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BIPV

Opportunities exist…. but few are implemented

Building integrated PV (BIPV) on 
facades is a key way of:
• improving winter energy autonomy 

in urban environments,
• balancing solar peak production in 

mid-season and summer. 



HEPIA's background in R&D for urban solar 
modelling
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cities with NTNU

HELIOS

Swiss expert in IEA Tasks 
(63 & 15)

Advice for property 
owners



Gaps

• Solar cadasters generally only consider rooftop potential.

• Potential analysis generally focuses on irradiation, with no consideration of other criteria (heritage, 
architecture, constructability and aesthetics).

• The level of detail (LOD) of façades is low, no information on glazing ratios or suitable surfaces for 
installation. 

• Approaches for high detailed modelling (e.g. drones, terrestrial lidar) are not adapted to a large 
urban scale. 

Objectives

To develop a multi-criteria approach to map facade solar potential and adaptability at the scale 
of the Canton of Geneva:

• Focusing on BIPV installations combined with building renovation projects,

• Based on solar modelling, GIS, building morphology analysis and architectural typology. 

Gaps and objectives



BIPV Suitability Analysis – Process overview

Summary: «Funnel» processBIPV based on the Geneva 
building typology 

Builind typology factsheets: link
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References:
• Method: DOI
• Validation: DOI

Solar radiation

Not 
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buildings

3Exclusion Map

Exclusion:
⮾ Heritage
⮾ Small &low
⮾ Historic (<1945) 

& recent (>2000)
⮾ New development
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Eligible buildings12’000
Façades 45’000

Selection &
Exclusion

Buildings 82’000
Façades 407’000

On-field survey (5 pilot districts)

Tablet application

Metrics observed:
% Blind walls
% Solid parts
% Glazed parts
% Balconies
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Selection: 
30% > 600 kWh/m2

Façades 12’000
30% > 600 kWh/m2

Solar 
Irradiation3
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(Geneva target - 2030: 
350 MWp)

Geneva energy balance

Grade Energy Useful Area Power %
GWh m2 MWp

A 51 915'000 137 37%
B 37 658'000 99 26%
C 35 659'000 99 25%
D 11 215'000 32 8%
E 6 111'000 17 4%
TOTAL 140 2'558'000 384 100%
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General rules

Multicriteria analysis 
of BIPV suitability

Criteria:
• Heritage
• Heat index
• Height
• Typology
• Irradiation
• Useful area
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https://www.ge.ch/document/fiches-typologiques-batiments-propositions-solutions-renovation-energetiques
https://doi.org/10.1016/j.seja.2022.100030
https://authors.elsevier.com/sd/article/S0038-092X(26)00680-8


Conclusion and perspectives
Outcomes

• Decision-support framework for scaling up BIPV in dense urban 
contexts and identifying where façade solar deployment is both 
technically feasible and contextually appropriate

• Realistic assessments of exploitable surfaces avoiding 
overestimations based on purely irradiation-based analyses.

• Guidance for urban planning, renovation strategies, and investment
prioritization. 

Perspectives

• Complete the renovation factsheets by building type with technical 
detail on BIPV integration and (over)costs.

• Conduct feasibility analysis of BIPV integration in Avanchets, 
Geneva. 

Avanchet district, Vernier (GE) ©Google map
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