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SUMMARY

• What are the lastet European and French environnemental regulations ? 

• How can these regulations drive innovation in PV module design and manufacturing?

• Which risks and opportunities do they create for the PV sector ?  

• How do these regulations differ between them ? 

• What is the impact of these differences on compliance and results ?  
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Sustainability : Concepts and Approaches

SUSTAINABILITY

Circular Economy

Eco-design

Achieving the Sustainable Development Goals set during the Paris 

Agreement by adopting a circular economy approach

An economic model aimed at reducing waste by optimizing resource 

use through recycling, reuse, and eco-design

A circular economy approach that integrates environmental analysis 

into technology development while preserving technical and economic 

performance
LCA

A tool to assess the environmental impact of technology throughout 

its life cycle.

03.12.2025PVModuleTech EU 
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SUSTAINABILITY STANDARDS IN THE PV SECTOR 
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EUROPEAN POLICIES : NZIA  

PVModuleTech Europe 2025 03/12/2025

A key objective of the NZIA is to produce at least 40% of the world’s manufacturing capacity for low-carbon technologies 

within the EU by 2030. 

Each Member State must include non-price criteria in tenders, notably resilience, carbon footprint and Recyclability 

❑ Resilience (Current definition) : A PV module is considered resilient if four components in the value chain are not 

produced in a third country accounting for more than 50% of European imports,:

- 3 mandatory components: Cell + Module + inverter

- 1 additional component of choice: polysilicon OR ingot OR wafer OR glass OR tracker

❑ Carbon Footprint : According to the latest published Article 8, each Member State may choose its own calculation method until the 

EU implements the PEFCR method . 

❑ Recyclability index : This is a recyclability scoring indicator (Recyclability Index) applicable to PV modules and PV inverters and 

depending on the module composition 
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FRENCH POLICIES 

REGULATIONS SEGMENT CRITERIA THRESHOLD 

« Simplified Carbon 

Footprint Evaluation » 

Call of tender for PV on Building 

> 500 MW 

Carbon footprint < 740 kgCO2eq/KWp

Call of tender for PV on Utility scale Carbon footprint < 550 kgCO2eq/KWp

VAT 5.5% Call of tender for PV on Residential 

< = 9 KWp

• Carbon Footprint

• Quantity of silver 

• Lead content 

• Cadmium content

< 530 kgCO2eq/KWp

< 14 mg/Wp

< 0.1%

< 0.01%

Eco-modulation criteria All segment and each market

operator

• Carbon Footprint

• Quantity of silver 

• Recycling rate 

• Lead content 

< 450 and < 630 kgCO2eq/KWp

< 14 mg/Wp

>  3% 

< 0.1%

+ Resilience criteria from 2026 
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SUMMARY

• What are the lastet European and French environnemental regulations ? 

• How can these regulations drive innovation in PV module design and manufacturing?

• Which risks and opportunities do they create for the PV sector ?  

• How do these regulations differ between them ? 

• What is the impact of these differences on compliance and results ?  
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SUPPLY CHAIN OUTSIDE CHINA : Q1 2025

Module Resilience could be attainable but What about 

Carbon Footprint threshold ?  

Production 

capacity

Polysilicon Ingot Wafer Cell Module 

South East 

Asia 

82,000 tons - 16 GW 51.3 GW 86 GW

India - 2 GW 14 GW 24.56 GW 68.441 GW

Europe 60,000 tons - - 3.2 GW 21 GW 

South Africa - - - 2.5 GW 3.3 GW 

US 171,000 tons - - 8 GW 31.92 GW

Source : https://sinovoltaics.com/sinovoltaics-supply-chain-maps/

https://sinovoltaics.com/sinovoltaics-supply-chain-maps/
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Resilience

(current

definition) 

COMPLIANCE RESILIENCE + CARBON FOOTPRINT 

Significant impact of the production location on 

the carbon footprint

PS : These results could vary with the variation of the 

performance of the module 

Link : https://www.certisolis.com/certisolis/bilan-carbone/

https://www.certisolis.com/certisolis/bilan-carbone/
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If  a PV module is certified as 

sustainable in France, is it 

automatically eligible under 

regulations in other countries ?
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SUMMARY
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CARBON FOOTPRINT REGULATIONS 

• ECS - Call of tender: < 550 kgCO2eq/KWp (Mandatory) 

