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Building-integrated Photovoltaics Market

to reach US$ 204.6 Bn by 2035,

expanding at 22.8% CAGR, fueled by

sustainable construction and renewable

energy demand.

WILMINGTON, DE, UNITED STATES,

September 2, 2025 /EINPresswire.com/

-- The global building-integrated

photovoltaics (BIPV) market is expected

to expand rapidly from US$ 21.4 Bn in

2024 to US$ 204.6 Bn by 2035, growing

at a compound annual growth rate

(CAGR) of 22.8% between 2025 and

2035. Unlike conventional solar panels,

BIPV solutions integrate photovoltaic materials directly into the building envelope—including

roofs, façades, skylights, and windows—allowing buildings to simultaneously serve as

architectural structures and renewable energy generators.

This dual-functionality provides not only environmental benefits, by reducing reliance on

conventional grid power and fossil fuels, but also economic and aesthetic advantages, such as

lowering operational costs, increasing property value, and offering architects greater design

flexibility. The shift toward sustainable construction, carbon-neutral infrastructure, and energy-

efficient real estate projects has placed BIPV at the center of global renewable energy

strategies.

For detailed insights and a Sample report, Request access today!

https://www.transparencymarketresearch.com/sample/sample.php?flag=S&rep_id=454

Analysts’ Viewpoint on Market Scenario

Market analysts project that BIPV will transition from niche adoption to mainstream integration
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over the coming decade. The drivers of this growth are multifaceted:

Stricter energy efficiency regulations and green building codes across Europe, North America,

and Asia Pacific.

Net-zero emission targets by 2050, compelling governments and industries to prioritize

decentralized renewable generation.

Aesthetic and functional integration, making BIPV more appealing for urban infrastructure and

premium real estate.

Technological advancements, such as lightweight thin-film modules, semi-transparent glass

coatings, and perovskite solar cells, which enhance energy efficiency and design flexibility.

Unlike traditional rooftop solar panels that are often added post-construction, BIPV modules are

embedded into construction materials from the design stage. This integration is attracting

collaborations between PV manufacturers, architects, contractors, and developers, ensuring

energy efficiency is built into infrastructure at the planning phase rather than retrofitted later.

As costs of production decline, efficiency levels rise, and government incentives grow, BIPV is

expected to become one of the fastest-growing solar energy segments worldwide.

Key Market Drivers

Rising Global Push Toward Sustainable Construction and Net-Zero Targets

Buildings are responsible for nearly 40% of global energy consumption and one-third of

greenhouse gas emissions. Decarbonizing the construction and real estate sector is therefore

central to global climate policies. With governments mandating net-zero energy buildings by

2050, integrating renewable energy systems like BIPV has become essential.

Unlike standalone solar panels, BIPV enables buildings to become self-sufficient energy

producers, reducing both carbon emissions and energy expenses. This transition not only fulfills

sustainability mandates but also creates commercial advantages such as higher property

valuations, shorter leasing cycles, and stronger investor interest—particularly with rising

emphasis on ESG (Environmental, Social, and Governance) criteria in investment decisions.

Municipalities worldwide, especially in Europe and Asia-Pacific, are enforcing renewable energy

mandates for new construction projects, fueling demand for BIPV materials across both

residential and commercial developments.

Technological Advancements Enhancing Efficiency and Architectural Integration

One of the biggest barriers to traditional solar adoption in urban contexts has been aesthetic

limitations and structural constraints. Conventional panels are bulky, rigid, and difficult to

integrate into building design. BIPV overcomes these challenges through innovations such as:



Thin-film solar cells that can be applied as coatings or laminates on building glass.

Semi-transparent PV modules that allow natural light while producing energy, ideal for windows

and skylights.

Lightweight laminates that can be embedded into façades and curved surfaces.

Next-generation perovskite and organic solar cells with tunable transparency and high

flexibility.

In addition, durable coatings and weather-resistant materials are extending the lifespan of BIPV

installations, while smart energy management systems are being integrated to enable real-time

monitoring, predictive maintenance, and optimized energy use.

This synergy between aesthetics, efficiency, and digital intelligence makes BIPV particularly

attractive for high-value urban developments, premium real estate, and smart city

infrastructure.

Market Segmentation Insights

By Technology: Silicon Photovoltaic Cells Lead

Silicon photovoltaic cells dominate the BIPV market, especially monocrystalline silicon modules,

which achieve 20–23% conversion efficiency and offer proven durability across environmental

conditions. The mature supply chain and declining costs of silicon PV support mass adoption,

while customization into semi-transparent glass, flexible laminates, and lightweight panels

ensures adaptability for roofs, façades, and windows.

