
Spray-on Solar Cell Market - Global Industry Size,

Share, Trends, Opportunity, and Forecast, Segmented,

By Technology (Organic Photovoltaics, Inorganic

Photovoltaics, Perovskite Solar Cells), By Application

(Building Integrated Photovoltaics, Portable

Electronics, Transportation), By End-User

(Residential, Commercial, Industrial), By Form Factor

(Flexible Panels, Rigid Panels, Transparent Panels),

By Region, By Competition, 2020-2030F

https://marketpublishers.com/r/SDD1D7E66B62EN.html

Date: July 2025

Pages: 180

Price: US$ 4,500.00 (Single User License)

ID: SDD1D7E66B62EN

Abstracts

Market Overview

The Spray-on Solar Cell Market was valued at USD 1.49 Billion in 2024 and is expected

to reach USD 3.93 Billion by 2030 with a CAGR of 17.38%. The Spray-on Solar Cell

Market refers to the segment of the renewable energy industry that focuses on the

development, manufacturing, and application of solar energy-generating coatings that

can be sprayed or printed onto a variety of surfaces. These solar cells represent an

innovative alternative to traditional photovoltaic panels by utilizing nanomaterials,

organic compounds, or perovskite-based solutions to enable flexible, lightweight, and

low-cost energy generation capabilities.

The spray-on technology allows solar cells to be applied directly onto unconventional

surfaces such as windows, building exteriors, vehicles, clothing, or even portable

electronics, significantly broadening the scope of solar energy deployment. Unlike

conventional rigid panels, spray-on solar cells offer enhanced design flexibility, easy

integration into existing structures, and the potential for large-scale roll-to-roll
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manufacturing, making them particularly appealing for urban environments,

wearable technology, and remote installations. The market encompasses a broad

ecosystem of material scientists, nanotechnology firms, energy equipment

manufacturers, and end-use industries such as automotive, aerospace, construction,

and consumer electronics, all seeking to harness the advantages of scalable, printable

solar solutions.

Key Market Drivers

Rising Demand for Lightweight and Flexible Solar Technologies

The increasing demand for lightweight and flexible solar technologies is a major driver

accelerating the growth of the spray-on solar cell market. Unlike traditional rigid

photovoltaic panels, spray-on solar cells offer the advantage of being ultra-light,

adaptable, and capable of being applied to a wide range of surfaces, including curved,

flexible, and even irregular ones. This opens up a vast array of new applications across

industries, particularly in sectors such as automotive, aerospace, consumer electronics,

and construction. For example, automakers are exploring ways to integrate solar cells

directly onto vehicle surfaces like roofs and body panels to support auxiliary power or

extend electric driving range.

Similarly, in the aerospace sector, weight is a critical concern, and spray-on solar

coatings provide a way to harness solar power without adding significant mass. In the

construction industry, these flexible cells are enabling new forms of building-integrated

photovoltaics (BIPV), where glass windows, walls, and facades can be transformed into

energy-generating assets. Additionally, the shift toward mobile and wearable electronics

has created a demand for power solutions that can conform to small, flexible form

factors—another area where spray-on cells are proving advantageous. The low-profile,

non-intrusive nature of these coatings allows them to be seamlessly integrated into

various consumer products, powering them sustainably without bulky panels.

These benefits also enhance design freedom and functionality in product development,

giving manufacturers and architects a new degree of creativity in integrating solar

technology. The use of lightweight substrates such as plastic, metal, or fabric further

supports applications where traditional silicon-based solar modules would be impractical

or impossible. As the global push for energy sustainability grows, demand for such

adaptable, lightweight technologies is expected to surge, positioning spray-on solar

cells as a preferred solution in the transition toward distributed, decentralized solar

energy systems.
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Their portability and ease of application also support rapid deployment in remote or

disaster-stricken regions, helping improve energy access in underserved areas. With

governments and industries prioritizing decarbonization and reducing dependency on

fossil fuels, these technologies are increasingly seen as strategic enablers of clean

energy expansion. As production costs continue to decline and efficiencies improve,

spray-on solar technologies are expected to play a pivotal role in shaping the future of

energy generation across multiple sectors, meeting both functional and environmental

performance demands. Over 80% of new solar product R&D globally is focused on

lightweight and flexible materials for diverse applications. The global flexible solar panel

installations are expected to exceed 5 GW annually by 2027, driven by demand in

transport, defense, and portable electronics. Lightweight solar technologies are

estimated to reduce installation costs by up to 30%, particularly in building-integrated

photovoltaics (BIPV). More than 50 countries are investing in flexible solar for military,

mobility, and off-grid power applications. The market for flexible solar panels is

projected to grow at a CAGR of over 20% from 2024 to 2030 globally. Around 25% of

rooftop solar projects in urban areas are shifting to flexible modules due to space and

weight constraints. Global demand for wearable solar and portable charging devices is

set to cross $2 billion in value by 2028.

Key Market Challenges

Limited Efficiency and Stability of Spray-on Solar Cell Materials

One of the primary challenges facing the spray-on solar cell market is the limited

efficiency and long-term stability of the materials used in these technologies. While

spray-on cells present a promising alternative to traditional photovoltaic solutions due to

their flexibility, low-cost manufacturing, and lightweight nature, they still lag behind

silicon-based solar panels in terms of energy conversion efficiency. Many spray-on solar

cells rely on organic materials, perovskites, or quantum dots, which are highly sensitive

to environmental conditions such as humidity, UV exposure, and temperature

fluctuations.

