ﬁPREsswiRE

Pumped Hydro Storage Market Estimated to
Grow at a CAGR of 6.50% by Rising Demands,
Trends and Industry Outlook 2035

Surface-to-underground installations
exhibit a 7.28% CAGR through 2035,

tapping disused mine shafts and
purpose-built caverns —

Pumped Hydro Storage Market Size and Forecast
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supporting energy storage
infrastructure and ensuring grid CAGR | 2026-2035 (6.50%)
reliability as renewable energy
deployment accelerates across the
world. According to Market Research
Future analysis, the Pumped Hydro Storage Market trends achieved an installed capacity of
213.50 GW in 2025. The market is expected to increase from 229.10 GW in 2026 to 417.80 GW by
2035, highlighting strong growth throughout the forecast period. The rising demand for long-
duration energy storage, growing investments in renewable energy projects, and increasing
concerns regarding grid stability are creating substantial opportunities for the pumped hydro
storage industry.

Pumped Hydro Storage Market Summary

Pumped hydro storage (PHS) remains the most widely deployed large-scale energy storage
technology globally. By storing excess electricity in the form of gravitational potential energy
through water pumping and releasing it when demand rises, pumped hydro facilities provide
reliable, efficient, and flexible energy storage solutions. As countries strive to achieve carbon
neutrality and energy security objectives, the importance of pumped hydro storage continues to
increase.

Key players include Duke Energy, EDF, Engie, Iberdrola, RWE, China Three Gorges Corporation,
Hydro-Québec, State Grid Corporation of China, and Tennessee Valley Authority.
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Market Drivers Supporting Pumped Hydro Storage Growth

One of the most significant drivers of the Pumped Hydro Storage Market is the rapid expansion
of renewable energy generation. Solar and wind power installations continue to grow worldwide,
but their intermittent nature creates challenges for power grid operators. Pumped hydro storage
provides a dependable solution by storing excess renewable energy during periods of low
demand and delivering electricity when generation decreases or demand spikes.

The increasing need for grid stabilization is another major factor driving market growth. As
electricity systems become more complex due to distributed energy resources and renewable
integration, utilities require large-scale storage technologies capable of balancing supply and
demand efficiently. Pumped hydro storage offers proven capabilities for frequency regulation,
load balancing, and peak shaving.

Government initiatives aimed at reducing greenhouse gas emissions are also accelerating
market development. Many countries are implementing policies that support clean energy
infrastructure, including energy storage systems. Public funding programs, favorable regulatory
frameworks, and renewable energy targets are encouraging investment in new pumped hydro
projects.

Growing electricity demand from industrialization, urbanization, and digital transformation
further contributes to market expansion. Data centers, manufacturing facilities, electric vehicle
charging networks, and smart cities require reliable power systems, increasing the need for
large-scale energy storage solutions.

Additionally, energy security concerns are prompting nations to invest in domestic energy
infrastructure. Pumped hydro storage enables better utilization of locally generated renewable
energy, reducing dependence on imported fuels and enhancing grid resilience.

Key Trends Transforming the Pumped Hydro Storage Market

The Pumped Hydro Storage Market is evolving rapidly due to several emerging industry trends.
One major trend is the development of closed-loop pumped hydro systems. Unlike traditional
facilities connected to natural water bodies, closed-loop systems operate independently and
minimize environmental impacts while offering greater site flexibility.

Another important trend is the modernization of existing pumped hydro facilities. Utilities are
upgrading aging infrastructure with advanced turbines, digital control systems, and automated

monitoring technologies to improve efficiency, reliability, and operational flexibility.

Hybrid renewable energy projects are becoming increasingly common. Developers are
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combining solar farms and wind power installations with pumped hydro storage systems to
create integrated renewable energy hubs capable of delivering stable electricity output.

Digitalization is also reshaping the industry. Advanced analytics, artificial intelligence, machine
learning, and predictive maintenance technologies are being adopted to optimize facility
operations and maximize performance.

The growing focus on long-duration energy storage solutions is creating favorable conditions for
pumped hydro deployment. Compared to many battery technologies, pumped hydro can
provide energy storage over extended periods, making it highly suitable for supporting
renewable-heavy power systems.
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Technology Advancement Enhancing Pumped Hydro Storage Efficiency

Technological innovation continues to improve the performance and economic viability of
pumped hydro storage projects. Advanced variable-speed pump-turbine technologies represent
one of the most important developments in the industry. These systems provide greater
operational flexibility by allowing facilities to respond more effectively to changing grid
conditions.

Modern digital control systems are improving plant management and operational efficiency.
Real-time monitoring platforms provide operators with detailed insights into equipment
performance, enabling proactive maintenance and reducing downtime.

Artificial intelligence and predictive analytics are increasingly being integrated into facility
operations. These technologies help identify potential equipment failures, optimize energy
dispatch strategies, and improve overall asset utilization.

Improved turbine designs are enhancing energy conversion efficiency while reducing
maintenance requirements. Manufacturers are investing heavily in research and development to
create more durable and efficient equipment capable of operating under varying load
conditions.

Innovations in civil engineering and project design are also supporting market growth. Advanced
geological assessment tools, digital modeling software, and construction techniques are helping
developers identify suitable project sites and reduce development risks.

Environmental technologies are another area of advancement. Modern pumped hydro projects
incorporate sustainable design principles that minimize ecological impacts while maximizing
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operational performance.
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Pumped Hydro Storage Market Regional Insights

Asia-Pacific dominates the Pumped Hydro Storage Market due to extensive investments in
renewable energy infrastructure and large-scale grid modernization programs. China remains
the global leader in pumped hydro development, supported by ambitious clean energy targets
and significant government investment. India, Japan, and Australia are also expanding pumped
hydro capacity to support renewable energy integration and grid reliability.

Europe represents a major market driven by decarbonization goals, renewable energy
expansion, and energy security initiatives. Countries such as Germany, Spain, Switzerland,
Austria, and the United Kingdom are investing in both new projects and modernization of
existing facilities.

North America continues to witness substantial growth, particularly in the United States and
Canada. Increasing renewable energy deployment, supportive energy policies, and the need for
grid resilience are driving investment in pumped hydro storage projects across the region.

Latin America offers considerable growth opportunities due to abundant hydropower resources
and growing electricity demand. Countries including Brazil and Chile are exploring pumped
hydro storage solutions to support renewable energy development and improve grid stability.

The Middle East and Africa are emerging markets where governments are increasingly investing
in renewable energy and energy storage infrastructure. Pumped hydro projects are gaining
attention as countries seek sustainable solutions to address rising electricity demand and
improve energy security.

The Pumped Hydro Storage Market is positioned for significant expansion as global energy
systems transition toward renewable and low-carbon sources. Growing electricity demand,
increasing renewable energy penetration, and the need for reliable long-duration energy storage
are creating strong growth opportunities for the industry.

Advancements in turbine technology, digital monitoring systems, artificial intelligence, and
project design are improving efficiency and enhancing the economic attractiveness of pumped
hydro storage facilities. As governments, utilities, and private investors continue to prioritize
energy security, grid stability, and sustainability, pumped hydro storage will remain a
cornerstone technology supporting the future of clean energy worldwide.
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