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Message from the Chief Commercialization Officer
and Director of the Office of Technology
Transitions

Since | began work as OTT’s fourth appointed Director and DOE’s second Chief
Commercialization Officer in January 2021, much has changed. The passage of the Bipartisan
Infrastructure Law (BIL), Inflation Reduction Act (IRA), and CHIPS and Science Act (CHIPS) marks
a watershed moment for DOE’s commercialization mission and OTT’s role within that broader
mission. Since its inception, DOE has largely been funded to conduct basic and applied research,
national security missions, as well as support technology-push pathways. This new trifecta of
laws harkens to Robert Frost’s poem, The Road Not Taken, since it propels our agency to
transform its commercialization approach.

The launch of the historic BIL/IRA/CHIPS missions together represent roughly a half-trillion
additional dollars to transform our energy economy. However, transformation requires
activating the $23 trillion investments in the private sector. This new portfolio of programs
funded through this landmark legislation extended our mission to functionally span the full
research, development, demonstration, and deployment (RDD&D) continuum. As the primary
facilitator of commercialization for DOE, OTT embraced this as an opportunity to complement
our technology-push mindset with new market-pull thinking. To guide the agency, including our
DOE National Laboratories, plants, and sites (herein “DOE Laboratories”), on this less traveled
commercialization path requires close partnership with the private sector and an extension of
DOE’s mindset to connect technologies more effectively to markets.

By design, we are a leverage office, in which our core function is to empower and activate
others, both funders and practitioners, to launch technologies more effectively into the real
world. OTT’s annual appropriation as a portion of the DOE’s total non-defense budget is
measured in fractions of a percentage point (~0.1 percent in fiscal year [FY] 2023). We have
built a top-notch team and an innovative commercialization programs portfolio (see Goal 1 in
this report). For instance, we have created a suite of commercialization tools and capabilities
that are highly valued within DOE and beyond, such as our portfolio of programs under the
Technology Commercialization Fund (TCF). We have also launched an innovative combined
prize authority and financial assistance approach for the Energy Program for Innovation
Clusters (EPIC) program, which supports incubator networks across the Nation. We are effective
at catalyzing ecosystems that include all of DOE, DOE Laboratories, the interagency, and the
private sector; and by any measure, the return on our program investments is high.

Examples of this include the Commercial Adoption Readiness Level (ARL) framework and
Pathways to Commercial Liftoff series of reports (see Goal 2 in TTEP)—both serving internal and
external customers to better characterize and create a common fact base for the decision
landscape that drives capital allocation decisions. These tools build on and complement DOE’s
existing and extensive suite of available tools and resources (e.g., Technology Readiness Levels)
that provide insight into relative technology maturity and define technology development
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roadmaps. OTT’s focus is to ensure that market-pull thinking is part of any discussion around
how to best progress promising technologies along the RDD&D continuum.

OTT’s origin story is deeply rooted in catalyzing DOE Laboratory technology transfer, and this
remains core to our program and policy mission. OTT is well-positioned to understand
challenges and help reduce barriers to commercialization in coordination with other relevant
DOE offices through various approaches, including convening key technology transfer
stakeholders, collecting, and analyzing DOE Laboratory technology transfer metrics, and
contributing to DOE commercialization policy (see Goal 3). OTT is also leading the Department’s
efforts to identify, assess, and conditional upon availability of funding, test new approaches and
mechanisms to make it easier for America’s almost infinite pool of talented students,
entrepreneurs, and technologists to do business with DOE. Ongoing efforts include establishing
a DOE-related Foundation for Energy Security and Innovation and piloting the DOE’s first
Partnership Intermediary Agreement (PIA) (see Goal 3).

It is important to walk our own talk, and OTT does this by maintaining an active portfolio of
direct partnership development. Federal agencies like the DOE can be difficult to navigate;
however, public-private partnerships are critical to launch entirely new technology sectors,
since these sectors must be private sector led but government enabled. In addition to the
marquis funding, our DOE Laboratories offer a unique, world-class portfolio of technologies,
expertise, and facilities that can help mature technologies developed in-house or validate and
advance technology developed externally. Our Lab Partnering Service, in service since FY 2019,
provides a one-stop access point to this trio of DOE Laboratory assets and describes numerous
stories of commercialization successes enabled through DOE investments.

Telling these success stories is also a central responsibility of the office and one we have made
great progress on over the last year, in particular. Our website also now features “Innovation
Powered by DOE” an interactive dashboard of over 450 amazing DOE laboratory success stories
that directly resulted from DOE investments as well as successful projects OTT has funded,
ranging from job placements for new tech transfer professionals that have participated in OTT’s
career development programs to successful first demonstrations of technologies we have
nurtured through our Lab and student entrepreneurship programs (see Goal 4).

