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2020s: a decade of opportunity on 
the frontiers of energy innovation
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The “backroom” processes and mechanisms are 
the key enablers of successful energy innovation



Note that time scales vary across 

category and program. Generally, direct 

spending and loan authority expire by 

FY26, and tax credits by FY32

BIL/IRA has provided significant resources to 

accelerate and expand the innovation pipeline

Energy 

Infrastructure 
Reinvestment, 

$250B

Innovative Clean 

Energy, $55B

AVTM, $55B

CO2 

Infrastructure, 
$10B

Tribal Loans, $20B
BIL, $63B

IRA, $35B

Additional 

CHIPS, $17B

Clean Vehicles, $14B

Manufacturing, $37B

Fuels, $9B

Hydrogen, $13B

Energy Efficiency, $37B

Electricity, $157B

Tax 

Credits, 
$271 

billion

Direct Spending, 

$194 billion

DOE Loan 
Authority, 
$390 
billion

Potential FY24-28 
Appropriations, $79B

Carbon Management, $3.2B



DOE put in place the initial pieces necessary 
to accelerate the innovation process
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FOAs

Crosscuts

Under 
Secretary for 
Infrastructure

Joint Strategy 
Teams (JST)

Earthshots™

ARLs

OCED

PIAs

RFIs EPIC

Liftoff 
Reports

LEEP

BIL-TCF

Supply Chain 
Strategy
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Steps to Build Upon DOE Progress

Establishing a 
Comprehensive 
Framework for 
End-to-End 
Innovation

Pilot-testing 
more Effective 
and Efficient 
Business 
Models

Enhancing the 
Role of the DOE 
National 
Laboratories as 
Strategic 
Partners

Strengthening 
Department-
wide Support 
Functions:

Clarifying 
Protocols for 
International 
Energy RD&D 
Engagement

Envisioning a 
Future DOE for 
Long-term 
Success

Energy 
Information, 
Supply Chains, 
Workforce, 
Financial 
Management



Accelerating innovation requires 
end-to-end strategies

Invention

- Discovery Science
- Use-Inspired 

Research
- Proof-of-Concept

Translation

- Prototypes
- Semi-Works
- Pilot Plants

Adoption

- Initial Deployment
- Test Marketing
- Pioneer Plants

Diffusion

- Widespread 
Adoption

- Improved 
Technology Process

Invention

- Discovery Science
- Use-Inspired 

Research
- Proof-of-Concept

Translation

- Prototypes
- Semi-Works
- Pilot Plants

Adoption

- Initial Deployment
- Test Marketing
- Pioneer Plants

Diffusion

- Widespread 
Adoption

- Improved 
Technology Process

Learning by Using

Learning by Doing

Build Connective Tissue to support end-to-end strategies

• Enhance learning by doing, with a key role for National Labs

• Fast track program to advance technologies to demonstration

• Transform SBIR and STTR grants to increase flexibility

• Regional and place-based innovation
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Piloting more efficient and effective 
business models

Objectives:

1. Reflect new environment of higher interest rates and legacy inflation
2. Facilitate partnerships with an expanded suite and players

Methods:

• Blended and stacked finance—grants, loans, tax credits
• Flexible cost-sharing
• Use OTAs and prizes to simplify and speed up paperwork—greater focus on 

performance requirements rather than procedural compliance
• Stand up FESI to extend DOE funded programs
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Foster regional innovation 
ecosystems

Funding for new regional 
innovation initiatives

Location of current and future regional and 
place-based innovation initiatives 



Enhancing the National Laboratories to support 
accelerated end-to-end energy innovation
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• Regional innovation ecosystems
• Support to demonstration and deployment
• Integration of crosscutting RD&D initiatives

• Platform technologies for applications
• Lab Directed Technology Maturation
• Enhancing Lab culture 
• Expanded test beds

