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-- The thermophotovoltaics market size

was valued at $120.3 million in 2022,

and the thermophotovoltaics industry

is estimated to reach $400.2 million by

2032, growing at a CAGR of 12.8% from

2023 to 2032. Thermophotovoltaics

(TPV) is an emerging technology that

converts thermal radiation into

electricity through photovoltaic cells. TPV systems consist of emitters, filters, photovoltaic cells,

and thermal sources, and offer potential advantages such as high conversion efficiency and

compatibility with various heat sources. The global pursuit of sustainable energy solutions has

fostered increased investments in TPV R&D by governments and private entities. This

heightened focus on renewable energy has created a favorable market landscape for TPV

devices, driven by the need for efficient and environmentally friendly power generation

alternatives.
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The escalation of concerns over climate change and the quest for clean energy have propelled

the demand for advanced energy conversion technologies. TPV holds great promise in areas

where waste heat is abundant, such as industrial processes, power plants, and residential

heating systems. The ability of TPV to harness and convert heat into electricity presents an

attractive opportunity to improve overall energy efficiency and reduce carbon emissions.

The increase in emphasis on energy security and the need for decentralized power generation

has contributed to the expansion of the thermophotovoltaics market. With TPV systems, it

becomes feasible to convert waste heat from various sources into usable electricity, reduce

reliance on traditional power grids, and enhance energy independence. This potential for
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distributed power generation results in saving costs that spark interest among industries to seek

reliable and self-sufficient energy solutions.

The military sector is another significant driver of the TPV market growth. The development of

advanced military technologies, which includes unmanned surveillance systems and remote

sensing devices, requires compact and efficient power sources. TPV systems offer various

solutions by utilizing waste heat generated by military equipment and harnessing thermal

energy from the environment, which enables extended operation and enhanced mission

capabilities.

Despite the substantial opportunities, several challenges hinder the widespread adoption of TPV

technology. The complexity of TPV system design and the need for high-performance materials

pose manufacturing and cost challenges. In addition, the limited efficiency of TPV devices and

the requirement for optimal thermal management solutions necessitate further R&D efforts.

Nevertheless, the increase in demand for clean energy solutions and the rapid advancements in

TPV technology have created a positive market outlook. The recent research endeavors and

collaborations between academic institutions, industry players, and government agencies hold

the key to overcoming technical barriers that drive the thermophotovoltaics market growth. The

potential applications of TPV in waste heat recovery, power generation, and military systems

present various many opportunities for this innovative energy conversion technology.

The thermophotovoltaics market forecast is segmented on the basis of type, application, and

region. On the basis of type, it is categorized into silicon photovoltaic cells, crystalline

photovoltaic cells, thin film photovoltaic cells, and others. On the basis of application, it is

classified into solar, nuclear, thermal power plant, military, off-grid generator, portable

electronics, and others. On the basis of region, the thermophotovoltaics market is analyzed

across North America, Europe, Asia-Pacific, and LAMEA.
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On the basis of type, silicon photovoltaic cells dominate the thermophotovoltaics market. This

segment occupies nearly half of the global market share in terms of revenue. This is primarily

due to its large-scale commercialization and low cost of production compared to other

photovoltaic cells.

On the basis of application, the solar segment dominates the thermophotovoltaics market. This

segment has nearly three-fifths of the global market share in terms of revenue. It is primarily due

to an increase in awareness among consumers regarding the utilization of thermophotovoltaics

with various already existing power generation facilities

On the basis of region, Asia-Pacific is the major consumer of thermophotovoltaics among other

regions. It accounted for more than half of the global market share in 2022. Asia-Pacific is made
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up of developing and underdeveloped countries and is also the most populated region across

the globe. It is also home to a considerable number of megacities and an increase in population.

It is expected to have the largest urban population by 2050; in addition to this, the fact that more

than 70% of the buildings expected to stand in India in 2030 are yet to be built.

Key Findings of the study

- As per thermophotovoltaics market analysis, on the basis of type, the crystalline photovoltaic

cells segment emerged as the global leader by acquiring nearly half of the thermophotovoltaics

market share in 2023 and is anticipated to continue this trend during the forecast period.

- As per the thermophotovoltaics market scope, on the basis of application, the solar segment

emerged as the largest market share in 2022 which accounts for more than two-thirds of the

thermophotovoltaics market share and is anticipated to continue this trend during the forecast

period.

- On the basis of region, Asia-Pacific is the major consumer of thermophotovoltaics among other

regions. It accounted for more than half of the global market share in 2022.

Impact of Russia-Ukraine on Global Thermophotovoltaics Market

The Russia-Ukraine conflict has the potential to impact the thermophotovoltaics market

opportunities in several ways. Disruptions in the supply chain due to trade restrictions or

transportation issues could affect the production and availability of TPV systems. Instability in

the energy markets, particularly regarding natural gas, may influence the cost-effectiveness and

competitiveness of TPV technology. Geopolitical uncertainty due to the conflict could create

caution among investors, and potentially impact decisions to invest in emerging technologies

such as TPV. Changes in regional energy policies and priorities due to the conflict may also

influence the adoption of TPV systems. In addition, collaborative research, and development

efforts in the field of TPV between Russia, Ukraine, and other countries may be hindered if

political tensions escalate.

Impact of Global Recession on Global Thermophotovoltaics Market

A global recession has significant implications on the thermophotovoltaic (TPV) market. During

economic downturns, investment in recent technologies tends to decrease as companies and

investors prioritize financial stability over long-term projects. This reduced fund hinders research

and development (R&D) activities in the TPV sector and slows down advancements and

innovation.

Furthermore, a recession often leads to decreased market demand for energy solutions, which

makes it challenging for TPV systems to gain traction and widespread adoption. Delays or

cancellations of planned TPV projects are also common during economic uncertainty, as

companies prioritize cost-cutting measures. Government priorities may shift towards economic

recovery, and potentially impact the level of support and incentives available for renewable



energy technologies such as TPV. In addition, supply chain disruptions caused by trade

restrictions and financial challenges faced by suppliers affect the availability and cost of TPV

components.
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Competitive Landscape

The major companies profiled in this report include MicroLink Devices, Azur Space Solar Power,

Spectrolab, Schott AG, Alta Devices, Tesla Energy, Acciona SA, Abengoa Solar GmbH,

BrightSource, and ACWA Power. Governments across the globe have set sights on the

development of renewable energy sources, which require high energy density storage batteries.

Key manufacturers have innovated and expanded their production capacities to meet market

demand across the globe due to the rapid increase in demand for energy in recent years.

Additional growth strategies such as new product developments, acquisition, and business

expansion strategies, are adopted to attain key developments in the thermophotovoltaics

market trends.

Latest Trending Reports by Allied Market Research – 

- Floating Photovoltaics (FPV) Market Expected to Reach $106 Million by 2031

- Agrivoltaics Market Expected to Reach $9.3 Billion by 2031
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