We strive to fulfill Executive Order 14035, the President’s diversity, equity, inclusion,
accessibility, and sustainability objectives, both in the communities we serve with our
programming and in the composition of our growing OTT team. Today’s OTT includes an
amazing collection of professionals with varied backgrounds, perspectives, and specialized
skillsets to ensure OTT remains nimble and capable of meeting the fast-evolving needs of DOE’s
commercialization mission.

We also recognize the need to balance facilitating commercialization with ensuring that
national and economic security are appropriately considered when translating potentially
sensitive and strategic technology to the marketplace. These may seem to be dueling missions,
but OTT is working closely with DOE and interagency colleagues to ensure that we chart a path
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that enables a growth of commercialization opportunities and outcomes while remaining
vigilant about keeping DOE-funded intellectual property out of the wrong hands.

Underpinning all our efforts in OTT is a commitment to remain vibrant by building out a robust
strategy for developing evidence-building capacity and ensuring evidence is informing decision-
making. This involves instilling a continuous improvement culture for the office that allows us to
benefit from our experiences, understand what works well and why, as well as continually
innovating to enhance our mission delivery.

Commercialization is a full contact sport—messy in its conception, with many pitfalls along the
way, but beautiful when successfully executed. To increase the chances of success, DOE needs
the right tools, the right catalyzing programs, and a willingness to pivot and pilot new ways of
doing business. This TTEP provides a strategic roadmap and implementation plan for OTT to do
just that. To return to and answer the central question in Frost’s timeless poem, OTT has no
regrets about its chosen path and is excited to continue blazing a trail for DOE-wide
commercialization impact.

Sincerely,

720

Vanessa Chan
Chief Commercialization Officer
Director, Office of Technology Transitions
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Executive Summary

The U.S. Department of Energy plays a key role in moving innovative technologies developed by
the National Laboratories, plants, and sites (herein “DOE Laboratories”) and the extramural
research community into the commercial marketplace. It is imperative that DOE’s technology
transfer and commercialization activities help maximize the returns on the taxpayer’s
investments. This goal is further underscored by the unprecedented investments to
commercialize clean energy technologies by advancement across the research, development,
demonstration, and deployment continuum provided through the Bipartisan Infrastructure Law
and the Inflation Reduction Act. In support of these goals, the Technology Transfer Execution
Plan for fiscal years (FY) 2021 to 2025 outlines a strategic framework to support Department-
wide coordination of technology transfer and commercialization activities.

Introduction

This report is intended to meet statutory requirements to describe the progress and
implementation of select technology transfer and commercialization activities at DOE from FY
2019 through FY 2023 as described under the Energy Policy Act of 2005 and the Energy Act of
2020, many of which are activities managed under DOE’s Office of Technology Transitions, as
well as articulate a strategy and plan of action through FY 2025.% This TTEP report primarily
focuses on describing implementation updates from FY 2021 through FY 2023, while providing a
summary of relevant programs and activities for FY 2019 to FY 2020 in Appendix C.

The Secretary of Energy established OTT in 2015 to develop and oversee delivery of DOE’s
strategic vision and goals for technology transfer and commercialization and engagement with
business and industrial sectors across the Nation. Congress further codified OTT’s mission in
2020 to expand the commercial impact of the research investments of the Department; and to
focus on commercializing technologies that support the missions of the Department. OTT's
director is DOE’s Chief Commercialization Officer, with the charge to drive private sector uptake
of clean energy technologies as the steward of commercialization activities across DOE. The
TTEP provides an overview of the evolution in OTT as an organization and its programmatic
offerings since its inception.

DOE intends that the TTEP—which mainly covers a five-year timeframe from FY 2021 to FY
2025—also meets the requirements under the explanatory statement to the Consolidated
Appropriations Act of 2023 to provide a five-year roadmap for achieving OTT’s mission. As such,
the focus of this annual TTEP is on OTT’s mission and goals. This TTEP is not intended to be
comprehensive of the vital contributions from technology transfer and commercialization
activities managed under other DOE program offices and DOE Laboratories. Future annual
updates to the TTEP will continue our collaborative process that engages stakeholders

1 DOE’s Technology Transfer Execution Plan for FY2016 to FY2018 met statutory requirements for annual
implementation updates through from FY 2016 to FY 2018.
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supporting technology transfer and commercialization goals across DOE and the DOE
Laboratories to describe progress and implementation of broader DOE-wide activities related to
the strategic framework.

Strategic Framework

The TTEP strategic framework defines four goals and outlines 10 objectives, key activities, and
an outlook through FY 2025 under each goal. Three cross-cutting approaches support achieving
each goal and address important emerging and evolving topics influencing DOE’s technology

transfer and commercialization landscape (Figure ES-1).

Goal 1:
Accelerate

commercialization of

laboratory
discoveriesto the
marketplace

Objective 1.1—Support DOE
Laboratories, entrepreneurs,
and innovators to move
technologies from
development to
demonstration.

Objective 1.2—Develop
commercialization skills in
DOE Laboratory researchers
and students.

