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According to Stratistics MRC, the Global Perovskite Solar Cell Market is accounted for
$1.0 billion in 2026 and is expected to reach $46.3 billion by 2034 growing at a CAGR of
61.5% during the forecast period. The Perovskite Solar Cell Market is gaining
prominence within the renewable energy sector because of its ability to offer efficient
energy conversion, lightweight construction, flexible applications, and potentially
economical production. These solar cells are suitable for independent photovoltaic
systems and can also be combined with silicon technologies to develop advanced
tandem cells with improved efficiency. Increasing research activities, technology
investments, demonstration projects, and efforts toward commercial-scale production
are strengthening market development. Applications are broadening across large-scale
solar installations, residential rooftops, building-integrated systems, electronic devices,
and indoor energy harvesting. Advancements in stability, manufacturing scalability,
operational durability, and sustainable materials are expected to encourage wider
adoption.

Market Dynamics:

Driver:
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Increasing Investment in Research and Commercialization

Greater funding for perovskite research and commercialization is accelerating
development across the industry. Public agencies, academic institutions, research
organizations, startups, and established photovoltaic manufacturers are investing in
technologies designed to improve efficiency, stability, durability, and manufacturing
scalability. Financial support is increasingly extending beyond laboratory research into
pilot facilities, field demonstrations, and early commercial production. Collaboration
between specialist developers and established solar companies is also helping transfer
laboratory innovations into practical manufacturing environments. Continued investment
is enabling progress in perovskite formulations, cell architectures, deposition
techniques, protective encapsulation, and reliability testing. These developments are
helping address technological challenges and creating stronger foundations for future
large-scale perovskite photovoltaic deployment.

Restraint:

Environmental and Toxicity Concerns Associated with Lead

Lead-containing perovskite formulations present an important environmental constraint
for the industry. Although lead-based materials can provide strong photovoltaic
performance, the toxicity of lead requires careful management throughout
manufacturing, transportation, product use, recycling, and disposal. Concerns about
possible lead release from damaged modules or inadequate end-of-life treatment may
increase compliance obligations and influence market acceptance. Researchers are
developing alternative compositions that replace lead with less hazardous elements,
including tin-based materials. However, these alternatives often require further
improvements in efficiency, operational stability, and manufacturing consistency.
Consequently, environmental considerations, regulatory requirements, and the need for
effective containment or recycling systems can increase commercialization costs and
create barriers to broader market penetration.

Opportunity:
Expansion of Perovskite—Silicon Tandem Solar Cells

Perovskite—silicon tandem technology offers a major growth avenue for the perovskite
photovoltaic industry. By combining perovskite and silicon layers with complementary
sunlight absorption characteristics, tandem cells can achieve higher conversion
efficiencies than traditional single-junction silicon devices. Greater energy generation
from a similar physical area is particularly valuable in locations where land and
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installation space are limited. The technology also provides manufacturers with an
opportunity to build upon existing silicon production capabilities while adding perovskite
layers to enhance performance. Progress in durability, module design, scalable
deposition, and manufacturing integration is improving commercialization prospects.
Increasing demand for high-output solar systems could therefore accelerate deployment
of tandem perovskite solutions in utility-scale and distributed photovoltaic projects.

Threat:

Regulatory and Environmental Pressure Related to Lead

Environmental regulation concerning lead-based perovskite technologies could create
additional obstacles for the industry's expansion. Lead remains common in high-
performance perovskite compositions, raising questions about safe handling,
containment, module damage, recycling, and disposal. As commercial deployment
grows, governments and regulatory agencies may introduce stricter requirements
governing hazardous materials, potentially increasing manufacturing, certification, and
end-of-life management expenses. Perceived environmental risks could also influence
customer acceptance and project-development decisions. Researchers are developing
lead-free formulations, but these alternatives still face challenges involving efficiency,
durability, and production scalability. Consequently, tighter environmental rules,
increased compliance costs, or unfavorable public perceptions could slow deployment
and make large-scale commercialization more difficult for lead-containing perovskite
solar technologies.

Covid-19 Impact:

The COVID-19 crisis temporarily restrained the development of the Perovskite Solar
Cell Market through interruptions to research, manufacturing, supply networks, and
solar project activities. Restrictions on movement and workplace operations affected
laboratory experiments, pilot manufacturing, equipment transportation, and cooperation
among technology companies and research organizations. The wider photovoltaic
industry also faced construction slowdowns, reduced investment activity, and logistical
challenges during the pandemic, particularly in distributed solar markets. These
conditions created additional delays for emerging perovskite technologies seeking to
progress toward commercial-scale production. As restrictions were lifted, renewable-
energy activity recovered, emphasizing the need for diversified supply chains, resilient
manufacturing infrastructure, and efficient commercialization strategies.

The Rigid Perovskite Solar Cells segment is expected to be
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the largest during the forecast period

The Rigid Perovskite Solar Cells segment is expected to account for the largest market
share during the forecast period, Rigid perovskite cells are increasingly preferred due to
their structural strength, operational durability, and suitability for integration with existing
photovoltaic production and installation systems. Their conventional glass-supported
configuration offers enhanced resistance to moisture, oxygen, mechanical stress, and
outdoor environmental conditions. These characteristics make rigid formats well suited
to utility-scale generation, commercial rooftops, residential solar installations, and
perovskite—silicon tandem applications. Compatibility with established module designs
can further support market acceptance and commercialization. Ongoing advances in
encapsulation, material stability, conversion efficiency, and scalable manufacturing are
expected to reinforce the

The Indoor Photovoltaics segment is expected to have the
highest CAGR during the forecast period

Over the forecast period, the Indoor Photovoltaics segment is predicted to witness the
highest growth rate, Perovskite-based photovoltaic technology has strong potential for
indoor energy harvesting because its tunable bandgap enables effective conversion of
artificial and low-light illumination. Rising use of connected sensors, 10T equipment,
smart buildings, wearable devices, and other energy-efficient electronics is increasing
the need for autonomous power solutions. Perovskite cells can provide lightweight,
compact, and adaptable energy sources that can be incorporated into various indoor
electronic systems. Ongoing progress in efficiency, durability, flexible device structures,
scalable manufacturing, and low-light performance is expected to strengthen
commercialization and create additional opportunities for perovskite solar cells in indoor
photovoltaic applications.