Meanwhile, thin-film PV cells (CIGS, CdTe, and perovskite-based) are rapidly gaining traction due

to their flexibility and lightweight characteristics, making them suitable for applications where

design flexibility is paramount. Perovskite solar cells, in particular, are expected to revolutionize

BIPV by providing low-cost, high-efficiency, and semi-transparent solutions for integration into

windows and façades.

By Application: Roofs and Façades Dominate

Roofs remain the largest application segment, as they provide the most surface area for

integration.

Façades and windows are growing fastest due to rising adoption of semi-transparent glass

modules and the aesthetic appeal of solar façades in modern urban construction.

Skylights and other applications such as sunshades and curtain walls are emerging as additional

avenues where BIPV can replace conventional building materials.

By End-user: Commercial and Industrial Lead Adoption



Commercial buildings (offices, shopping complexes, airports, hospitals) account for the largest

share, as developers seek long-term energy savings and green building certifications (LEED,

BREEAM).

Industrial facilities are adopting BIPV for both cost savings and sustainability compliance.

Residential adoption is growing in developed and urbanized regions, driven by eco-conscious

homeowners and incentives for energy-efficient housing.

Regional Market Insights

Europe: Market Leader with 38.3% Share (2025)

Europe leads the global BIPV market, supported by:

Strict energy efficiency mandates and net-zero building targets.

Financial incentives such as feed-in tariffs, subsidies, and tax credits.

Integration of BIPV into urban redevelopment projects and sustainable housing schemes.

Strong collaboration between PV manufacturers, architects, and construction firms.

Countries like Germany, France, the Netherlands, and the U.K. are spearheading adoption,

making Europe the benchmark for global BIPV innovation.

Asia Pacific: Fastest-Growing Region

China, Japan, and South Korea are leading BIPV adoption through smart city projects and

renewable energy targets.

Rapid urbanization and infrastructure development in India and ASEAN countries present

significant growth potential.

Favorable government policies and subsidies are boosting adoption across residential and

commercial sectors.

North America: Growing but Slower Adoption

The U.S. market is driven by demand for intelligent buildings, decentralized power solutions, and

sustainable construction.

However, dependence on traditional silicon solar technologies and slower regulatory adoption

have constrained rapid growth.

Future expansion will be supported by investments in R&D and partnerships between solar firms

and real estate developers.

Competitive Landscape

The BIPV market is moderately consolidated with global leaders and innovative startups shaping

the competitive dynamics.

Key Players:



Onyx Solar – Leading provider of photovoltaic glass and BIPV windows.

AGC Inc. – Developer of advanced solar-integrated glass solutions.

Tesla – Known for its Solar Roof tiles.

Sharp Corporation and First Solar – Offering silicon and thin-film BIPV solutions.

Heliatek GmbH – Pioneer in organic solar films for flexible applications.

SolarWindow Technologies Inc. – Specializing in transparent PV coatings for windows.

Notable Market Developments:

May 2023: First Solar acquired Evolar, a European perovskite solar developer, for US$ 38 Mn to

integrate next-generation BIPV technologies.

July 2025: First Solar partnered with UbiQD to integrate quantum dot nanotechnology into

bifacial modules, enhancing light absorption for window and façade applications.

2024–2025: Heliatek and Onyx Solar deployed large-scale solar façades and transparent PV glass

installations in commercial projects across Europe.

Future Outlook

The BIPV market outlook for 2035 highlights exponential growth potential, driven by:

Global sustainability mandates demanding net-zero construction.

Technological breakthroughs in thin-film, perovskite, and transparent solar materials.

Declining costs of production and integration through off-shoring and localized supply chains.

Smart energy systems integration, making BIPV a central part of intelligent building

management.

Expanding applications across residential, commercial, and industrial sectors.

As efficiency improves and costs decline, BIPV will shift from being a premium sustainable

feature to a mainstream construction requirement, redefining the global real estate,

construction, and energy landscapes.

Building-integrated Photovoltaics Market Snapshot

Market Value 2024: US$ 21.4 Bn

Forecast Value 2035: US$ 204.6 Bn

CAGR (2025–2035): 22.8%

Leading Region: Europe (38.3% market share in 2025)

Key Applications: Roofs, façades, and windows

Key Companies: Onyx Solar, AGC Inc., Tesla, Sharp, First Solar, Heliatek, SolarWindow

Technologies

The building-integrated photovoltaics market is on track to transform global construction

practices, aligning with sustainability goals and net-zero energy targets. With Europe leading in



adoption, Asia Pacific emerging as a high-growth region, and North America steadily advancing,

the next decade will mark a defining shift where buildings evolve from passive structures to

active renewable energy generators.

By 2035, BIPV will not just represent an energy solution but a cornerstone of sustainable urban

infrastructure, reshaping how societies build, live, and power their environments.
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