Goal 2:

Infuse private sector
thinking into market

analytics and tools
to shape decision
making

Objective 2.1—Integrate
private sector and market
perspectives to inform DOE
investments and pathways
from laboratory to market.

Objective 2.2 —Create and
disseminate
commercialization analysis
capabilities within DOE and
across the DOE Laboratories.

Goal 3:
Advance policies and
activate partnership

mechanisms that
address DOE
Laboratoryand
other
commercialization
barriers

Objective 3.1—Align the DOE
innovation ecosystem,
including DOE Laboratories, on
ways to make
commercialization processes
more effective

Objective 3.2 —Activate
innovative partnership
mechanisms to make it easier
to engage with DOE programs
and DOE Laboratories.

Objective 3.3—Collect and
analyze DOE laboratory
technology transfer activities
to inform performance and
policymaking.

Objective 4.1—Increase
awareness of and access to
DOE laboratory resources to
drive licensing and advance
technology maturation.

Objective 4.2—Create public-
private partnerships that
marshal DOE resources to fill
commercialization gaps for
emerging and strategic
sectors.

Objective 4.3—Amplify
technology transfer and
commercialization successes.

Cross-Cut1: Increase d'iversity, equity, inc'l'usion, and_accessibi'l'ity(DElA) and expa nd
reach to underserved communities.

Figure ES-1. DOE’s Technology Transfer and Commercialization Strategic Framework
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Goals, Objectives, and Key Activities
Goal 1: Accelerate Commercialization of Laboratory Discoveries to the Marketplace

The first goal enumerated in the TTEP is for DOE to accelerate the commercialization of
laboratory discoveries to the marketplace.

Objective 1.1—Support DOE Laboratories, Entrepreneurs, and Innovators to Move
Technologies from Development to Demonstration

DOE strives to support the transition of technologies across the RDD&D continuum, and the
transition from development of a prototype to technology demonstration is one of the most
challenging valleys of death. OTT support bridges this gap, for example, through current and
past programs like the Technology Commercialization Fund, Energy Program for Innovation
Clusters, COVID-19 Technical Assistance Program (CTAP), and Practices to Accelerate the
Commercialization of Technologies (PACT).

TCF is comprised of the largest group of funded programs managed under OTT, mandated by
Congress to “provide matching funds with private partners to promote promising energy
technologies for commercial purposes” and funded by a 0.9 percent contribution from DOE
applied energy funding. Designed to promote technology maturation, TCF consists of two sub-
programs, each with different requirements and goals.

e The first TCF sub-program is the Base annual appropriations TCF (Base TCF), funding
specific commercialization projects at DOE Laboratories. OTT manages this funding in
close coordination with DOE program offices. Incorporating stakeholder feedback, Base
TCF also supports projects targeted at enhancing the infrastructure of
commercialization at the DOE Laboratories by investing in developing and sharing tools,
practices, and approaches that enable high-impact technology transfer.

e The second TCF sub-program, Bipartisan Infrastructure Law (BIL) TCF, represents a
portfolio of programs launched in FY 2022 to manage the TCF funding flowing from the
BIL. OTT administers BIL TCF collaboratively with DOE program offices to further support
energy technology maturation in alignment with the BIL appropriations. Though not
limited to funding DOE Laboratory programs, BIL TCF provides an effective conduit for
BIL funding to activate the DOE Laboratories in support of DOE infrastructure mission
objectives. OTT launched new initiatives under this program in FY 2023, including for
example, the Carbon Dioxide Removal Measurement, Report, and Verification Lab Call,
which offers an opportunity for private industry to partner with DOE’s Laboratories to
drive commercialization of carbon management technologies.

In addition to TCF, OTT’s other funding programs have supported and continue to support the
transition of technologies from development to demonstration and beyond through a variety of
innovative mechanisms—
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EPIC provides direct funding to place-based innovation ecosystems, supporting
incubators and accelerators to directly foster technology development by energy-
focused startup companies. EPIC has awarded funding to recipients supporting startups
across 40 states and supports DOE’s commitments under the Justice 40 (J40) Initiative,
which aims to ensure more than 40 percent of the benefits from DOE covered programs
flow to historically disadvantaged communities.

Over the course of the COVID-19 pandemic, CTAP originally provided funding for DOE
Laboratories to assist non-DOE entities working to combat the coronavirus pandemic
and was later expanded to offer short-term engagements with innovators challenged
with technical burdens to take advantage of the cutting-edge researchers and facilities
across the DOE Laboratory complex.

PACT supported numerous projects that worked to enhance commercialization at DOE
Laboratories, such as raising awareness of partnership opportunities and strengthening
entrepreneurial culture.

Beyond OTT’s portfolio, DOE also administers milestone-based demonstration projects for
technologies that have reached the demonstration phase of the continuum. These vehicles
provide alternative ways and additional flexibilities to support the transition of technologies
across the RDD&D continuum.

