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Abstract: Remote coastal and island communities often face high energy costs, limited grid 
reliability, and vulnerability to severe weather, creating a strong need for resilient and locally 
available renewable energy solutions. Ocean wave energy is a promising but still emerging 
resource that could support critical infrastructure, navigation and safety systems, environmental 
monitoring, aquaculture, and hybrid renewable microgrids. However, successful deployment 
requires more than improving device efficiency; it requires convergence across engineering design, 
socioenvironmental assessment, economic viability, and community priorities. 

This seminar will present our ongoing NSF-supported research on community-centered wave 
energy systems for remote coastal communities. I will discuss our convergence framework that 
integrates market-pull concept screening, techno-economic-socioenvironmental assessment, 
community engagement, and system-level engineering co-design. Examples from Beaver Island, 
Michigan, and coastal North Carolina will illustrate how community needs, wave resources, 
environmental considerations, and technology readiness jointly shape device selection and design. 
I will also highlight recent prototype development, lake testing, and future directions toward wave 
tank validation, environmental monitoring, and field deployment. The talk will conclude with 
opportunities for GO Blue Center IAB members and prospective partners to collaborate on 
advancing reliable, practical, and socially accepted marine energy technologies. 
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advanced manufacturing. He is among the few researchers who have advanced marine energy 
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