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Space-based solar power grows with

rising demand and R&D, but high costs

limit it; tech advances and investments

offer new growth opportunities.

WILMINGTON, DE, UNITED STATES, July

4, 2025 /EINPresswire.com/ --

According to a new report published by

Allied Market Research titled, “Space-

Based Solar Power Market by Solar

Satellite Type and Application: Global

Opportunity Analysis and Industry

Forecast, 2021–2030,” the space-based

solar power market size was valued at $425.7 million in 2020, and is projected to reach $902.2

million by 2030, growing at a CAGR of 7.8% from 2021 to 2030. 

Space-based solar power generation utilizes solar panels installed in space to capture sunlight

Space-based solar power

offers a transformative

solution for clean,

continuous energy—beyond

the limits of terrestrial solar

technologies.”

Allied Market Research

and convert it into electricity. This energy is then

transmitted to Earth via microwave or laser-equipped

satellite systems, enabling continuous power supply

regardless of weather conditions or time of day. By

harnessing solar energy directly from space, this

technology aims to provide a reliable and sustainable

source of clean electricity.

The advantages of space-based solar power are numerous.

It offers the potential to generate baseload electricity

without greenhouse gas emissions or nuclear radiation risks. Additionally, unlike terrestrial solar

power plants, it does not require extensive cooling systems, making it an environmentally

friendly and efficient energy solution. This innovative approach could play a crucial role in

meeting future global energy demands sustainably.
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Market Dynamics

The global space-based solar power market is poised for growth, driven largely by the increasing

electricity demand from key end-use industries such as chemical, mining, manufacturing,

construction, and automotive sectors. These industries require reliable and large-scale power

supply to support their operations, and space-based solar power offers a promising solution by

providing continuous, clean energy that is not constrained by terrestrial limitations such as

weather or daylight hours. This sustained demand for electricity is expected to accelerate

investments in space-based solar technologies worldwide.

Another significant growth driver is the rising power demand from space-related applications,

including satellites, space vehicles, and other aerospace systems. As space exploration and

commercial satellite deployments expand rapidly, the need for efficient and dependable power

sources in space becomes critical. Space-based solar power systems can potentially supply

uninterrupted energy directly to these applications, reducing dependency on limited onboard

fuel and extending mission durations.

Technological advancements in solar panel efficiency, wireless power transmission, and satellite

communications are also supporting the growth of the market. Innovations in lightweight,

flexible solar arrays and high-efficiency microwave or laser transmission systems improve the

feasibility and performance of space-based solar power solutions. These developments are

gradually lowering the barriers to commercialization and making the technology more attractive

for both governmental and private sector investments.

Despite these promising factors, the space-based solar power market faces considerable

challenges. The high costs associated with launching, installing, and maintaining space-based

solar power infrastructure remain significant hurdles. The complexity of deploying large solar

arrays in orbit, coupled with the need for advanced transmission technologies, requires

substantial capital investment and ongoing operational expenses, which can deter potential

stakeholders.

Snag Discount: https://www.alliedmarketresearch.com/checkout-final/A07358

Furthermore, regulatory and safety concerns related to transmitting high-power microwaves or

lasers to Earth, as well as geopolitical considerations around space-based energy assets, add

layers of uncertainty. However, as research continues and cost-reduction strategies emerge,

these challenges are expected to be mitigated over time. The combination of growing electricity

demand, technological progress, and increasing interest in sustainable energy solutions

positions the space-based solar power market for steady expansion in the coming years.

Segment Overview

The space-based solar power market analysis is segmented based on solar satellite type,

application, and region. By satellite type, the market is categorized into microwave transmitting

satellites and laser transmitting satellites, each offering distinct methods of energy transmission
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from space to Earth. In terms of application, the market includes electricity generation for

terrestrial use, satellite operations, space exploration missions, and defense applications.

Regionally, the market is analyzed across North America, Europe, Asia-Pacific, and LAMEA, with

Asia-Pacific anticipated to witness significant growth due to increasing investments in space

research and renewable energy infrastructure.

Regional Analysis

North America holds a prominent share in the space-based solar power market, primarily driven

by the strong presence of aerospace and defense companies, as well as government agencies

like NASA investing in next-generation energy technologies. The U.S. has made notable

advancements in solar satellite research, wireless energy transmission, and space infrastructure,

which collectively fuel regional growth. Furthermore, increased collaboration between public and

private sectors and rising demand for clean, continuous power sources to support grid resilience

further enhance the market outlook in this region.

Asia-Pacific is expected to exhibit the fastest growth in the coming years, with countries like

China, Japan, and India aggressively pursuing space-based solar power initiatives. Japan has

been a pioneer in this field, with long-standing research into space solar power systems, while

China’s space agency is working on launching its first test satellite in the near future. These

nations recognize the potential of space-based solar power in supporting their long-term energy

security and sustainability goals. Growing investments in space programs and clean energy

infrastructure across the region are expected to significantly propel the market forward.
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Competitive Analysis

The space-based solar power market is in its early stages, with a mix of established aerospace

companies, research institutions, and emerging startups competing to pioneer viable

commercial solutions. Leading players such as Airborne, Azur Space Solar Power GmbH, CESI

SpA, Fralock Innovative Materials Manufacturing & Automation, Japan Aerospace Exploration

Agency, Northrop Grumman Corporation, Solaero Technologies Corporation, Solaren

Corporation, SpaceTech GmbH, and the Boeing Company are actively involved in developing and

testing technologies for orbital solar power generation and wireless energy transmission. These

companies are leveraging their expertise in satellite systems, defense-grade power technology,

and aerospace engineering to gain a competitive edge. Additionally, several national space

agencies, including NASA, JAXA (Japan Aerospace Exploration Agency), and the China National

Space Administration (CNSA), are playing critical roles through funding, research collaborations,

and pilot projects.

Key Findings of the Study:

•  Rising Energy Demand: Growth in electricity consumption across industrial sectors such as

manufacturing, mining, and automotive is fueling interest in uninterrupted power solutions like

space-based solar power.
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•  Advancements in Technology: Continuous improvements in solar panel efficiency, wireless

power transmission (microwave and laser), and lightweight satellite materials are making space-

based solar power more feasible.

•  High Initial Costs: The high cost of launching, installing, and maintaining solar power satellites

remains a significant barrier to widespread adoption.

•  Asia-Pacific Leads in Momentum: Countries like Japan and China are spearheading

development through national initiatives and investments, making Asia-Pacific the fastest-

growing regional market.

•  Supportive Government Programs: Government space agencies and defense departments are

investing in pilot projects, which is accelerating R&D and helping to validate the commercial

potential of the technology.
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