Objective 1.2—Develop Commercialization Skills in DOE Laboratory Researchers and Students

DOE fills the gap in entrepreneurial and commercialization skills training for both DOE
Laboratory researchers and university students. OTT administers three programs in support of
this objective—Energy I-Corps (EIC), EnergyTech University Prize (EnergyTech UP) and the
Technology Commercialization Internship Program (TCIP).

[ ]

Energy I-Corps, which puts teams of DOE Laboratory researchers through intensive
entrepreneurial training, teaching them to develop market pathways for DOE
Laboratory technologies. EIC is currently in its 18" cohort. Since 2018, OTT has
expanded EIC to include a pipeline program, which offers a miniature version of the EIC
curriculum, in which research teams from all 17 National Laboratories have participated.
EnergyTech UP offers an experiential competition program to college students across
the Nation, providing prizes based on teams’ proposals to accelerate energy technology
commercialization for specific technologies.

TCIP offers students a more direct opportunity to work for OTT and the DOE
Laboratories, enabling joint summer internships in technology commercialization, with a
focus on students from Minority Serving Institutions (MSls) that can serve as pipelines
into full-time employment at the DOE Laboratories.

Goal 1 Outlook

Across OTT’s diverse programs, a common denominator for future success will be our
continued collaboration with both DOE program offices and DOE Laboratories. Across our
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programs, in FY 2023, OTT has collaborated with eight Program Offices?, including nine Energy
Efficiency and Renewable Energy (EERE) sub-offices,® and 16 DOE Laboratories. OTT’s programs
are recurring and serve as a force multiplier for the commercialization goals of DOE writ large
and of specific program offices in support of their missions. OTT, in collaboration with these
program offices, will develop additional mission-appropriate programming, continue improve
outcome tracking, enhance existing programming through performance measurement and
evaluations, and strive to serve a greater number of collaborators.

Goal 2: Infuse Private Sector Thinking into Market Analytics and Tools to Shape Decision
Making

DOE seeks to ground commercialization approaches in market realities. As DOE expands its
demonstration and deployment activities through the implementation of BIL and IRA funding,
driving private sector uptake of clean energy technologies is crucial to maximize returns and
benefits to Americans from these investments. Commercialization relies on the $23 trillion in
the private sector to be activated from the BIL and IRA funding. To do so, DOE needs a deep
understanding of markets and needs to integrate this understanding into its programs and its
interactions with the private sector. As such, the second goal is to infuse private sector thinking
into market analytics and tools used to shape decision making.

Objective 2.1—Integrate Private Sector and Market Perspectives to Inform DOE Investments
and Pathways from Laboratory to Market

OTT supported the integration of market-based perspectives into DOE strategy and activities by
working jointly with the Office of Clean Energy Demonstrations, Office of Policy, and Loan
Programs Office to publish the Pathways to Commercial Liftoff reports*, which provide market
analytics and a common fact base in support of BIL and IRA investments and portfolio
management activities. The Liftoff reports provide tools and information to support DOE
decision-making for funding programs and have activated private sector actors to support the
commercialization of DOE technologies. The Liftoff reports have received abundant private
sector and media attention, including praise that the reports are “the most detailed look yet at

2 program Offices include the Office of Energy Efficiency and Renewable Energy (EERE), Office of Science (SC),
Office of Manufacturing and Energy Supply Chains (MESC), Office of Fossil Energy (FECM), Office of Nuclear Energy
(NE), Office of Electricity (OE), Office of Clean Energy Demonstrations (OCED), Grid Deployment Office (GDO), and
National Nuclear Security Administration. OTT also collaborated with the Office of Energy Justice and Equity, a DOE
staff office.

3 Sub-offices include the Building Technologies Office (BTO), Vehicle Technologies Office (VTO), Solar Energy
Technologies Office (SETO), Geothermal Technologies Office (GTO), Hydrogen Fuel Cell Technologies Office (HFTO),
Wind Energy Technologies Office (WETO), Water Power Technologies Office (WPTO), Bioenergy Technologies
Office (BETO), and Advanced Materials and Manufacturing Office (AMMTO).

4 DOE. “Liftoff Reports,” available at https://liftoff.energy.gov/.
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how now-experimental energy technologies can be rapidly scaled to meet the needs of the
American economy.”?

