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Becquerel Institute at a Glance
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Est. 2014 in Belgium

Est. 2022 in France

Est. 2023 in Spain

Est. 2025 in Italy

Focused on solar PV and its related ecosystems (storage, electro

mobility, buildings)
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The Seamless-PV project

9\.‘.,’,: Seamless ~V Result summary #2
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' July 2025

Seamless-PV drives the il of new (IPV) solutions In different market sectors. The objective is to

s ot i e Lk o1 1 * Horizon Europe project (2023—2026) to enable seamless

Facing at real industrial environments and different market demands and opportunities, Seamless-PV sets up six pilot line levels and 11

different IPV demo cases across Europe, divided between integration in noise barriers, buildings, electric vehicles, and agriculture. i n t E g r a t e d PV ( I PV )

Market potential of Building-Integrated PV
Becquerel Institute, a key partner of the Seamless-PV project, has conducted an assessment of BIPV
ket potential in E: inside th rt “IPV ket potential and tive long-t: i t H H
eometss i b saport, W QRN L ot suraceare i he cuiing » Develop advanced, flexible, automated PV manufacturing based

stock that can be integrated with photovoltaics. It's crucial to note that BIPV installations are limited

to periods o ew constructi.on orrbuildinq renovation. O n h ig h _efﬁ C i e n Cy C_ S i

» Pilot and demo in real use cases (buildings, vehicles,
infrastructure, agriculture)

» Deliver market-ready IPV products meeting efficiency,

The methodology is divided into two main sections:

s ot competitiveness and standards

This initial phase evaluates all surfaces on buildings that could be exploited by photovoltaics, without
initially distinguishing between BIPV and Building Applied Photovoltaics (BAPV) systems.

« Gross Technical Potential: Includes roof and facade surfaces for every building type in the EU,
(puls Switzerland, and the UK), based on building stock data and including potential generated
from new construction and renovations up to 2050. Two renovation rate scenarios were
developed: "No renovation wave" (business-as-usual scenario) and "Renovation wave" (with a
significant increase in renovations).

. _ , L Fys N4 Funded by
Realistic Technical Potential: Reduces the gross potential by considering architectural limitations LS S e a m I e s s PV .
and obstacles. For roofs, a 40% reduction is applied (for chimneys, passages, etc.). For facades, thE Eurﬂ pea n un'an

S
the reduction is approximately 35%, also excluding window areas. //‘ N

Economic Technical Potential: Excludes areas with insufficient photovoltaic yield due to
unfavorable orientation, inclination, or shading. For roofs, a solar suitability ratio of 56.5% was
considered, while for facades, it ranges from 14% to 33%, with an average of 27%.

. It
This work has received funding from the European Union’s Horizon Europe research and innovation E BECQUEREL NSTITU E“S Kanton Bern A ADVANCED

programme under grant agreement N° 101096126 Stratagy Consultingin:Solar. R cantan de Barnd BUILDING SKINS



BIPV applications

Roof applications: Facade applications:

Simplified BIPV Curtain wall facade Rainscreen facade

@Onyx Solar @Solarnova

@GSE Intégration

Balustrades, balconies and other
accessories

Discontinuous BIPV roofing Skylights
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BIPV applications

Roof applications:

Simplified BIPV

@GSE Intégration

Discontinuous BIPV roofing Skylights
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Facade applications:

Curtain wall facade

Rainscreen facade

@0nyx Solar
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The Seamless-PV project

1 | Methodology — study design and scope
2 | Technical potential — quantifying Europe’s building surfaces
3 | Specific market potential — BIPV potential scenarios

4 | Conclusions
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Gross Technical
Potential

All rooftop and facade
surfaces for EU +
Switzerland + UK

Becquerel Institute at a Glance

Technical potential

Realistic
Technical
Potential

Exclude surfaces
impacted by obstacles,
architectural
constraints

Km

Economical
Technical
Potential

Exclude surfaces with
unfavorable:

. orientation

. inclination
Exclude surfaces
which do not receive
significant solar
radiation

Specific market potential

Total potential « % of TAM
generated from * Addresses market and

renovations and new
constructions

regulatory suitability

Km? or GW
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Converting buildings to viable surface area

~ Baseline and scope: EU + UK + CH; from 2020 building stock, estimate roof &
Gross technical facade surface
potential ~ Projection to 2050: New buildings + renovation rates, according to two scenarios
(renovation wave, no renovation wave)

~ Architectural suitability:
Realistic technical ~ Roofs: 40% for obstacles/access walkways.
potential ~ Fagades: 35% + ~30% (excluding windows)
Note: Same roof and fagade ratios were applied across different building typologies

~ Solar suitability: Keep surfaces with favourable orientation/inclination/shading
Economic technical ~ Roofs: ~ 56%
potential  Fagades: SVF-based ratios (~27%)
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Our two scenarios

* Renovation wave: Considering a major increase in renovation activity
Average renovation rates in Europe 2020-2050:
* Residential renovation rate: 2,51-2,67%

* Non-residential renovation rate: 2,51—2,66%

* No renovation wave: Business-as-usual case
Average renovation rates in Europe 2020-2050:
 Residential renovation rate: 1,10-1,19%

* Non-residential renovation rate: 1,64-1,72%

Note: The new construction and demolition rates used were the same in both scenarios

