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

02 03

04 05

won reneɬaƨle energy payƨacǵ time is defined as the period reȴuired for 
a renewable energy system to generate the same amount of energy (in 
terms of non renewable primary energy eȴuivalent) that was used to 
produce the system itself:

UwIT Monoٮ°i Multiٮ°i �I° �dTe

NREPBT year 0ِ׏ אِ׏ אِ׏ ז0ِ

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 ¥Ý module technologies with the following efficiencies:

Life Cycle Assessment
PV Life �ycle �ssessment (k��) is a structured, 
comprehensive method of ȴuantifying 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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�� ǵÞh ׏ electricity, produced with a 3 ǵÞp roof-mounted ¥Ý system in -urope 
°cope includes ¥Ý panel, cabling, mounting structure, inverter and system installation 
ǵÞhٖǵÞp annual production, 1'331 kWh/m2 in-plane irradiation 6וח
kinear degradation: 0ِٖۑ וa ׏ 
°ervice life: panel 30 years, inverter ד׏ years

kWh
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GȵƷƷȄǚȏɓȽƷژǒƌȽژƷȂǠȽȽǠȏȄȽ ۑ 3ז ۑ חח ۑ 00׏ ۑ חח

RƷȽȏɓȵƩƷژɓȽƷًژǑȏȽȽǠǹژǑɓƷǹȽ ۑ וז ۑ חח ۑ 00׏ ۑ חח

ۑ וח ۑ 00׏ ۑ 00׏ ۑ 00׏

PƌȵɋǠƩɓǹƌɋƷژȂƌɋɋƷȵ ۑ גו ۑ א0׏ ۑ ח0׏ ۑ ז0׏

�ƩǠưǠǑǠƩƌɋǠȏȄ ۑ 0ז ۑ חח ۑ 00׏ ۑ חח
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RƷȽȏɓȵƩƷژɓȽƷًژǑȏȽȽǠǹژǑɓƷǹȽ ue גג0ِ אד0ِ ׏ד0ِ ד0ِ3

mg °b eȴ ג0ِד 30ِד גהِג אאِד

PƌȵɋǠƩɓǹƌɋƷژȂƌɋɋƷȵ וזِא וח3ِ ג3ِ׏ ג0ِ׏

�ƩǠưǠǑǠƩƌɋǠȏȄ mmol Oڹ eȴ חא0ِ ה0ِ3 ׏א0ِ ז׏0ِ

uȏưɓǹƷژƷǑǑǠƩǠƷȄƩɲ ۑ ח0ِא 0ِז׏ 0ِו׏ גِז׏

%ƌɋƌ 3א0א - 0א0א 0א0א ٖ 0׏0א אא0א - 0א0א

Environmental Impacts
The carƨon emissions associated with generating ׏ ǵÞh of solar electricity from ¥Ý 
systems are far lower than the emissions from fossil fuel generators, which can emit up 
to ׏ ǵg of � per ǵÞhِ א�

RƷȽȏɓȵƩƷژɓȽƷًژȂǠȄƷȵƌǹȽژƌȄưژȂƷɋƌǹȽ

RƷȽȏɓȵƩƷژɓȽƷًژȂǠȄƷȵƌǹȽژ
ƌȄưژȂƷɋƌǹȽ

disease ח-0׏
incidences

reference
period ׏א0א - ח׏0א
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Environmental Impact Changes
�ǚanges in tǚe environmental impacts compared to ׏א0א systems are shown in the 
table belowِ ¥ercentages above ۑ 00׏ are the result of an increase in environmental 
impact, while percentages below ۑ 00׏ reflect a decrease in impact compared to 
the previous dataِ

ג

Reference period
3א0א - 0א0א
(2019 - 2021)

אא0א - 0א0א
(2019 - 2020)

׏א0א - ח׏0א
(2019 - 2021)

0א0א ٖ 0׏0א
(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 ¥Ý in comparison to other energy technologiesٕ 
%efine and address environmental health ۯ safety and sustainability issues that are 
important for marǵet growthِ 

Tasǵ א׏ is operated Ǳointly by the wational ¨enewable -nergy kaboratory (w¨-k) and 
Total-nergies �neTechِ °upport from %�- and Total-nergies are gratefully 
acǵnowledgedِ

ِ׏ �ircular -conomy (�-)
ِא kife �ycle �ssessment (k��)
3ِ -cosystem Untegrated ¥Ý (eco¥Ý)
ِג �roader °ustainability �spects (�°�)

TƌȽǵژא׏ژȽɓƨژɋƌȽǵȽي

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

Key Changes Compared to 20�� 'ata
Monoٮ°i PV panels

Task 12 Objectives

�dTe PV panels
increased panel efficiency (decrease in impacts) 

�ll tecǚnologies
new versions of life cycle assessment methods (minor deviations in impacts)

Evolution of *reenhouse *as (missions
over 7ime�IRU�0RQR�6L�39�6\VWHPV
The table below shows the cǚange in greenǚouse gas emissions from electricity 
produced by a residential rooftop ¥Ý system in °witɼerland using mono-crystalline module 
technologyِ The reduction in emissions is due to increases in efficiency and improvements 
in the manufacturing processِ
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