Objective 2.2—Create and Disseminate Commercialization Analysis Capabilities within DOE
and Across the DOE Laboratories

To align DOE RDD&D activities with private sector realities, OTT has developed (Commercial)
Adoption Readiness Levels (ARLs), a system for combining technology and market risks when
assessing technology maturity, the thinking of which was the basis for the Pathways to
Commercial Liftoff reports. The ARLs help DOE program offices and DOE Laboratories
understand both barriers to and opportunities for moving a technology along the RDD&D
continuum and to aid in decision-making for investments. For instance, ARLs can be mapped
alongside technology readiness levels and investment size to better understand progress of
investments (Figure ES-2).
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Figure ES-2. OTT’s Adoption Readiness Levels Mapped Alongside Technology Readiness Levels (Notional)

Since its inception, ARLs have been embraced across DOE. It has been incorporated in the
beginning of the EIC curriculum and has been a critical tool for entrepreneurs to understand
barriers beyond technology that need to be understood to drive commercialization. The Office
of Clean Energy Demonstrations (OCED) has also used it as the backbone for their Multiyear

5 Meyer, Robinson. “Biden’s Grand Energy Plan Is Finally Getting Real,” March 21, 2023, available at
https://heatmap.news/economy/bidens-grand-energy-plan-is-finally-getting-real.
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Portfolio Planning Report to manage the risk of their portfolio investments. There also has been
traction outside of the DOE with the Geneva Association (insurance consortia) adapting it for
the insurance industry, ASTM creating a subcommittee to explore its development as an
industry standard, and the National Science Foundation (NSF) incorporating it into their I-Corps
curriculum.

Goal 2 Outlook

OTT will continue to inform DOE’s direction through market analytics, including through new
Pathways to Commercial Liftoff reports planned for FY 2024 and the further dissemination of
ARLs to other parts of DOE, including DOE Laboratories. Additionally, OTT is gathering
information about market analysis capabilities across the National Laboratory complex to
identify opportunities to expand use of these capabilities to meet DOE’s needs. Since a
consistent knowledge base supporting DOE’s funding decisions requires the capability to
conduct commercialization analyses, OTT will develop a framework for building capacity across
the DOE Laboratories to support this market analysis work.

Goal 3: Advance Policies and Activate Partnership Mechanisms that Address DOE Laboratory
and Other Commercialization Barriers

In addition to evaluating and embracing private sector perspectives and needs, OTT also
recognizes that DOE operates as a public institution and that public policies govern the
mechanisms that support and that can hinder achieving technology transfer and
commercialization goals. To center enabling commercialization of federally funded technologies
at the heart of OTT’s mission, the third goal is to advance policies and activate partnership
mechanisms that address DOE Laboratory and other commercialization barriers.

Objective 3.1—Align the DOE Innovation Ecosystem, Including DOE Laboratories, on Ways to
Make Commercialization Processes More Effective

OTT pursues this objective through coordination with three stakeholder communities: DOE
Laboratories, primarily through the Technology Transfer Working Group (TTWG) and the
National Laboratory Technology Transfer (NLTT) Council; DOE headquarters elements, primarily
through the Technology Transfer Policy Board (TTPB); and the Federal interagency community,
primarily through the National Science and Technology Council’s Lab-to-Market Subcommittee,
the Federal Interagency Working Group on Technology Transfer (IAWGTT), and the Federal
Laboratory Consortium for Technology Transfer (FLC). The TTPB consists of DOE offices with
equities in technology transfer and commercialization outcomes. TTWG includes staff from DOE
Laboratories and site and field offices. The FLC helps support training, partnerships, and
promotion of DOE Laboratory successes. Engagements with these communities help identify
areas of concern and opportunities for improvement to inform development and
implementation of policies and processes.
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Objective 3.2—Activate Innovative Partnership Mechanisms to Make It Easier to Engage with
DOE Programs and DOE Laboratories

In support of this objective, OTT supports the development of DOE’s first ever agency-related
foundation to support the DOE mission, the Foundation for Energy Security and Innovation
(FESI). The new Foundation, authorized through the CHIPS and Science Act, will be an
independent non-profit entity that supports DOE in its critical mission to ensure America’s
continued security and prosperity through transformative science and technology solutions.
Once established, the FESI will be able to raise and invest funds through engagements with the
private sector and philanthropic communities and will be able to complement DOE investments
in cutting-edge research helping to bridge commercialization gaps.

To expand the use of other innovative partnership mechanisms, OTT has long served as an
informal educator and guide on use of Prize Authority to other DOE Programs. More recently,
OTT supported analyses of ways to enhance DOE’s use of Partnership Intermediary Agreements
and the Other Transactions (OT) authority, both tools for easing unnecessary burdens to enable
projects that cannot easily achieve the intended impact through traditional means. These tools
can enhance the ease and impact of DOE program management and avoid unnecessary
burdens on potential partners. Building on these efforts, DOE launched a PIA Pilot in FY 2023,
which OTT manages. The PIA Pilot is expected to enhance DOE’s mission, including technology
transfer and commercialization activities, for example, by increasing flexibility and engagement
with non-traditional partners, such as startups and small businesses. After the PIA Pilot was
formally established, numerous Sponsoring Offices (including MESC, OCED, EERE, OTT, OE,
SETO, FECM, WETO, GDO, Office of State and Community Programs, and Office of
Cybersecurity, Energy Security and Emergency Response) began to leverage the new
mechanism. From June 18 to November 30, 2023, DOE approved 12 partnership intermediary
project orders with a potential aggregate funding level of $130M. Additionally, there are 15
projects defined and in development, expected to turn into additional project orders for FY
2024.

