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Experts in PV polymer science & manufacturing  

We believe that the solar industry has 
a huge role to play in creating a 
better, more sustainable future for 
our planet. 

And we are making this a reality by 
boosting the performance of PV 
modules and developing solutions that 
are circular by design. 

Endurans™ Solar

since 2021 since 20232011-2021

Conductive backsheets
Endurans™ CB 

+

High performance backsheets
Endurans™ HP



Backsheet challenges
A critical module component. 

• Reliability
• Sustainability
• Supply



Market reality

Since 1980 every time cumulative production 
doubled, the price dropped by 25% 

Source: Photovoltaics report, Fraunhofer Institute, February 2023
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Under price pressure, protection of the PET core layer 
has decreased over time, compromising reliability 

Severe price pressure on modules and its components

PET core film
Adhesive layer

Fluorinated film

E-layer
Traditional PET backsheet 

air side



Reliability challenge
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Compromised quality leading to field failures 
whilst new cell technologies raise the bar. core 
layer has decreased over time
DuPont Global PV reliability 
report (2020)
16% of all 3GW inspected modules showed backsheet 
failures (cracking & glass delamination).

Source PV Magazine 2023

Presenter Notes
Presentation Notes
Ticking time bomb
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The PV waste challenge
By 2050* there will be enough solar panels installed 
on earth to stack a stairway to the moon and back. 

How to turn waste into value?

30
billion

Modules 
installed on

earth

500
million
tons

Materials stock-
piled

1.9
trillion
dollar

Invested capital

* 14TW installed capacity (IRENA 2021 1.5-S scenario)



Traditional backsheets follow a linear model 
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Backsheet material choices made today will have big impact in 30 years 

Take Make Use Dispose

Edge trim
~15kton/yr

(2022)

Landfill
Incineration (EU)

• No option of low-cost mechanical recycling (re-melting)
• Tripling of incineration cost (fluorinated waste)
• Complex chemical recycling (multi-material film)

EoL backsheet waste
~500kton/yr

(2050)

2050
Landfill
Incineration
Glycolysis 
(PET only)



Compettoor market shares

Supply chain risks

• Insecure supply chain with ~ 85% from one
country

• High import duties on backsheets imported
from China (US & India)

• Sustainability regulations increasingly
discouraging the use of fluoropolymers

• Reliance on off-the-shelf base films supply
Most backsheet suppliers do not directly
control critical characteristics. 

• Risk of high module end-of-life costs. 
Dominant global market share of fluorine-
based backsheets
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Backsheet supplier market shares



It’s time for change
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Endurans™ HPO backsheet technology 
Enhanced reliability by means of material choices & manufacturing technology
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HIGH PERFORMANCE POLYOLEFIN TECHNOLOGY

Made via co-extrusion for 
ultimate performance

Always a strong polyolefin core
moisture & UV resistant polyolefin



Backsheets designed to last

Intrinsic film properties
• Excellent UV & hydrolysis resistance
• Abrasion & acid resistance
• High water barrier & acetic acid permeability
• Strong interlayer adhesion
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Long life time performance of polyolefins and
mono-layer consistency of co-extruded films

Endurans™ HP backsheet

Modified polyolefin layer

Modified polyolefin layer

Modified polyolefin layer
air side

Polyolefin roof membrane
“30+ years service time”



Endurans™ HP,  building a 
strong track-record 
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~20
million
Panels using 
Endurans™
backsheets

~6
GW

Installed
globally

>8
years

Performance 
track record



Benchmark study beyond price and IEC
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Comparing simulated lifetime yield and carbon footprint  

Download 
Public summary 

report

Benchmark:
• CPC
• KPf
• HPO
• Glass
• TPC transparent
• HPO transparent

Download 
the EUPVSEC  
presentation

Download 
brochure

Presenter Notes
Presentation Notes
Mention TopCon / HeteroJunction



Polymeric backsheet giving glass-like protection
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Endurans HP’s superior barrier properties result in enhanced lifetime energy yield 

Source:  Extensible TEUE119008 Public summary report 27-11-22

EXTENSIBLE subsidy project: lifetime energy simulation (hydrolysis, photo & thermomechanical 
degradation),  based on accelerated aging and 12 months outdoor exposure characteristics.

Presenter Notes
Presentation Notes
HPO = green
Glass = yellow
KPf = light blue
CPC = dark blue



Endurans HP: Designed-for-Circularity 
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Lowest carbon footprint per MWh produced

Take

re-melt & 
re-useOption of bio-based feedstock

High efficiency 
pyrolysis

<10% char

Source:  Extensible TEUE119008 Public summary report 27-11-22

Presenter Notes
Presentation Notes
The first carbon near net zero backsheet. When incinerated the carbon emission differences between BS is small as carbon from incineration are dominant. Only the reduced emission in BS manufacturing is different/lower for HP.  When cradle-to-cradle concept is applied the 'avoided emissions of oil extraction' make the difference for HP by bringing the polymer waste back to its monomers. Which is not possible as effective for CPC or KPf.
Let’s walk through this again in detail

Extensible
Testing backsheet performance (durability tests & lifelong module reliability) 
Testing sustainability (life cycle assessment)





Focused local-for-local presence Endurans™ Solar
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Research/AD center

Production site

(Rep) sales office

US, India, Europe

3 GW USA 
expansion planned



Made-in-America backsheet
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Only active US backsheet manufacturer

• Local supply & team
• Easier logistics
• Maximize IRA benefits              

(domestic content)
• No import duties
• Lower logistic carbon footprint



New product development
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Rear 
Perforated 

Insulator for 
back-contact 

modules*

Backsheet
engineered 
for bifacial 
modules

Building on HPO platform, driven by cost, 
reliability and sustainability

* For use in combination with Endurans™ CB

High-
performance 
Encapsulants



#ForwardThinkingBacksheets.
• Glass-level protection
• 1st (near) net zero carbon footprint
• Focused local-for-local supply

Imco.goudswaard@endurans.com
www.endurans.com
info@endurans.com

Polyolefin co-extruded backsheets (Endurans™HP) have passed assessments and 
tests done at a/o UL, PCCL, DuraMAT, TÜV-SÜD, CPVT, NREL, Enertis, 
Black&Veatch IMEC and SmartGreenScans. For more info contact us at 
info@endurans.com.

mailto:Imco.goudswaard@endurans.com
http://www.endurans.com/
mailto:info@endurans.com


Disclaimer
Although Endurans™ Solar has used diligent care to ensure that the information 
provided herein is accurate and up to date, Endurans™ Solar makes no representation 
or warranty of the accuracy, reliability, or completeness of the information. This 
publication is distributed without warranty of any kind, either expressly or implied. In 
no event shall Endurans™ Solar liable for any damages arising from the reader’s 
reliance upon, or use of, these materials. The reader shall be solely responsible for any 
interpretation or use of the material contained herein. The content of this document is 
subject to change without further notice. Please contact your local Endurans™ Solar 
representative for more details. All trademarks listed in this document are trademarks 
of Endurans™ Solar in the Netherlands and/or other countries.

Same sun.
More power.™
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