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Status Quo - PV Production
Overview of PV Production along the Value Chain

Production capacities 
according to
Value-added stage
within Europe [GWp/a]*:

Module 8.28 

Solar cell 0.76
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Poly-Si 22.1 **

mg-Si 30.2 ***
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* without Turkey and Russia
** 2,800 kg/MWp poly-Si are currently required for ingot production
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Introduction – Human rights in PV
Evidences of Global Scale Ramifications

Murphy and Elimä (2021)
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PV Supply Chain

China

Asia & Pacific region

Americas

Europe
Materials leaving the PV supply chain 
(loss + input for other industries)
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Difference

0,30 kg CO2-eq/Wp

 Assuming cost
of 100 €/tCO2-eq:

3,0 €ct/Wp price
increase for import
of all PV system
components from
China

Global Warming Potential (GWP) for PV
Analysis for PV System – EU vs China

GWP (kg CO2-Eq/Wp) values for PERC modules are estimations calculated linearly based on the GWP of the electricity mix and Friedrich et al. (2020) (update) 
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A Look Back: The Development of PV Cell Technology
Laboratory Records and Industrial Production

Al-BSF~20 %

F. Stenzel et al, 36th EUPVSEC (2019), P. Altermatt, PV Cell Tech (2020)
Y. Chen et al, IEEE Journal of PV 8 (2018), A. Richter et al, Nature Energy 6 (2021) 
M. Hermle, ETIP PV Conference, Brussels (2017) 
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Higher and Highest Efficiencies
Multi-Junction Solar Cells

~25.5%
Pass.
Cont. 

F. Stenzel et al, 36th EUPVSEC (2019), P. Altermatt, PV Cell Tech (2020)
Y. Chen et al, IEEE Journal of PV 8 (2018), A. Richter et al, Nature Energy 6 (2021) 
M. Hermle, ETIP PV Conference, Brussels (2017) 
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Summary 
Situation EU PV value chain

 very fragile/vulnerable European PV value chain
 strongly improved geopolitical, environmental and 

social sustainability by EU PV production
 EU and national governments should ensure a secure

fundament for a comprehensively sustainable:
 investment support, e.g. PV IPCEIs
 implementation programs with high sustainability

thresholds have to be put into practice
 labour – value chain
 carbon border tax
 circularity and recycling
 Exemptions for small and medium enterprises

until certification value chain is build
 technology roadmap to 35+% efficiency can further 

enable effective differentiation for two decades