Region with largest share:

During the forecast period, the Asia-Pacific region is expected to hold the largest market
share, supported by a well-established solar manufacturing ecosystem, increasing
renewable energy investments, and significant progress in perovskite photovoltaic
research and commercialization. Countries including China, Japan, South Korea, and
India are advancing the technology through pilot production, tandem photovoltaic
development, domestic manufacturing initiatives, and research programs. The region’s
mature photovoltaic supply chains, skilled industrial base, and growing production
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capabilities provide favorable conditions for scaling perovskite solar cells. In addition,
supportive energy policies, rising electricity requirements, and continued improvements
in cell performance are expected to reinforce Asia-Pacific’s leadership in the market.

Region with highest CAGR:

Over the forecast period, the North America region is anticipated to exhibit the highest
CAGR, supported by funding for photovoltaic technologies, clean-energy projects, and
domestic solar manufacturing capabilities. Research organizations and technology
companies across the United States and Canada are advancing perovskite materials,
tandem cell designs, durability, and production scalability. Supportive government
policies and emphasis on energy security are encouraging commercialization of
emerging solar technologies. Increasing partnerships among developers,
manufacturers, universities, and renewable-energy companies are creating a regional
ecosystem. Continued technological progress and expanding deployment opportunities
are expected to drive adoption of perovskite photovoltaic solutions.

Key players in the market

Some of the key players in Perovskite Solar Cell Market include Oxford PV, Saule
Technologies, Microquanta Semiconductor Co., Ltd., GCL Optoelectronics, UtmoLight
Technology Co., Ltd., Swift Solar, Tandem PV, CubicPV, Caelux Corporation, Renshine
Solar, Greatcell Energy, EneCoat Technologies Co., Ltd., SolaEon Technology,
Heliatek GmbH, Panasonic Holdings Corporation, Hanwha Qcells, LONGI Green
Energy Technology Co., Ltd. and First Solar, Inc.

Key Developments:

In March 2026, GCL Optoelectronics jointly advanced perovskite solar-wing and in-orbit
application solutions with Shanghai Shangxing as part of its space-photovoltaics
strategy. The collaboration aims to explore the use of perovskite technology in space-
based energy applications and expand the company’s perovskite commercialization
beyond terrestrial photovoltaic installations.

In February 2026, Oxford PV and First Solar entered into a non-exclusive patent
licensing agreement giving First Solar access to Oxford PV’s issued patents and
pending patent applications for perovskite photovoltaic technology.

In January 2026, UtmoLight partnered with UNSW to establish an International Joint
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Perovskite Laboratory. The collaboration is intended to advance research in next-
generation perovskite technologies, establish talent-development and knowledge-
sharing mechanisms, and accelerate the industrialization of perovskite photovoltaic
technologies.

Cell Types Covered:

Single-Junction Perovskite Solar Cells

Tandem Perovskite Solar Cells

Cell Architectures Covered:
Planar Architecture

Mesoporous Architecture

Product Types Covered:

Rigid Perovskite Solar Cells

Flexible Perovskite Solar Cells

Material Compositions Covered:

Organic—Inorganic Hybrid Perovskites

All-Inorganic Perovskites

Perovskite Chemistries Covered:

Lead-Based Perovskites
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Lead-Free Perovskites

Manufacturing Methods Covered:

Solution Processing
Vapor Deposition

Printing Technologies

Manufacturing Platforms Covered:

Batch Processing
Roll-to-Roll Processing

Continuous Manufacturing

Substrates Covered:
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Applications Covered:
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Consumer Electronics

loT and Wearable Devices
Automotive and Mobility
Aerospace and Defense

Indoor Photovoltaics
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France

Italy

Spain

Netherlands

Belgium

Sweden

Switzerland

Poland

Rest of Europe
Asia Pacific

China

Japan

India

South Korea

Australia

Indonesia

Thailand

Malaysia

Singapore

Vietnam
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Rest of Asia Pacific
South America
Brazil
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Chile
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Rest of South America
Rest of the World (RoW)
Middle East
Saudi Arabia
United Arab Emirates
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Israel
Rest of Middle East

Africa
South Africa
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Morocco

Rest of Africa
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What our report offers:
Market share assessments for the regional and country-level segments
Strategic recommendations for the new entrants

Covers Market data for the years 2023, 2024, 2025, 2026, 2027, 2028, 2030,
2032 and 2034

Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges,
Investment Opportunities, and recommendations)

Strategic recommendations in key business segments based on the market
estimations

Competitive landscaping mapping the key common trends
Company profiling with detailed strategies, financials, and recent developments

Supply chain trends mapping the latest technological advancements

Free Customization Offerings:

All the customers of this report will be entitled to receive one
of the following free customization options:

Company Profiling
Comprehensive profiling of additional market players (up to 3)

SWOT Analysis of key players (up to 3)

Regional Segmentation
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Market estimations, Forecasts and CAGR of any prominent country as
per the client's interest (Note: Depends on feasibility check)

Competitive Benchmarking
Benchmarking of key players based on product portfolio, geographical
presence, and strategic alliances
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