Objective 3.3—Collect and Analyze DOE Laboratory Technology Transfer Activities to Inform
Performance and Policymaking

Policymaking to enhance technology transfer requires the collection and analysis of information
and data on commercialization impacts to understand performance and lessons learned. OTT
manages an annual technology transitions data call to gather this data as well as supports
assessment of DOE laboratory performance on technology transfer and commercialization in
coordination with program offices that oversee the DOE Laboratories. OTT contributes input to
the Performance Evaluation Management Plan (PEMP) process for the National Laboratories
and makes recommendations regarding the integration of technology transfer and
commercialization measures through the PEMPs.
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Goal 3 Outlook

OTT will continue to strengthen coordination in support of policymaking efforts, working with
internal and external working groups to enable the commercialization mission while ensuring
that sensitive and strategic technologies are positioned to support development of robust,
domestic technology sectors. OTT is also advancing planning efforts to establish the FESI in
conjunction with relevant DOE program offices and launched an Innovative Partnership
Mechanisms (IPM) Team that aims to offer expertise on flexible partnering mechanisms to
stakeholders across DOE. This Team will serve as a conduit to the DOE-wide Partnership
Intermediary, engage with the prize community of practice across DOE, and coordinate efforts
to launch the FESI. The IPM Team will coordinate across OTT and DOE program offices to
develop informational materials, analyses and sharing of lessons learned, as well as program
execution support, in coordination with OTT’s commercialization programs team (refer to Goal
1).

Goal 4: Develop and Amplify Effective Ecosystem Engagements and Partnerships

Beyond strengthening coordination within DOE and the DOE Laboratory complex regarding
technology transitions and commercialization, OTT also enables access to and directly engages
industry partners and other external stakeholders to build partnerships that can help move
technologies to market. The fourth and final goal is to develop and amplify effective ecosystem
engagements and partnerships.

Objective 4.1—Increase Awareness of and Access to DOE Laboratory Technologies to Drive
Licensing and Advance Technology Maturation

OTT has created and deployed tools to increase awareness of DOE Laboratory technologies and
capabilities. OTT continues to offer the Laboratory Partnering Service (LPS), a streamlined
website that showcases available technologies and patents at DOE Laboratories and user
facilities. Since FY 2021, LPS has developed tailored content aimed to drive users to information
focused on specific technologies and efforts pursued across DOE and DOE Laboratories, for
example in climate® and energy storage.” In addition, a visual patent search tool was created to
also help external entities more easily navigate the assets available across our DOE laboratories.
OTT has also attended and convened events, both in person and virtually, to engage a broad
range of stakeholders. OTT’s commercialization and partnering experts spoke at numerous
public events over FY 2021 to FY 2023, and OTT hosted conferences and webinars through the
InnovationXLab series, including an in-person summit with over 300 attendees.

6 LabPartnering.org, “Climate,” available at
https://climate.labpartnering.org/?typ%5B%5D=expert&facets=fkgjh,fkgbg,fkgag,fkgcj.
7 LabPartnering.org, “Energy Storage Grand Challenge,” available at
https://esgc.labpartnering.org/?typ%5B%5D=expert&facets=fkihj.
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Objective 4.2—Create Public-Private Partnerships that Marshal DOE Resources to Fill
Commercialization Gaps for Emerging and Strategic Sectors

OTT also facilitates partnerships directly with industry, assisting consortia of public and private
stakeholders seeking to develop emerging technologies in the United States. OTT has also
brought together a diverse set of stakeholders into DOE-led Memoranda of Understanding
(MOUs), facilitating multiple MOUs since FY 2021 on emerging topics including bidirectional
vehicle charging®, the quantum economy, and long duration energy storage.® A particular focus
of this partnering function is to leverage DOE Laboratory facilities and expertise in service to the
development of vibrant, domestic markets that will compete globally in the strategic
technology sectors of the future.

Objective 4.3—Amplify Technology Transfer and Commercialization Successes

OTT is dedicated to increasing public awareness and attracting new partnerships by showcasing
the successes of OTT programs. This is achieved through the collection and dissemination of
success stories, gathered from interviews with participants who have effectively leveraged
OTT's resources in bringing research projects to market. These narratives, presented through
articles, videos, and various media, not only highlight the pivotal role of OTT in technological
advancements but also serve to inspire and engage more industry partners and stakeholders in
OTT's initiatives. This approach aims to strengthen and expand OTT’s ecosystem of
collaboration, thereby enhancing the journey from innovation to commercialization.

Goal 4 Outlook

Going forward, partnership development will continue to remain a priority for OTT, as will
increasing awareness of DOE-funded technologies. OTT will develop a strategic communications
plan to amplify DOE’s commercialization successes and drive future engagements by focusing
on partnerships across diverse communities, technologies, and stages of the RDD&D
continuum. OTT will also leverage its collected data on DOE Laboratory partnering (Objective
3.3) to quantify the narrative of DOE’s commercialization impact.

