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Abstracts

According to Stratistics MRC, the Global Solar Simulator Market is accounted for

$274.94 million in 2025 and is expected to reach $465.14 million by 2032 growing at a

CAGR of 7.8% during the forecast period. A solar simulator is an advanced testing

instrument that imitates real solar radiation in a controlled indoor environment. It

generates artificial light with characteristics similar to sunlight, including spectrum,

brightness, and spatial consistency. These systems are essential for assessing solar

panels, photovoltaic devices, and sunlight-responsive materials. Solar simulators allow

precise, repeatable measurements without reliance on outdoor conditions. Their use

supports research, product development, certification, and quality control by ensuring

consistent testing conditions aligned with global solar performance standards.

Market Dynamics:

Driver:

Expansion of Next-Gen PV technologies

Advanced PV cells such as perovskite, tandem, and bifacial modules require precise

and repeatable indoor testing conditions. Solar simulators provide controlled spectral

accuracy and irradiance levels essential for evaluating high-efficiency solar cells.

Growing investments in renewable energy research are accelerating demand for

advanced testing equipment. Manufacturers are focusing on simulators that comply with
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evolving IEC and ASTM standards. The push for higher energy conversion

efficiency is increasing reliance on laboratory-based testing solutions. As PV innovation

accelerates, solar simulators are becoming indispensable for performance validation.

Restraint:

Technical complexity & calibration

Achieving uniform irradiance and accurate spectral matching requires advanced optical

and electronic design. Regular calibration is necessary to maintain compliance with

international testing standards. Skilled personnel are required to operate and maintain

these systems effectively. High initial costs and maintenance expenses further limit

adoption among smaller organizations. Integration with automated testing platforms can

also increase system complexity. These challenges can slow deployment, particularly in

cost-sensitive research environments.

Opportunity:

Diversification into non-solar verticals

Beyond photovoltaics, solar simulators are increasingly used in material testing and

durability studies. Industries such as automotive, aerospace, and defense utilize

simulators for thermal and environmental testing. Research laboratories are adopting

solar simulators for climate simulation and advanced material characterization. The

ability to customize light intensity and spectrum enhances cross-industry applicability.

Manufacturers are developing flexible systems to address multiple testing requirements.

This diversification is expanding the overall addressable market beyond renewable

energy alone.

Threat:

Competition from outdoor testing

Natural sunlight testing is often perceived as more cost-effective for large-scale PV

evaluation. Field testing allows real-world performance analysis under varying climatic

conditions. Some manufacturers prefer outdoor testing to avoid calibration and

equipment expenses. Seasonal and weather variability, however, can limit test

consistency. Despite this, budget constraints continue to favor outdoor alternatives in

some regions. This competition can restrict simulator adoption, especially in emerging
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markets.

Covid-19 Impact:

The COVID-19 pandemic had a mixed impact on the solar simulator market. Temporary

shutdowns disrupted manufacturing and delayed equipment deliveries. Research

institutions faced project delays due to restricted laboratory access. However, the

pandemic highlighted the importance of indoor and automated testing environments.

Demand for remote monitoring and digital control features increased significantly.

Government stimulus packages for renewable energy supported post-pandemic

recovery.

The pulsed solar simulators segment is expected to be the largest during the forecast

period

The pulsed solar simulators segment is expected to account for the largest market

share during the forecast period. These systems offer high-intensity light pulses suitable

for testing advanced solar cells. Pulsed simulators enable fast measurements with

minimal thermal impact on samples. They are widely used in production lines for quality

control and certification testing. Compatibility with high-throughput testing enhances

their industrial appeal. Manufacturers prefer pulsed systems for their accuracy and

repeatability. As PV production scales up, demand for pulsed solar simulators continues

to rise.

The research & academic institutes segment is expected to have the highest CAGR

during the forecast period

Over the forecast period, the research & academic institutes segment is predicted to

witness the highest growth rate. Universities and laboratories are actively developing

next-generation solar technologies. Increased funding for renewable energy research is

driving equipment procurement. Solar simulators enable controlled experimentation and

reproducible results in academic settings. Collaboration between academia and industry

is further boosting demand. Institutes require flexible systems to test diverse materials

and cell architectures.

Region with largest share:

During the forecast period, the Asia Pacific region is expected to hold the largest market

share. Rapid expansion of solar manufacturing in China, India, and Southeast Asia is a
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key driver. Governments in the region are promoting renewable energy through

supportive policies. Large-scale PV production facilities require standardized indoor

testing solutions. Growing investments in R&D centers are boosting simulator adoption.

Local manufacturers are improving cost-competitive offerings.

Region with highest CAGR:

Over the forecast period, the Europe region is anticipated to exhibit the highest CAGR,

owing to the strong focus on high-efficiency and next-generation solar technologies.

Stringent testing and certification standards drive demand for advanced simulators.

European research institutions are leading innovation in perovskite and tandem solar

cells. Public funding for clean energy research supports market expansion.

Manufacturers emphasize precision and compliance with EU regulations.

Key players in the market

Some of the key players in Solar Simulator Market include Newport Corporation, Xenon

Corporation, Abet Technologies, Eternal Sun Group, Asahi Spectra, Nisshinbo

Mechatronics, Sciencetech, Microsol, Gsolar Power, Lisun Group, Spectrolab,

H?ntzschel Instruments, Optical Associates, Wacom Electric, and Solar Light Company.

Key Developments:

In November 2025, Wacom Co., Ltd announced that the company has collaborated with

Thundercomm Technology Co., Ltd., a world leading IoT product and solution provider,

to develop a new Virtual Reality/Mixed Reality platform which enables digital pen input

in a 3D space. The new platform combines the VR Pen currently under development by

Wacom with Thundercomm’s MR HMD Pro reference design, powered by the

Qualcomm Snapdragon XR2+ Gen2 platform.

Types Covered:

Steady-State Solar Simulators

Pulsed Solar Simulators

Flash Solar Simulators

Other Types
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Light Sources Covered:

Xenon Arc Lamps

LED-Based Solar Simulators

Metal Halide Lamps

Quartz Tungsten Halogen (QTH)

Other Sources

Classes Covered:

Class AAA

Class ABA

Class ABB

Applications Covered:

Photovoltaic Cell Testing

Photovoltaic Module Testing

Material Testing

UV & Photobiological Testing

Automotive & Aerospace Testing

Other Applications
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End Users Covered:

Solar Panel Manufacturers

Research & Academic Institutes

Testing & Certification Laboratories

Automotive & Aerospace Companies

Other End Users

Regions Covered:

North America

US

Canada

Mexico

Europe

Germany

UK

Italy

France

Spain

Rest of Europe

Asia Pacific
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Japan

China

India

Australia

New Zealand

South Korea

Rest of Asia Pacific

South America

Argentina

Brazil

Chile

Rest of South America

Middle East & Africa

Saudi Arabia

UAE

Qatar

South Africa

Rest of Middle East & Africa

What our report offers:

- Market share assessments for the regional and country-level segments
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- Strategic recommendations for the new entrants

- Covers Market data for the years 2024, 2025, 2026, 2028, and 2032

- 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

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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