• ECS – Call of tender Building : < 740 kgCO2eq/KWp (Mandatory)

• 5.5% VAT : < 530 kgCO2éq/KWp (Mandatory)

• EPEAT - Low Carbon Solar panels (LCI): < 630 kgCO2eq/KWp (Mandatory)

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

• Eco-design label_PFECR (Mandatory): Threshold ? kgCO2eq/KWh 

• Green Pact (Carbon Taxonomy) 

• Only call of tenders - Three grades  

I: <= 670 kgCO2eq/KWp

II: 671 – 830 kgCO2eq/KWp

III: > 830 kgCO2eq/KWp

Why various thresholds on 

carbon footprint ? 

MAINLY FOCUS ON THE CARBON FOOTPRINT

Since 2007

Since 2023

Since 2015

Since 2020 ECS : « Simplified Evaluation of Carbon footprint »

EPEAT : « Electronic Product Environmental Assessment »

PFECR : « Product Environmental Footprint Category Rules »PVModuleTech Europe 2025 
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VARIABILITY OF THE REGULATIONS 

All initiatives are based primarily on the Life Cycle Assessment (LCA) method

Method of the analysis Data base Perimeter of the study

Laminated module 
Without frame and transport

ECS IPCC 2021,GWP, 100 ans
Intergovernmental Panel on Climate Change, 

Global Warning Potential

Ecoinvent 3.9

Production + Use + Distribution

+ End of Life   
PEP EN 15804 + A2 method

Environmental norm for construction  

Ecoinvent
not specified

EPEAT  
Laminated module + Frame + 

Transport 
IPCC 2013, GWP, 100 ans Ecoinvent 3.8

PEFCR 
Production + Installation + Use 

+ Distribution + End of Life   
EF method
Environmental Footprint 

Ecoinvent
not specified

What is the impact on the 
environnemental results ?

1 32

Variation in terms of the perimeter of the study, method and data bases 

1

PVModuleTech Europe 2025 

https://www.ipcc.ch/
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IMPACT OF THE VARIABILITY 

Perimeter of the study Method of the analysis 1

3

2

611
613

609

623

611

629

595

600

605

610

615

620

625

630

635

IPCC, 2021,
GWP, 100 ans

IPCC, 2013,
GWP, 100 ans

EN 15804+A2
Method (1.00)

EF 3.0 EF 3.1 Recipe 2016
Midpoint (H)

20 kgCO2eq/KWp

ECS EPEAT PEP PFECR SCIENTIFIC 

PUBLCIATIONS 

Impact of the method on the carbon footprint

(kgCO2eq/KWp)

12 kgCO2eq/KWp

Source : Internal CEA LITEN study @INES 

+ 17 kgCO2eq/KWp

ECS EPEAT

Impact of the perimeter of the study on the carbon

footprint (kgCO2eq/KWp)

PVModuleTech Europe 2025 

Source : Internal CEA LITEN study @INES 
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IMPACT OF THE VARIABILITY 

Data base 3

602

641

611

580

590

600

610

620

630

640

650

Module PV
Ecoinvent 3.5

Module PV
Ecoinvent 3.8

Module PV
Ecoinvent 3.9

Impact of the data base on the carbon footprint

(kgCO2eq/KWp)

+ 40 kgCO2eq/KWp

- 30 kgCO2eq/KWp

The same PV module can pass the regulations by 

varying the data base 

Source : Internal CEA LITEN study @INES 

PVModuleTech Europe 2025 
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VARIABILITY OF THE REGULATIONS 

VARIOUS 

THRESHOLD OF 

THE CARBON 

FOOTPRINT

SEVERAL 

CERTIFICATION 

FOR THE SAME 

MODULE  

Variability on the perimeter of the study

Variability on the method of analysis

Variability on the data base  

REGULATIONS AT THE MANUFACTURING 
STAGE YES BUT ….

PVModuleTech Europe 2025 
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Need for a global multicriteria approach from R&D level to ensure the 

sustainability from the early design process 

+ 10gCO2eq/KWh

-10gCO2eq/KWh

Impact of the Eco-design alternatives on 

the carbon footprint taking into account

their impact on life time 

Main stream Eco-designed modules  

Life time 

gCO2eq/KWh

IDEM for the other indicators

Source : Internal CEA LITEN study @INES 

A SUSTAINABLE PV MODULE DESIGN
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