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D
ue to increasing concerns regarding energy policy, secu-
rity, and climate change, various alternative energy
resources recently enjoyed increased media and invest-

ment attention in both domestic and international spheres.1

Among these is “ocean energy,” which encompasses energy
derived from waves, tides, currents, and salinity and thermal
gradients.2 Like other resources, wave energy is imperfect, and
its development raises numerous challenges.3 However, wave
energy may have great potential, particularly in light of the
increasing environmental and economic costs of fossil and
nuclear energy, to provide clean, abundant, and sustainable
energy in suitable regions around the globe, or at least, to con-
tribute to the production of clean energy carriers (e.g., hydrogen)
for use in other applications.

Wave energy is, in essence, concentrated solar energy.4

Solar radiation creates temperature and air pressure differentials
on land and over water, which result in wind.5 These winds blow
over ocean surfaces, causing ripples, then chop, then developed
seas, and eventually, swells, which can travel thousands of miles
in deep water until dissipating their energy when they break on
shore.6 Wave energy technologies extract the kinetic energy
from surface waves, or from subsurface pressure fluctuations,7

and convert that energy into electricity, or make it available
directly for other purposes.8 Compared to traditional generation
resources, e.g., fossil fuel combustion and nuclear generation,
wave energy, with appropriate site selection and careful design,
is generally environmentally benign, does not directly generate
emissions or waste, is generally low-profile (far offshore or close
to or below the ocean’s surface), generally is more predictable
than solar and wind generation, and carries zero continuing fuel
cost.9 Research into wave energy extraction technologies began
in earnest following the oil crises of the early 1970s.10 However,
available financing diminished with depressed oil prices in the
1980s and 1990s.11 Wave energy technology garnered relatively
little research or investment attention since that time, and there-
fore, still is considered an emerging technology.12

Wave energy has limitations, many of which are economic
or technical.13 Extraction technology remains expensive, and is
not cost-competitive with traditional generation.14 For example,
extraction potential for deep ocean wave energy can be many
times greater than extraction potential at adjacent coastal sites,
but long-distance undersea transmission is prohibitively expen-
sive.15 Technical considerations, such as the oscillating, low-fre-
quency nature of wave energy, which would require it to be
converted to standard frequency before addition to the U.S.
national grid, and which present a potential reliability problem,

also must be addressed.16 Proving actual energy conversion
potential and demonstrating marine survivability of wave energy
extraction technologies also are among the challenges to be
overcome if wave energy is to become a viable, large-scale alter-
native resource.17 Despite these economic and technical obsta-
cles, however, the costs of wave energy extraction are decreasing.18

Relatively few large-scale wave energy extraction projects
currently are operational. However, in recent years, several com-
mercial projects have been installed, or are planned to be
installed, off of the coasts of Portugal and Scotland, among other
nations.19 In February 2007, citing “increasing interest in new
hydroelectric technologies,” including wave energy,20 and recog-
nizing the “significant potential,” for such technologies to
increase U.S. hydropower production,21 the U.S. Federal Energy
Regulatory Commission (“FERC”) issued an interim statement
of policy for review of preliminary permit applications for wave,
current, and river instream new technology projects.22 The
interim policy provides for, among other things, “strict scrutiny”
of new preliminary permit applications.23 However, while
FERC’s proposed regulations might delay wave and other energy
projects in the short term, increased regulatory certainty could,
in fact, foster future development.

Widespread implementation of wave energy extraction tech-
nologies could serve several sustainable development goals,
including enabling developing coastal and island nations to
increase electrification and standards of living, while minimiz-
ing carbon emissions and other pollution.24 If able to be included
in commercial generation portfolios in developed nations, wave
energy extraction technology might also reduce fossil fuel 
consumption and promote the concomitant benefits of such
reductions. Where technological limitations or reliability
requirements prevent interconnection with local electric trans-
mission infrastructure, wave energy extraction technologies
could be used in independent, off-grid operations for stand-
alone desalinization operations25 or hydrogen production.26

Realization of the promise of wave energy, which some com-
mentators describe as “too important to overlook,”27 will require
continued focused research, development, investment, and regu-
latory support. Current global environmental, economic, and
energy security concerns provide a strong mandate for such
efforts.
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