• Royalty sharing
• Entrepreneurial leave
• Entrepreneurship training
• Awards

• Laboratory contract incentives

O

DOE 
National Lab 
Policy Office

FFRDC strategic 
partnership with 

DOE

Laboratory Directors and 
Program Managers

Individual Laboratory 
researchers

M+O 
contractor 

role



11

National Laboratory Linkages to DOE 

Organizational Structure

LANL
SNL
LLNL

Bettis
Knolls

INL

NETL

NREL

ORNL
ANL
LBNL
PNNL

BNL
SLAC
PPPL
Ames 

TJNAF
FNAL

SRNL
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Managing Energy Supply Chains

The DOE Manufacturing and 

Energy Supply Chain (MESC) 

office should develop a critical 

materials supply chain 

roadmap…The roadmap should 

expand upon the supply-focused 

issues in the DOE supply chain 

strategy report and critical materials 

assessment to also address 

opportunities for critical materials 

recycling and substitution.

DOE Actions EFI-recommended next step

2023 DOE Critical 
Materials Assessment

2022 DOE Supply 
Chain Strategy

Critical Materials Supply 
Chains Roadmap 

(proposed)



Expanding Energy RD&D crosscuts

$ <$50 million requested in FY24
 $$ >$50 million requested in FY24

◊ Received BIL/IRA Funding

▲ TBD (ARPA-E funding determined 
annually based on priorities)

* Also an Energy Earthshot 13



Multi-year 
charter

Flexible Scope 
of Work

Dedicated senior 
level crosscut 
leadership

Dedicated 
budgetary 
resources

Streamlined 
administrative 
processes

Successful 
Innovation 

Integrated DOE 
and National Lab 
Management 
Structure

Specific RD&D 
roadmap
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Effective Crosscutting Initiatives:
7 Essential Elements



Hybrid DOE Organizational Structure:
Fuels, Technologies, Innovation, End Uses
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Functional taxonomy of current 
DOE Program Organizations

Fuels
• Nuclear
• Solar
• Wind
• Water
• Coal
• Petroleum and 

Natural Gas
• Geothermal
• Bioenergy

Technologies and Crosscuts
• Electricity and Grid 

Technologies
• Cybersecurity, Energy Security, 

and Emergency Response
• Energy Storage
• Carbon Management
• Artificial Intelligence and 

Technology
• Arctic Energy
• State and Community Energy 

Programs
• Materials

End Uses
• Building Technologies
• Vehicle Technologies
• Advanced Manufacturing
• Industrial Efficiency and 

Decarbonization
• Indian Energy
• Grid Deployment Office

Stage of 
Innovation

• Science
• OCED
• ARPA-E
• OTT
• LPO
• FEMP

Move toward organizational structure based on 
end-use markets over time?
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DOE organizational changes focus on near term 

implementation of BIL and IRA

DOE organizational 
structure is 
increasingly hybrid 
mix of fuels, 
technologies, 
innovation states, 
and end uses

Under Secretary 
for Infrastructure 
responsible for 
$84 Billion BIL and 
IRA portfolio
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Industrial innovation: uniquely 
complex challenge

Application of platform technologies, such as AI, computing and simulation, synthetic biology, micro 
nuclear reactors, etc., could lead to disruptive change

Multiple objectives
• Market dynamics (including 

disruptive change)
• Product quality
• Potential future innovation
• Productivity
• Competitiveness and trade
• Supply chain risk
• Workforce requirements
• Community impacts
• Stranded asset risk (e.g., fossil 

fuel ban)

Multiple technologies
• Industrial CCS 
• Electrification of process 

heating
• Industrial heat pumps 
• Clean hydrogen 
• Nuclear heat 
• Biochemical process change
• Lower temperature 

thermochemical processes 

Multiple DOE organizations
• FECM
• IEDO
• OCED
• AMMTO
• MESC
• HTFC
• NE
• SC
• ARPA-E

Comprehensive crosscutting RD&D strategy
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