Cross-Cutting Approaches
Each of the four goals outlined in the strategic framework is supported by three underlying,

cross-cutting approaches. These three approaches shape DOE’s commercialization landscape,
and they are anticipated to continue to do so into the near future.

8 DOE. “Department of Energy Announces First of Its Kind Collaboration to Accelerate "Vehicle-to-Everything"
Technologies,” April 20, 2022, available at https://www.energy.gov/technologytransitions/articles/department-
energy-announces-first-its-kind-collaboration-accelerate.

° DOE. “Department of Energy and Partners Sign Landmark Agreement to Accelerate Long Duration Energy
Storage,” June 27, 2023, available at https://www.energy.gov/technologytransitions/articles/department-energy-
and-partners-sign-landmark-agreement-accelerate.
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The first cross-cutting approach is to increase diversity, equity, inclusion, and accessibility
(DEIA) and expand reach to underserved communities. DOE is committed to integrating DEIA
throughout all programmatic work, policy development, and external partnering efforts. All of
DOE is involved in implementing the Justice 40 (J40) initiative, which directs all covered
programs to be managed toward a goal that 40 percent of their benefits flow toward
disadvantaged communities. OTT’s EPIC, EnergyTech UP, and TCIP are all covered programs
under J40. OTT will continue its focus on catalyzing underserved communities throughout its
activities, including outreach and engagement, and has established an internal DEIA council to
guide this approach.

The second cross-cutting approach is to balance discovery with research security and economic
competitiveness. Reports from internal DOE working groups identified that DOE Laboratory
internal controls to track licensing and monitor compliance throughout the licensing lifecycle
vary across the DOE complex largely due to broad contractor IP rights set by law. OTT has
actively participated in the process of reviewing existing policies and best practices regarding
research security and licensing and in seeking to find a balance between openness and
addressing these concerns. Through OTT’s various teams, OTT is exploring options to support
the DOE Laboratories in conducting analysis to inform patent filing decisions and using tools to
vet potential licensees and conduct license lifecycle management. OTT’s work on these issues is
complementary to the broader research security efforts across DOE.

Finally, the third cross-cutting approach is to build evidence to strengthen transparency and
accountability. Aligned with Congress’ focus and the Office of Management and Budget
requirements for evidence-based decision making in all Federal agencies, OTT plans to develop
an evidence-based framework aimed at continuous improvement of its policies and programs.
OTT is exploring funding and conducting program evaluations, including the development of
short-term and long-term performance measures and metrics; developing a formal Learning
Agenda, which will prioritize OTT’s evidence-building needs; and building a data management
infrastructure to support these efforts. Refer to Table ES-1 for OTT’s key performance metrics
through FY 2025.

Conclusions

The TTEP for FY 2021 to FY 2025 is intended to frame Department-wide coordination and
execution of technology transfer and commercialization activities, in particular those activities
led by OTT. OTT’s missions of commercializing technologies and expanding the impacts of
commercialization from DOE’s investments have been central to DOE’s strategic direction. In
developing future updates to the annual TTEP, OTT will continue to collaborate across the DOE
enterprise, including the DOE Laboratories, to broaden the picture of DOE-wide technology
transfer and commercialization activities supporting the goals and objectives outlined in the
strategic framework. OTT also plans to continue its engagement externally across innovation
ecosystems nationwide to develop and refine commercialization programs, shape technology
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transfer policy, and drive execution and shepherding of technology from the lab to market
throughout our economy.

Technology Transfer Execution Plan for Fiscal Years 2021 to 2025 | Page xvii



Department of Energy | July 2024

Table ES-1. OTT Performance Metrics Through FY 2025.

Goal 1: Accelerate commercialization of laboratory discoveries to the marketplace

Objective 1.1—Support DOE
Laboratories, entrepreneurs, and
innovators to move technologies
from development to demonstration

Metric 1: Launch new BIL TCF programs totaling $210M or more in
cumulative funding.

Metric 2: Launch TCF Base Annual Appropriations solicitations and
obligate all TCF funding.

Metric 3: Implement the first DOE-wide PIA pilot.

Metric 4: Launch the OTT-funded program focused on supporting
incubators and their ecosystems, EPIC.

Objective 1.2—Develop
commercialization skills in DOE
Laboratory researchers and students

Metric 5: Launch three OTT-funded programs, including Energy I-Corps,
EnergyTech UP, and TCIP.

Goal 2: Infuse private sector thinking into market analytics and tools to shape decision making

Objective 2.1: Integrate private
sector and market perspectives to
inform DOE investments and
pathways from laboratory to market

Metric 1: Publish and promote at least nine Pathways to Commercial
Liftoff reports.

Objective 2.2—Bridge DOE activities
with private sector needs by
creating market analysis capabilities
within DOE and leveraging DOE
laboratory capabilities

Metric 2: Integrate ARLs into multiple offices’ strategic planning and
standard operating processes in 2023 and publish the framework
externally.

