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This briefing is part of a series on the U.S. energy budget. See: itif.org/energy-budget.

Modeled after the highly successful Defense Advanced Research Projects Agency (DARPA),
the Advanced Research Projects Agency-Energy (ARPA-E) advances high-potential, highimpact energy technologies that could radically improve U.S. economic prosperity,
national security, and environmental well-being, but are too early for private-sector
investment. Its grants help fund energy innovators who are developing technologies to
solve critical cross-cutting, real-world problems in transportation, electricity, building, and
other sectors.
ARPA-E (pink)
Energy R&D (light gray)

Figure 1: The FY 2019 Budget Request Would Eliminate Funding for ARPA-E1
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What’s At Risk
Created by Congress in 2007, and funded for the first time in 2009, ARPA-E is an
important new institution that has proven to be a valuable and versatile catalyst of energy
innovation. 2 Compared with traditional R&D programs, ARPA-E was designed to focus
more on the potential impact of the research that it funds. To qualify for ARPA-E funding,
each program must explain how its success will change the global energy landscape, identify
the key barriers to making such a change, and lay out a set of milestones and metrics for
assessing progress.
ARPA-E’s high-risk/high-reward ventures are already yielding big returns. As of February
2018, 74 ARPA-E projects had attracted more than $2.6 billion in private-sector follow-on
funding; 71 ARPA-E project teams had formed new companies to advance their
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technologies; and 109 ARPA-E projects had partnered with other government agencies for
further development. Moreover, ARPA-E projects have generated 1,634 peer-reviewed
journal articles, along with 248 new patents. 3 According to a recent ITIF analysis, on
average, firms funded by ARPA-E raise more private capital than other clean-energy startup firms. 4 The FY 2019 budget’s proposed elimination of ARPA-E would therefore
significantly undermine federal efforts to tackle urgent problems of energy supply,
management, and use—and eliminate an important source of institutional innovation
within DOE. 5
ARPA-E R&D Programs and Projects
ARPA-E funds are not bound by the technology-specific silos of DOE’s applied-energy
offices. Rather, ARPA-E’s programs are developed by technical experts drawn from
industry and academia who, during their three- or four-year terms as program managers,
engage intensively with communities of researchers and innovators to create targeted, timelimited programs that seek to fill the “white space” of underexplored but potentially great
ideas. In addition, ARPA-E holds open competitions every three years to bring to light
promising ideas that might otherwise slip through the cracks between energy
R&D programs.
ARPA-E currently funds 270 projects across 32 active programs, which are broadly
organized into four areas: electricity generation, efficiency and emissions, transportation
and storage, and grid and grid storage. 6 These projects provide a sense of ARPA-E’s
accomplishments:






Primus Power is commercializing a zinc-based flow battery that has the potential to
provide power to the grid at a such a large scale that it could compete with naturalgas-powered peaker plants. Primus deployed its first system to Marine Corps Air
Station Miramar in 2015, and has raised over $100 million in venture funding. 7
Foro Energy has developed a unique system for transmitting high-power laser light
over long distances via fiber-optic cables for the purpose of ablating or welding
materials. Potentially 10 times more economical than conventional hard-rockdrilling technologies, these “laser-assisted drill bits” could provide an effective
way to gain access to the U.S. energy resources currently locked under
hard-rock formations. 8
An ARPA-E-funded research team at the University of Virginia is currently
developing a new type of wind-turbine blade. Inspired by palm-tree leaves, the
blades are designed to better withstand the intense stresses from operating in
windy offshore locations. The group will test a prototype at DOE’s testing center
in Colorado in the summer of 2018. 9

Key Elements of the FY 2019 Budget Proposal
The FY 2019 budget request would eliminate ARPA-E.
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