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Abstracts

The osmotic power market is projected to increase at a 16.11% CAGR, reaching USD

2137.489 million in 2031 from USD 872.264 million in 2025.

The osmotic power market is experiencing rapid growth driven by rising renewable

energy demand, technological advancements, and government support for net-zero

emission goals. Osmotic power—a renewable energy technology harnessing energy

released when two solutions with different salt concentrations are mixed—takes

advantage of the natural osmosis phenomenon where solvent molecules move from

regions of lower solute concentration to regions of higher solute concentration. The

convergence of growing renewable energy demand, technological advancement,

potential osmotic power benefits, government incentives for net-zero emissions, and

corporate sustainability innovations is propelling market expansion.

Primary Market Drivers

Renewable Energy Demand

As the world continues grappling with climate change challenges and the need to

reduce greenhouse gas emissions, there is growing demand for clean and sustainable

energy sources. The osmotic power market is expected to grow at faster rates as it

represents a renewable energy source. In the 2020-2021 period, renewable energy

sources contributed to 8% of Australia's overall energy consumption, with renewable

energy consumption doubling in the last decade. Ireland commits that at least 80% of

electricity consumption will come from renewable sources by 2031 through Path to Net

Zero Energy and Climate Change Act, demonstrating the policy environment supporting

renewable energy development including osmotic power.

Osmotic Power Potential
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The potential of osmotic power as a renewable energy driver is significant and is

expected to accelerate market growth. Osmotic power systems have potential to

provide electricity to remote areas or off-grid locations where conventional energy

infrastructure may not be feasible or cost-effective. Osmotic power offers reliable and

predictable energy sources since it is not subject to weather variations like solar and

wind power. Integration of osmotic power with desalination plants can lead to

simultaneous electricity generation and freshwater production, addressing two critical

needs and creating compelling value propositions for water-scarce regions requiring

both energy and potable water.

Technological Innovation

Advances in membrane technology and engineering solutions could lead to

improvements in osmotic power system efficiency and cost-effectiveness. These

developments may enhance commercial viability and attract more investments.

Advancements in membrane materials and designs can lead to increased selectivity,

higher water permeability, and reduced fouling, thus enhancing overall osmotic power

generation efficiency. In July 2023, DuPont launched the first nanofiltration membrane

element named FilmTec™ LiNE-XD for high-productivity lithium-brine production. It

enables increased water and lithium recovery from resources such as salt lake brine

and geothermal brine with reduced energy consumption, demonstrating how membrane

technology advances benefit multiple applications including osmotic power.

Government Support Programs

Governments and regulatory bodies in various countries offer financial incentives,

subsidies, or policy support for renewable energy technology development and

deployment, including osmotic power. Such support can stimulate research and

development efforts and foster market growth. China's first combined solar and tidal

power station started operation feeding electricity to the grid in May 2022. The Water

Technology Initiative by the Indian Department of Science and Technology supported

seawater desalination through solar thermal forward osmosis in June 2021, providing

ease in drought-prone Tamil Nadu Village. These initiatives demonstrate government

commitment to osmotic and related technologies.

Corporate Sustainability Commitments

Many corporations and industries are increasingly adopting sustainable practices and
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seeking renewable energy sources to align with environmental commitments. Rising

sustainability commitments are likely to bolster the osmotic power market. SAS

achieved 60% carbon usage intensity from a base year in 2022—a reduction of 19%

over the previous year—and received validation from the Science Based Targets project

for its 2050 net-zero emission reduction objective. Along with more than 200 other

businesses, Lineage Logistics pledged to achieve net-zero carbon emissions by

2040—ten years before the Paris Agreement—by signing the Climate Pledge in 2022.

These corporate commitments create demand for diverse renewable energy solutions

including osmotic power.

Market Constraints

Despite positive growth prospects, the osmotic power market faces challenges. Osmotic

power systems, especially pressure retarded osmosis, have relatively low conversion

efficiencies. Osmotic power generation is limited by energy density of osmotic gradients,

which can be relatively low compared to other renewable sources. Large-scale energy

production may require significant infrastructure and large plant footprints. Osmotic

power faces stiff competition from well-established and more efficient renewable energy

sources like solar, wind, hydro, and geothermal power. These alternatives have been

widely adopted and have more established supply chains and infrastructure, slowing

osmotic power market expansion.

Regional Dynamics and Recent Developments

Europe is expected to hold significant market share during the forecast period,

supported by zero-emission commitments by regional countries, government support

and initiatives, osmotic power plant installation, increasing electricity demand, and

growing populations. A hybrid event was organized at the European Parliament in July

2022 to discuss osmotic power's potential to produce clean permanent electricity and

green hydrogen. The European Union funded the SaltPower project which developed

osmotic power units deliverable in containerized modules.

In June 2023, Sweetech Energy announced a joint venture with Compagnie Nationale

du Rhone for deployment of Sweetech's INOD® technology in France, enabling

industrial-scale electricity production from naturally generated osmotic energy. In

February 2023, Toyobo's hollow-fiber FO membrane was used at the world's first

osmotic power plant by Danish venture firm SaltPower. Toyobo's FO membrane is

semipermeable and includes cross-winding enabling uniform fresh water flow.
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The osmotic power market continues evolving, driven by technological advancement,

policy support, and the global imperative to diversify renewable energy portfolios with

reliable, weather-independent generation sources.

Key Benefits of this Report:

Insightful Analysis: Gain detailed market insights covering major as well as

emerging geographical regions, focusing on customer segments, government

policies and socio-economic factors, consumer preferences, industry verticals,

and other sub-segments.

Competitive Landscape: Understand the strategic maneuvers employed by key

players globally to understand possible market penetration with the correct

strategy.

Market Drivers & Future Trends: Explore the dynamic factors and pivotal market

trends and how they will shape future market developments.

Actionable Recommendations: Utilize the insights to exercise strategic decisions

to uncover new business streams and revenues in a dynamic environment.

Caters to a Wide Audience: Beneficial and cost-effective for startups, research

institutions, consultants, SMEs, and large enterprises.

What do businesses use our reports for?

Industry and Market Insights, Opportunity Assessment, Product Demand Forecasting,

Market Entry Strategy, Geographical Expansion, Capital Investment Decisions,

Regulatory Framework & Implications, New Product Development, Competitive

Intelligence

Report Coverage:

Historical data from 2021 to 2025 & forecast data from 2026 to 2031

Growth Opportunities, Challenges, Supply Chain Outlook, Regulatory

Framework, and Trend Analysis
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Competitive Positioning, Strategies, and Market Share Analysis

Revenue Growth and Forecast Assessment of segments and regions including

countries

Company Profiling (Strategies, Products, Financial Information, and Key

Developments among others.

Osmotic Power Market Segmentation

By Type

Pressure-retarded osmosis

Reversed Electrolysis

Others

By Application

Shipping & Harbor Industries

Military Ships & Aircraft Carriers

Oil & Natural Gas Industries

By Source

Sea Water

SWRO Brine

Salt Dome

Green Salt Lake

Dead Sea
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By Geography

North America

United States

Canada

Mexico

South America

Brazil

Argentina

Others

Europe

Germany

France
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United Kingdom

Spain

Others

Middle East and Africa

Saudi Arabia

UAE

Others

Asia Pacific

China

India
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Japan

South Korea

Indonesia

Thailand

Others
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