These materials can degrade quickly when exposed to real-world conditions, leading to

a significant drop in performance over time. Moreover, many of the high-performing

perovskite-based spray-on solar cells have been demonstrated only in laboratory

environments, with efficiencies reaching over 20% under controlled settings. However,

when scaled up for commercial use or deployed outdoors, the results have often been

inconsistent and unreliable. Encapsulation techniques have been developed to improve
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stability, but these solutions add additional manufacturing complexity and cost, thereby

diminishing one of the core benefits of the technology — low-cost production.

Furthermore, the inconsistency in spray coating processes, especially when scaling

from small prototypes to large surfaces or mass production, contributes to non-uniform

thickness and uneven energy capture, which can negatively affect both performance

and durability. This lack of reliability makes it difficult for investors and large-scale

energy developers to consider spray-on cells as a viable alternative to well-established

technologies. Additionally, the inability to consistently meet international standards for

photovoltaic performance and durability restricts regulatory approval and consumer

confidence. Until there are major breakthroughs in material science that can offer both

high efficiency and extended durability in real-world environments, spray-on solar cell

adoption will remain limited.

Companies in the sector are investing in R&D to improve formulations and deposition

techniques, but these developments are often slow, expensive, and uncertain. As a

result, the industry is in a catch-22 situation where the promise of innovative solar

solutions exists, but commercial viability remains elusive. This technical constraint

significantly hampers scalability and delays the path to mainstream adoption, especially

when competing against mature technologies like crystalline silicon that offer reliable

performance and proven returns on investment. Unless addressed through material

innovations or hybrid solutions that combine spray-on versatility with durable protective

coatings or substrates, this challenge will continue to constrain the growth of the spray-

on solar cell market.

Key Market Trends

Rising Integration of Perovskite Materials in Spray-on Solar Technologies

One of the most transformative trends shaping the spray-on solar cell market is the

rapid integration of perovskite materials into photovoltaic spray formulations.

Perovskites, with their superior light-absorption efficiency, low processing costs, and

tunable properties, are revolutionizing the solar energy sector by enabling high-

efficiency cells that can be manufactured at scale using simpler, low-temperature

techniques. Unlike traditional silicon-based solar technologies, perovskites can be easily

dissolved into solvents and sprayed onto a wide range of substrates, including glass,

plastics, fabrics, and metal foils.

This spray-on capability allows for the development of ultra-lightweight, flexible, and
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even semi-transparent solar panels that can be integrated into windows, vehicles,

clothing, or portable electronic devices. As research continues to enhance the stability

and longevity of perovskite-based cells, commercial interest is growing due to their

promising power conversion efficiencies, now rivaling or exceeding that of conventional

silicon PV modules. Companies and research labs are heavily investing in ink

formulation, solvent engineering, and encapsulation techniques to mitigate the effects of

moisture, UV exposure, and oxygen degradation—key factors that have previously

hindered the widespread adoption of perovskites.

In addition, hybrid perovskite-silicon tandem cells using spray-coating methods are

being explored to achieve even higher conversion efficiencies, which is encouraging

industry stakeholders to scale their R&D and pilot manufacturing lines. This trend is also

closely aligned with sustainability goals, as perovskite-based spray-on cells require less

material, lower energy input during fabrication, and support greener manufacturing

processes. Furthermore, developments in roll-to-roll spray-coating technology using

perovskite inks could eventually allow for mass production of solar films, dramatically

lowering costs and enabling new applications in consumer and industrial sectors.

The potential for printed or sprayed solar coatings to be applied directly on construction

materials, electronics casings, or even automotive bodies is unlocking significant market

value and commercial flexibility. As regulatory frameworks worldwide encourage

renewable energy adoption and net-zero carbon policies, the advancement of spray-on

perovskite solar technology is positioned to play a critical role in the next wave of

decentralized, low-cost solar energy generation.

Key Market Players

Heliatek GmbH

SolarWindow Technologies

Nanoco Technologies

Tesla

Nanosolar

Oxford PV
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New Energy Technologies (SolarWindow)

First Solar

Solaria Energy (or Solaria)

PowerFilm Solar

Report Scope:

In this report, the Global Spray-on Solar Cell Market has been segmented into the

following categories, in addition to the industry trends which have also been detailed

below:

Spray-on Solar Cell Market, By Technology:

Organic Photovoltaics

Inorganic Photovoltaics

Perovskite Solar Cells

Spray-on Solar Cell Market, By Application:

Building Integrated Photovoltaics

Portable Electronics

Transportation

Spray-on Solar Cell Market, By End-User:

Residential

Commercial

Industrial
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 Spray-on Solar Cell Market, By Form Factor:

Flexible Panels

Rigid Panels

Transparent Panels

Spray-on Solar Cell Market, By Region:

North America

United States

Canada

Mexico

Europe

France

United Kingdom

Italy

Germany

Spain

Asia-Pacific

China

India

Japan

Australia
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South Korea

South America

Brazil

Argentina

Colombia

Middle East & Africa

South Africa

Saudi Arabia

UAE

Kuwait

Turkey

Competitive Landscape

Company Profiles: Detailed analysis of the major companies presents in the Global

Spray-on Solar Cell Market.

Available Customizations:

Global Spray-on Solar Cell Market report with the given Market data, Tech Sci

Research offers customizations according to a company's specific needs. The following

customization options are available for the report:

Company Information

Detailed analysis and profiling of additional Market players (up to five).
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