BECQUEREL INSTITUTE [ KemonBem A ADVANCED

\\
\E‘ Strategy Consulting in Solar PV Canton de Berne BUILDING SKINS



Technical potential for PV on buildings by 2050

Technical potential for BIPV in Europe by 2050

[Area], [km*] CEIRenovation wave scenario
Shares of gross technical potential in 2024

132 020

® Roof - Residential

~ Facade - Residential :‘55G

23%

Facade - Non-residential

u Roof - Non-residential

+67 935

-25 107

Gross tech. pot. New constructionsGross tech. pot. by  Architectural Realistic tech. pot. Low irradiation  Economic tech.
2024 and renovations 2050 limitations pot.
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Technical potential for PV on buildings by 2050

Technical potential for BIPV in Europe by 2050

132 020

Rencvation wave scensrio « The gross technical potential for PV on buildings
| is over 64 000 km? in 2024

64 085

+67 935

« Facades comprise over 2/3 of the gross
technical potential

41523

=90 497

Gross tech. pot. New constructionsGross tech. pot. by  Architectural  Realistic tech. pot. Low irradiation  Economic tech. i ® Renovation and new conStrUCtion aCtiVity up to
2024 and renovations 2050 limitations pot 1
2050 increase this potential significantly

Shares of gross technical potential in 2024  Architectural suitability and solar suitability
' ratios reduce the potential for PV on buildings,
leaving ~12% of the initial potential

B Roof - Residential
Facade - Residential
Facade - Non-residential

m Roof - Non-residential
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From PV on buildings to building integrated

Definition: Maximum potential for a product in a defined market

BIPV-specific potential, limited to new constructions and renovations

Definition: Slice of the market that BIPV can actually serve, considering factors like geography, customer

segments and regulations

Regulatory suitability factor: Share of the TAM that is realistically “solarised” by codes, mandates and permitting in each
country

Market suitability factor: Likelihood that a solarised surface uses BIPV instead of BAPV

The output of the SAM feeds into the S-curve model to consider adoption dynamics

Results are annual & cumulative values per scenario
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Capacity conversion

Area values were converted to capacity based
on projected module efficiency, considering:

+ Surface type
+ Cell technology

« Semi transparency

Thin-film Solar Panel

[Power density], [\VWVp/m~]

Facade Roof

2025 141,3 202,6
2030 145,7 208,8
2040 151,6 216,6
2050 1571 223,6
@Ertex Solar
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BIPV specific market potential - TAM

BIPV Total Addressable Market (TAM) by 2050

[Area], [km?]

LIRenovation wave scenario

16 416 -4 408

Economic technical Only NC + R TAM
potential

Shares of TAM by 2050 in different scenarios

[Area], [km?]

® Roof - Residential
u Roof - Non-residential 12 007
~ Facade - Residential

= Facade - Non-residential

9 266

25%
22%
2104 18%
No renovation wave Renovation wave
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The diffusion of innovations model (S-curve)

100
* An S-curve model explains how innovations spread overtime.
» Adoption starts slow, accelerates after take-off as awareness 75
builds, and plateaus as it approaches the market ceiling ;E,
-
i
50
* |t captures social spread: uptake grows as people see others %'
adopt and results become visible o+
25
» Fits finite markets where adoption eventually saturates the
pool of potential adopters |
— 1]
Innovators Early Early Late Laggards
25% Adopters Majorty Majority 16 %
135% 34% 34 %
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The diffusion of innovations model (S-curve)

The S-curve model
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Back-casting
approach o

V4
Short-term BIPV
market
e projections

Estimated BIPV _ we=="
historical market

* Inputs:

+ Ceiling: SAM output

Maximal realistic

cumulative ? « Adoption rate: Calculated based on
potential for BIPV |

BIPV historical capacity + Becquerel

by 2050 .
Institute’s short-term forecast

* Scenario impact:

* Renovation wave: larger SAM ceiling
and faster adoption rate

* No renovation wave: Smaller SAM
ceiling with moderate adoption rate

* Output: Annual & cumulative BIPV potential
area by 2050
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BIPV specific market potential - SAM

BIPV Serviceable Addressable Market (SAM) by 2050
[Area], [km?]

Shares of SAM cumulative potential by 2050

[Area], [km?]

m Roof - Residential

m Roof - Non-residential 681

= Fagade - Residential

~ Fagade - Non-residential
464

LIRenovation wave scenario

12 007 -11 326

A 6%
14% 12%

No renovation wave Renovation wave

[Cumulative capacity], [G\V]

681

TAM SAM

0/
9

9%

No renovation wave Renovation wave
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BIPV specific market potential - SAM

Cumulative Serviceable Addressable Market by 2050 Cumulative Serviceable Addressable Market by 2050
No renovation wave scenario Renovation wave scenario

[Capacity], [GW] [Capacity], [GW]

140
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® Roof - Non-residential
100 ~ Facade - Residential
~ Fagade - Non-residential
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BIPV specific market potential - SAM

Cumulative Serviceable Addressable Market by 2050 Annual Serviceable Addressable Market by 2050

[Capacity], [GW] [Capacity], [GW/]
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Key takeaways

The technical potential for PV on buildings is massive, particularly for facades

Even with all the reductions and constraints, the BIPV potential is significant, with a Serviceable Addressable Market
of over 100 GW

Roofs dominate SAM potential by 2050 — Facades will remain as a focused, design-orientated niche

An increase in renovation activity is key in unlocking a large part of the BIPV potential

BIPV installations will not plateau by 2050 — the market size will keep increasing year-over-year beyond 2050
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