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ARPA-E’s History
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In 2007, The National Academies recommended Congress establish an 
Advanced Research Projects Agency within the U.S. Department of Energy 

…“The new agency proposed herein [ARPA-E] is patterned after that 
model [of DARPA] and would sponsor creative, out-of-the-box, 
transformational, generic energy research in those areas where industry by 
itself cannot or will not undertake such sponsorship, where risks and 
potential payoffs are high, and where success could provide dramatic 
benefits for the nation.”…
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ARPA-E Mission, Goals, & Means

Goals: Ensure America’s
‣Economic Security 
‣Energy Security
‣ Technological Lead in Advanced 

Energy Technologies
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Means: 
• Identify and promote revolutionary advances in fundamental and applied 

sciences 
• Translate scientific discoveries and cutting-edge inventions into technological 

innovations 
• Accelerate transformational technological advances in areas that industry by 

itself is not likely to undertake because of technical and financial uncertainty 

Mission:  To overcome long-term and high-risk technological barriers in the 
development of energy technologies 

Reduce 
Emissions

Improve 
Energy 

Efficiency

Reduce 
Energy 
Imports



Built on DARPA foundation, but with key 
differences…
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Flat organization

High risk / return 
R&D

Tech-to-
market focus

Empowered 
program directors

Internal program 
pitches / scrubs

Institutional 
independence

Substantial 
involvement in 

tech management

Fully in-house 
contracting

Staged prototype 
demonstrations

Large-scale 
systems 

integration

DARPA-like Foundation

ARPA-E Additions

Fellows as 
creative resource

Special hiring 
authority with term 

limits (3-4 yrs)

Majority 
cooperative 
agreements

Primary “customer” 
(DoD)Unique to DARPA:

Flexible and nimble 
response to changing 

technology opportunities



Creating New Learning Curves
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Focused programs prioritize R&D topics by their potential to make a 
significant difference in ARPA-E’s mission space.  

• Size of the potential impact
• Technical opportunities for transformation
• Portfolio of projects with different approaches

ARPA-E Program Types

OPEN programs support the development of potentially disruptive 
new technologies across the full spectrum of energy applications.  

• Complement focused programs
• Support innovative “one off” projects
• Provide a “snapshot” of energy R&D OPEN Solicitations

Focused Solicitations
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Developing ARPA-E Focused Programs
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PROGRAM DEVELOPMENT CYCLE

ARPA-E Program Directors

http://arpa-e.energy.gov/?q=about/profiles/dr-paul-albertus
http://arpa-e.energy.gov/?q=about/profiles/dr-paul-albertus


ARPA-E Program Framing Questions
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What is the problem to 
be solved? 

What is new in our 
approach?  Why is 
now the right time to 
solve this problem?

What are the program 
goals and how will 

progress towards those 
goals be measured?

Who will do the R&D? 
What disciplines need 

to come together? 

What is the value 
added? Does it 

complement R&D efforts 
in other DOE programs, 
federal agencies, and 

the private sector?  

What prevents the 
problem from being 
solved today?  Is it 

ARPA hard? 

What is the pathway to practical 
impact?  How will barriers to 

commercialization be overcome?

If successful, how will the proposed 
program impact one or more of 

ARPA-E’s mission areas? 

Adapted from the DARPA Heilmeier questions



If it works…

will it matter?



ARPA-E Program and Project Examples

9

ELECTRICITY 
GENERATION

ELECTRICAL GRID 
& STORAGE

EFFICIENCY
&

EMISSIONS

TRANSPORTATION 
& STORAGE

2010 - 2012

ALPHA

ARID

DELTA

FOCUS

METALS

MONITOR

CHARGES

RANGE

REMOTE

SWITCHES

TERRA

GENSETSREBELS

NODES

MOSAIC

TRANSNET

2013-2014 2015 2016

GRID DATA

IONICS

SHIELD ENLITENED

REFUEL

ROOTS

NEXTCAR

ADEPT

AMPEDBEEST

BEETIT

ELECTROFUELS

GENI

GRIDS HEATS

IMPACCT

MOVEPETRO

REACT

SOLAR ADEPT

OPEN 2009
36 projects

OPEN 2012
66 projects

OPEN 2015
41 projects



Currently Active FOAs
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Power electronics:
PNDIODES:  Selective area doping of III Nitrides (GaN); 
supplement to SWITCHES program 
CIRCUITS:  Advanced circuit topologies to take full advantage 
of WGB devices; broad application space

FACES:  Replacing travel for communication with digital human 
representation

MARINER:  Advancing marine cultivation of macroalgae as 
biofeedstocks for fuel and chemicals

SENSOR:  Occupancy, people counting, and CO2 sensing for 
optimal HVAC and ventilation efficiency in residential and 
commercial applications



ARPA-E Project Portfolio by Lead Organization
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ARPA-E supports multi-institutional teams with substantial involvement from the private sector:
76% of projects involve more than one institution
75% of projects include the private sector, as leads or partners

Includes SBIR

University
43%

Small Business
31%

Federally 
Funded 

Research and 
Development 

Center (FFRDC)
8%

Large Business
14%

Non-Profit
4%
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Energy Technology “Mountains of Opportunity”



Technology to Market (T2M)

‣ What happens at the end of an ARPA-E project?
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Kickoff

ARPA-E

Private Sector

Gov’t R&D 
Funding

Why month 37 matters 
so much

• Return on the 
public dollar –
publishing is great, 
but we’re here to 
move a market

• Team Momentum –
Teams have clear 
view on what’s 
required next 

• Thought leadership 
– Validate that we’ve 
hit upon an idea that 
really matters

Month 36
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Manage
Manage project teams’ T2M efforts 

through T2M plans and jointly 
developed milestones

Finance
Engage third-party financiers to 
support continuity of technology 
development towards the market

Advise
Support project teams with skills & 
knowledge to align technology with 

market needs

Scope
Support creation of highly 

innovative, commercially-relevant 
programs 

T2M Approach



Measuring ARPA-E’s Success

Since 2009 ARPA-E has invested approximately $1.3 billion across 
over 500 projects, through 32 focused programs and 3 open funding 
solicitations.

For all alumni and current projects:
‣ Follow-on Funding

– 45 projects have attracted more than $1.25 billion 
from the private sector

‣ Partnerships with other government agencies
– 60 government projects

‣ New company formation
– 36 new companies formed

15



Want to work at ARPA-E? 
There may be a role for you!
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Program Director Technology-to-Market 
Advisor

Fellow

 Program development
 Active project 

management
 Thought leadership
 Explore new technical 

areas

Interested?
Talk to ARPA-E staff or apply at arpa-e-jobs@hq.doe.gov

 Business development
 Technical marketing
 Techno-economic 

analyses
 Stakeholder outreach

 Independent energy 
technology 
development

 Program Director 
support

 Organizational support
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Unparalleled
Networking 

Highly Selective 
Technology Showcase

Inspiring Keynotes

www.arpae-summit.com

Washington, DCFeb. 27 - Mar. 1, 2017
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