
Automated Reuse & 

Recycling of PV Modules
Unlocking circularity in solar energy!
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Official Collection Data (PV-Waste)

PV-Cycle Eurostat WEEE collection 2016–2022

Sources: Eurostat (WEEE, 2022), PV Cycle Annual Report (2024)

• PV Cycle: 17,5kt (2024), stagnating since 2021

• WEEE (Eurostat): 48 kt across 18 countries (2022)

• Oficial collection rates remain marginal



Source: Weibull distribution based on IRENA/IEA-PVPS End-of-Life Management: Solar Photovoltaic Panels (2016), positioned between early-loss 

and conservative scenario
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Observed Collection Volumes vs. IRENA/IEA-PVPS Predictions

Weibull distribution based on IRENA/IEA-PVPS PV-Cycle Eurostat WEEE collection 2016–2022

Where are the missing modules?

• Expected: exponential growth of PV waste.

• Reported: flat and minimal.

• Huge discrepancy



Reuse as the Explanation?

• First explanation: High durability – PV modules last longer than expected

• PV Cycle Annual Report 2024: Reuse is the main reason for low collection.

• Our view: Both are correct – long module lifetime inevitably leads to reuse

• Recycling requires subsidies → today not profitable.

• Reuse is different:

• A functional module still has residual energy value.

• Rest value is always higher than scrap value.

Scrap Energy 

Output

Source: https://pvcycle.org/annual-reports/2024-annual-report

Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and repealing certain Directives, Article 

4(1), Official Journal of the European Union L 312/3, 22.11.2008.

Reuse maximizes PV module lifetime – with 

environmental and economic benefits.

https://pvcycle.org/annual-reports/2024-annual-report


The Problem with Today‘s Reuse

Current Status of Reuse

• Often no reliable testing → modules 

sold as “black box”

• Often no traceability or

documentation

• Mixed with illegal e-waste exports

• Sellers remain liable in case of 

damage

Economic Pressure

New modules at historically low prices

High-quality testing is slow & costly:

• Wet leakage ≈ 2 min/module.

• Visual & EL = expert evaluation.

• Documentation & logistics = cost drivers.

• Result: corners are cut → safety & quality 

compromised



The 2nd Cycle Solution
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Combined Reuse & Recycling
• One integrated process, one logistics system 

(SolarBox).

• PV module identification & robotic handling.

• Same automation can be used for both reuse 

and recycling.

Synergies of Integration
• Shared logistics, handling & data infrastructure.

• Cleaning boosts quality for both reuse & recycling.

• Automated identification & testing → decision Reuse or Recycle.



The 2nd Cycle Logistic System (SolarBox)

properties Technical specifications

Stackability (loaded) 3 pieces on top of each other 

Stackability (unloaded) 10 pieces on top of each other

net weight 58 kg

fastening tension straps

Suitable PV module size (min.) 1430 x 890 mm

Suitable PV module size (max.) 2600 x 1600 mmm

Dimensions (folded) 1460 x 1130 x 270 mm

Automated robot unloading yes

Gentle vertical storage yes

GPS/tracking solution optional

The robust SolarBox is our logistical solution for 

the safe transport of PV modules: 





Testing Innovation of 2nd Cycle



Transparent & Traceable Test Reports





Let’s Build Circularity into Solar – Together

DI Simon Prüller

s.prueller@2ndcycle.at

+43 676 6771392

mailto:s.prueller@2ndcycle.at
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