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IEA PVPS Task 12: PV Sustainability

The aim of IEA PVPS Task 12 is to promote international cooperation and knowledge 
building in the field of environmental and social sustainability of PV.

Task 12 Subtasks
Subtask 1: Circular Economy (CE)
Subtask 2: Life Cycle Assessment (LCA)
Subtask 3: Ecosystem Integrated PV (ecoPV)

Subtask 4: Broader Sustainability Aspects (BSA)
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IEA-PVPS Inventory Data and Report

Task 12 LCI Reports

• Published in 2011, 2015 and 2020. The 2026 version have been released this summer.

Scope

• The report provides life cycle inventories for PV modules and balance-of-system 
components.

PV modules

• Updated inventories for commercial TOPCon, PERC and thin-film CdTe modules.

Balance of system

• LCI data cover residential, commercial and utility-scale PV systems including inverters, 
mounting structures, electric installation etc.

Quality assurance

• The updated inventories underwent a multi-step quality assurance process.



P
V
P
S

4

PV Product System

The diagram represents Task 12’s entire LCI 
framework, not the specific 2026 update.
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The Data Challenge in PV Life Cycle Inventories

Data vintage

Widely used PV LCI datasets are often 
outdated and do not reflect current 
technology.

Rapid technology change

Cell architecture, wafer formats, energy and 
material efficiency evolve rapidly.

Data availability

Factory-level data along the PV supply chain 
are confidential and not publicly available.

Representativeness

Manufacturers are rarely willing to share 
externally verified data, so samples stay 
small and not market-representative.

Conventional data collection struggles to keep pace with a fast-moving and confidential 
supply chain.
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An Innovative Approach to the Data Challenge

Conventional

Relies on manufacturers' 
willingness to share data, with 
high effort, low participation 
and limited representativeness.

New approach
France's PV tenders score every bid on a simplified 
carbon footprint (Évaluation Carbone Simplifiée, 
ECS), calculated across all supply-chain 
components. 
To compete, manufacturers can provide detailed 
factory LCAs, which are then independently 
verified.

Verified factory LCAs are aggregated and fully anonymized, yielding IEA PVPS Task 12 LCI data as a by-product of an 
existing policy mechanism.
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Additional Data Sources

• CdTe thin-film module LCI data (First Solar)

• Inverter LCI data provided by manufacturers (fully anonymized)

• Global market shares at different supply chain stages (IEA PVPS Task 1, SPE)

• Average module efficiencies for TOPCon and PERC: ITRPV (2025)

• Simulated PV module supply chain data (Brailovsky, P., Fraunhofer ISE)

• Background data: open-source LCI database (FOEN/BAFU:2025)
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Environnemental regulations in the PV sector

• ECS - Call of tender: < 550 kgCO2eq/KWp and < 740 kgCO2eq/KWp
• Tariff Order 2021 (Building installations > 100 KWp): < 550 kgCO2eq/KWp
• EPR criteria : < 630 kgCO2eq/KWp and < 450kgCO2eq/KWp
• VAT 5,5% : < 530 kgCO2eq/KWp

MAINLY FOCUS ON THE CARBON FOOTPRINT

Since 2013

• EPEAT - Low Carbon Solar panels (LCI): < 630 kgCO2eq/KWp
• EPEAT - Ultra Low Carbon Panels (ULCI): < 400 kgCO2eq/KWp

Since 2023

• Only call of tenders - Three grades  

• I: <= 670 kgCO2eq/KWp
• II: 671 – 830 kgCO2eq/KWp
• III: > 830 kgCO2eq/KWpSince 2020

France: A Pioneer in Solar Carbon 

Footprint Regulation
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• Calculation

1. Carbon Footprint Gi per component using Default values based or LCA Values 

(validated by ADEME)

2. Quantity of materials per component 

Simplified Carbon Footprint (ECS) evaluation, what is it ? 

Gi Modules    

Gi tempred and solar glass

Gi encapsulant 

Gi encapsulant 

Gi backsheet

Gi cells Gi wafers  Gi Ingots Gi Polysilicon Gi Metallurgical

silicon

∑ Gi → ECS results [kg eq CO2/KWc] 
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Simplified Carbon Footprint (ECS) evaluation, what is it ? 

1. Carbon Footprint Gi per component

• Default value : GHG emission value (in CO₂eq)

per component unit for the manufacturing of

each component.

• LCA value :
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Simplified Carbon Footprint (ECS) evaluation, what is it ? 

• The manufacturer must provide certain module performance data in order to assess the amount of each 

component Gi consumed 

• 33% of recycled silicon from ingots is included systematically

• The kerf loss is fixed at 70µmodule
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French Collaboration 
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Inventory Data from Industry and French Tender Process

• 83 factory-level LCAs across the TOPCon PV module supply chain (23 module plants, 60 component 
plants), 

• High market coverage compared to previous inventories: 29 % of polysilicon, 16 % of wafer, 7 % of cell 
and 9 % of module production capacity.

• All key stages covered: polysilicon, ingot, brick, wafer, cell and module manufacturing.
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Steps of the adopted approach to obtain the aggregated inventory
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Complete extraction of data from each LCA inventory

This involves extracting the inventories in an anonymized manner, materials inputs , energy, packaging, 

infrastructure, transport, and waste, along with the corresponding quantities per manufacturer and per 

component
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Definition of the standard process by component 

Define the standard process and material consumption for each component (polysilicon, wafer, cells…), 

which helps to later identify which materials are mandatory and provided by the manufacturer, which are 

secondary, and which may be required but missing and therefore need to be completed.
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Harmonization and compeletion of each inventory

Inventory analysis and classification of materials as mandatory, optional, or replaceable by 

another chemical or material. Such analysis allows for completing and harmonizing the inventories 

later.
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Definition of the background data 

This involves searching for the background data and creating it if it does not exist in the database
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Aggregation of the invetories

This involves aggregating the data to obtain a single aggregated inventory per component, including an 

analysis of uncertainty and potential variability.
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Mass balance 
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Comparative analysis

Significant reduction of the 

carbon footprint of the 

different component with the 

new update due to the 

technological evolution of the 

processes in the PV field
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Supply Chain Contributions to Climate Impact of Electricity from PV System: 

Residential, mono-Si, 1000 kWh/kWp (e.g. Central Europe)

total mono-Si system GHG emissions
19.7 g CO2-eq / kWh

mono-Si module GHG emissions
12.4 g CO2-eq / kWh

10 kWp Rooftop systems in Central Europe: 1000 kWh/kWp. Including degradation (linear, 
0.7%/a). 60 % TOPCon and 40 % PERC modules reflecting 2024 market shares. To adjust results 
for a degradation rate of 0.5 %/a multiply results by 0.968; while for a degradation rate of 0.9 
%/a, multiply results by a factor of 1.053. Service life: 30 years (panel), 15 years (inverter).

19.7 g 
CO2-eq / kWh
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New reference value for Solar energy in France 

Calculations conducted by CEA 
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Conclusion

IEA PVPS Task 12 delivers the most comprehensive update to public PV LCI 
data in over a decade.

Verification, anonymization, harmonization and aggregation processes 
both ensure data quality and protect anonymity of data providers.

The LCI data and the report will be published open-source this summer via 
IEA PVPS Task 12.

These inventories will support LCA, hotspot analysis and ecological 
improvement along the PV supply chain.
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