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The blue economy is 
projected to be more 
than $3T by 2030

Over 40% of 
global 

population live 
near coasts

Oceans play a 
dominant role in 
earth’s carbon 

cycle

90% of global 
trade involves 

marine 
transportation

Increasing food 
need for growing 

population
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The U.S. Has Significant Marine Energy Potential

Kilcher, L., Fogarty, M., Lawson, M., Kilcher, L., Fogarty, M., and Lawson, M., 2021, Marine Energy in the United States : An Overview of Opportunities, National Renewable Energy Laboratory (NREL).



Value
Persistent: Ability to 
provide baseload

Complementary 
seasonal profiles: 
Wave energy peaks in the 
winter when offshore 
winds on the west coast 
are lowest

Predictable: Tides, 
river currents, and waves 
are predictable

Land and ocean use: Resource close to 
population centers
• Co-location with other offshore industries 
• Option as land/ocean space for energy development 

becomes limited

Opportunities
Watts
• Understanding and monitoring ocean 

ecosystems and health
• Scientific discovery
• Remote AUV/UUV charging

Kilowatts
• Power for remote and coastal communities
• Power to support aquaculture
• Desalinated water for resiliency
• Power for national security applications

Megawatts -> Gigawatts
• Utility scale tech for predictable electricity 

generation
• Generation of e-fuels to support the 

transportation sector
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Graphic by Thresher, R. et al. 2012. "Ocean Energy Technologies." Chapter 9. National 
Renewable Energy Laboratory. Renewable

Electricity Futures Study, Vol. 2, Golden, CO: National Renewable Energy Laboratory; pp. 9-1 – 
9-36. https://www.nrel.gov/docs/fy12osti/52409-2.pdf

Current Energy 
(Tidal, Ocean 

Current, and River)
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Current Energy:
State of the Industry

• Utility MW-scale 
technology convergence 
on axial flow

• MW-scale demonstration 
projects in EU:  e.g. 
Meygen - Scotland, 8 MW 
in 2017

• Many kW-scale 
demonstration projects in 
the US and around the 
world

• Commercial pilot projects 
needed to prove viability 
of technologies

Photos: Martin Wosnik/University of New Hampshire, NREL 73435; ORPC and Igiugig Village Council.
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Wave Energy
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Wave Energy:
State of the Industry
• Nascent stages of 

development > little 
technology convergence

• Hundreds of technologies 
under development at wide 
range of scales

• Few successful 
demonstration projects at 
the kW+ scale, no 
commercial projects

• Innovation, cost, and 
reliability improvements 
needed to commercialize

Photos by NREL and DOE Water Power
Technologies Office and and John
McCord/Coastal Studies Institute.
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Where are we today and where are we going?
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WAVE ENERGY
Installed Capacity (MW)

Operational

Consented
Awarded
and under construction

• 2024-2028 in the United States – Focus on technology testing and 
fundamental R&D

• PacWave operational in 2025 w/ developer testing slated to begin 
in 2025-2026

• National Lab led open water and lab testing – open-source access 
to data, designs, and lessons learned

• R&D focused on innovation, cost, and reliability improvements 
needed to commercialize + simulation tools
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TIDAL STREAM ENERGY
Installed Capacity (MW)

Operational

Consented
Awarded
and under construction

• 2024-2028 in the United States – Focus on demonstrating 
commercial viability

• DOE-funded utility pilot projects 

• DOE-funded projects in remote & island communities

• Opportunities for National Lab system design and testing

• R&D focused on simulation tools and system design, 
component development, environmental effects

Graphics adapted from: IEA-OES (2024), Annual Report: An Overview of Ocean Energy Activities in 2023. https://www.ocean-energy-systems.org/documents/79878-oes-annual-report-2023.pdf/ 

https://www.ocean-energy-systems.org/documents/79878-oes-annual-report-2023.pdf/
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Marine Energy: Key Opportunities for Impact

Reducing environmental impact and enabling a renewable energy future: Marine 
energy in different markets can power the systems needed to support reducing 
ocean acidification, ocean warming, and sea level rise.

Powering communities and enhancing coastal resilience: Marine energy can 
power electric microgrids in coastal, remote, and islanded communities, 
enhancing energy and coastal resilience and sustaining marine ecosystems.

Accelerating technology development timescales through demonstration 
and deployment: Marine energy can meet the needs of many blue economy 
markets in a variety of ways, such as producing fresh water through desalination, 
servicing the power demands for aquaculture and ocean sensing, and deploying 
marine energy for coastal and ocean-based applications to accelerate marine 
energy technology development for the grid.

Photo by Christopher Pike, DOE Water Power Technologies Office
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Array of Skillsets Required

Achieving a successful renewable energy industries will require a sustained and coordinated effort from a 
wide variety of industries, education organizations, and the state and federal government. 

Planning and Development
Engineering
Surveying and scientific monitoring
Finance
Permitting
Legal
PR and marketing
Other

Construction
Project engineers
Construction managers
Installation technicians
Port services
Vessels and heavy lift services
Trade workers
Other

Operation & Maintenance
Site/Plant managers
Project engineers
Water transportation workers
O&M technicians
Safety and inspection workers
Remote monitoring
… And more!
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Thank you!
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