ustainability spects ( )

T

increased panel efficiency (leading to a decrease in life cycle environmental impacts) 
decreased erf loss  reduced poly- i demand (leading to a decrease in  impacts) 
lower electricity and thermal energy demand for solar grade silicon, wafer, cell and 
panel manufacture (leading to a decrease in  impacts)

Key Changes Compared to 20�� ata
Mono i PV panels

Task 12 Objectives

dTe PV panels
increased panel efficiency (decrease in impacts) 

ll tec nologies
new versions of life cycle assessment methods (minor deviations in impacts)

Evolution of reenhouse as missions
over ime
The table below shows the c ange in green ouse gas emissions from electricity 
produced by a residential rooftop  system in wit erland using mono-crystalline module 
technology  The reduction in emissions is due to increases in efficiency and improvements 
in the manufacturing process
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https://iea-pvps.org/wp-content/uploads/2020/12/IEA-PVPS-LCI-report-2020.pdf
https://iea-pvps.org/wp-content/uploads/2020/12/IEA-PVPS-LCI-report-2020.pdf
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https://iea-pvps.org/key-topics/life-cycle-inventories-and-life-cycle-assessments-of-photovoltaic-systems/
https://iea-pvps.org/fact-sheets/fact-sheet-environmental-life-cycle-assessment-of-electricity-from-pv-systems-2022-update/

