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Buildings In The EU Nearly-Zero Energy Buildings 
by 2030 (ZEB by 2050)
Energy Performance of Buildings Directive
– European Parliament & Council [1] 

Energy perf. of building
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BIPV

Colouring techniques

• Efficiency vs Aesthetic
• Cost
• Reliability

BIPV

[2] 

MotivationsBuilding-Integrated PV

[3] 
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Why color for PV?
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PV Magazine, Nov 2024
▪ “Transformative solutions” for PV modules

▪ In a slogan: “PV is there, but is not to be seen”

▪ Adding color is simple way – not the only way – to 
modify visual impact of modules

▪ Can increase social acceptance in urban contexts 
and willingness of architects to “play” with BIPV

▪ Today there’s plenty of solutions that were not 
available only few years ago
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Coloured glassColouring techniques for PV

Digital Ceramic Printing (DCP) Screen printing

Mass-coloured glass

MegaSlate Flair , 3S Swiss Solar Solutions AG
Test installation DCP coloured modules in Bern (CH) 

Kameleon Solar, SUM prototype 

Ceramic Colors Wolbring,
Colorquant portfolio test samples

(A) Façade

Close-up

Full façade
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Coloured Interlayers
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Colour encapsulants

Colouring techniques for PV

3S Swiss Solar Solutions AG
Terracotta foil BIPV modules, Zurich (CH) 

Freesuns
Heritage solar tiles (CH) 
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Solaxess
White BIPV façade (CH) 



Coloured Interlayers
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Coloured semi-transparent PV active layers

Colouring techniques for PV

Vanceva coloured foils (!! Not PV by itself, but good for association with a-Si to 
obtain colorful semi-transparent PV glazings), e.g. for Onyx  a-Si modules)
Computer Science Building, Belfast University [10]

Onyx solar 
Project for DEWA R&D with see-through coloured a-Si [11]



Coating
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Interferential coatings

Colouring techniques for PV

Kromatix, Swissinso Pilot installation of MorphoColor color layers on the BIPV 
demonstration stele in front of the main building of the

Fraunhofer ISE in Freiburg (DE)

Solaxess
1st generation of white foil, BIPV façade (CH) 

Blue-green Kromatix glass 
Copenhagen International 
School (DK)

EPFL Campus (CH)[12] 
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PV Devices
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Coloured cells

Colouring techniques for PV

LOFsolar coloured Si cells [17]



Post-manufacturing colouring 9

Retrofit / Art & Design projects

Colouring techniques for PV
Compáz (CH) 
Examples of realizations using coloured PV modules [21]
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Colouring techniques for PV [22] 
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Colouring techniques for PV

Performance losses (vs standard module):
➔ Highly dependant on technology and colour

➔ Compromise: aesthetic performance cost

[22] 



Cost 12

Colouring techniques for PV

Performance losses (vs standard module):
➔ Highly dependant on technology and colour

➔ Compromise: aesthetic performance cost

Standard PV modules, conventional architecture, 
mass-manufactured in China:

30—40 €/m2 wholesale market (20% eff. 
Modules, 0.15 eur/Wp (end 2023 prices)
→ 2-3x higher small-scale residential systems

BIPV (Building-Integrated PV):

• 100—400 €/m2 (type, size, materials, 
manufacturing volume)

• Up to 800 €/m2 for super-bespoken products

Reason & Prediction:

• Project-dependant / customization
• Niche market → Small manufacturing volume

(10—100 + MWp/y  for BIPV vs 10 + GWp/y for 
mainstream products)

BAPV (Building-Applied PV) rooftop prices in 
EU, using mainstream Chinese products:

200—600 €/m2

[22] 
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Colouring techniques for PV

Performance losses (vs standard module):
➔ Highly dependant on technology and colour

➔ Compromise: aesthetic performance cost

Standard PV modules, conventional 
architecture, mass-manufactured in China:

30—40 €/m2 wholesale market (20% eff. 
Modules, 0.15 eur/Wp (end 2023 prices)
→ 2-3x higher small-scale residential
systems

Installed BIPV (Building-Integrated PV):

• 100—400 €/m2 (type, size, materials, 
manufacturing volume)

• Up to 800 €/m2 for super-bespoken
products

Reason & Prediction:

• Project-dependant / customization
• Niche market → Small manufacturing 

volume (10—100 + MWp/y  for BIPV vs
10 + GWp/y for mainstream products)

Installed BAPV (Building-Applied 
PV) rooftop prices in EU, using 
mainstream Chinese products:

200—600 €/m2

BIPV replace structural elements of 
Building → Deduct materials costs 

➔ Some techno. = in price range of 
typical cladding materials

Bricks (60-100 €/m²) or Wood (50-180 €/m²)

+ additional benefits of energy 
generation

[22] 

[23] 



Conclusion 14

Colouring techniques for PV

Degradation

A. Borja Block, et al., “Colouring solutions for building integrated 

photovoltaic modules: A review”, 2024. doi: 10.1016/j.enbuild.2024.114253.

▪ Multiple solutions, products and companies active

▪ Performance (i.e. losses) dependent on Technology and Colour

▪ Aesthetic performance cost

▪ Stability of coloring solutions over time is critical in development

▪ Cladding materials and BIPV in similar range price



Thank you!

Longer version of the presentation 
available upon request
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