Goal 3: Advance policies and activate partnership mechanisms that address commercialization

barriers

Objective 3.1—Align the DOE
innovation ecosystem, including
DOE Laboratories, on ways to make
commercialization processes more
effective

Metric 1: Strengthen engagement with the TTWG stakeholders
including DOE Laboratories and site and field offices by hosting at least
4 joint meetings between TTWG and TTPB and facilitating organization
of 2 TTWG meetings annually.

Metric 2: Strengthen engagement with the TTPB stakeholders including
DOE program and functional offices by establishing a charter and
identifying at least 2 annual priorities and deliverables.

Metric 3: Foster engagement among stakeholders across the DOE
complex, including headquarters, site and field offices, and DOE
Laboratories, and the interagency through OTT’s representation on at
least 2 interagency and 3 internal coordination groups.

Objective 3.2—Activate innovative
partnership mechanisms to make it
easier to engage with DOE programs
and DOE Laboratories

Metric 4: Launch the FESI and announce its Board of Directors to
support the DOE mission and to advance collaboration to accelerate
the commercialization of energy technologies.

Objective 3.3—Collect and analyze
DOE Laboratory technology transfer
activities to inform performance and
policymaking

Metric 5: Provide timely dissemination of evidence-based analysis to
stakeholders, such as through publication of at least 4 congressional
reports.

Metric 6: Develop and implement an OTT learning agenda and
establish an analytical and evaluation capability to support evidence-
based decisions.

Goal 4: Develop and amplify effective ecosystem engagements and partnerships

Objective 4.1—Increase Awareness
of and Access to DOE Laboratory
Technologies to Drive Licensing and
Advance Technology Maturation

Metric 1: Grow awareness of DOE technology opportunities and
expand the network of potential partners.
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Objective 4.2—Create public-private  Metric 2: Facilitate and develop partnerships that bring together

partnerships that marshal DOE stakeholders to close gaps in the pathway to market for key technology
resources to fill commercialization areas.

gaps for emerging and strategic

sectors

Objective 4.3—Amplify technology Metric 3: Track and increase engagement through success story
transfer and commercialization dissemination.

successes
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I. Legislative Language

The Department of Energy (DOE) intends that this report meets the statutory requirements to
describe the progress and implementation of select technology transfer and commercialization
activities at DOE from fiscal years (FY) 2019 and FY 2023 as provided under the Energy Policy
Act of 2005 (EPAct of 2005) and the Energy Act of 2020 (EA2020). Section 1001(g) of EPAct 2005
(42 U.S. Code § 16391 (h)) states:|

(2) Updates: Each year after the submission of the plan under paragraph (1), the
Secretary shall submit to Congress an updated execution plan and reports that describe
progress toward meeting goals set forth in the execution plan and the funds expended
under subsection (e).

EA2020 Section 9007 states that “the Secretary of Energy shall submit a “report on the progress
and implementation of programs established under sections 9001, 9002, 9003, 9004, and 9005
of this Act.” These provisions describe the following select activities, several of which are
managed under the Office of Technology Transitions (OTT)—

e Coordination and technology transfer programs supported by OTT (Section 9001);
e Lab Partnering Service (LPS) pilot program (Section 9002);

e Technology Commercialization Fund (TCF) (Section 9003);

e Streamlining prize competitions (Section 9004); and

e Milestone-Based Demonstration Projects (Section 9005).°

DOE’s Technology Transfer Execution Plan 2016-2018 met statutory requirements for annual
implementation updates from FY 2016 to FY 2018.! This updated report primarily focuses on
describing implementation updates from FY 2021 through FY 2023, while providing a summary
of major milestones and implementation of relevant programs and activities in FY 2019 to FY
2020, among other years since OTT’s establishment in FY 2015, in Appendix C. In addition, this
report is prepared in accordance with the requirements in the explanatory statement to the
Consolidated Appropriations Act of 2023 (Public Law 117-328), which states that OTT provide “a
report outlining the office's five-year roadmap to achieving its goal of commercializing the
Department's technology.”*? As such, the focus of this Technology Transfer Execution Plan
(TTEP) emphasizes OTT’s strategic mission and goals to support technology transfer and
commercialization across DOE. This TTEP is not intended to be comprehensive of the vital
contributions from technology transfer and commercialization activities managed under other

10 Sections 9001 through 9003 enumerate specific activities managed under OTT.

11 DOE. 2016. Technology Transfer Execution Plan 2016-2018, available at:
https://www.energy.gov/sites/prod/files/2016/10/f33/TTEP%20Final.pdf.

12 Explanatory Statement for Division D--Energy and Water Development And Related Agencies Appropriations Act,
2023, available at https://www.appropriations.senate.gov/imo/media/doc/Division%20D%20-
%20Energy%20&%20Water%20Statement%20FY23.pdf?ref=the-wavelength.
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DOE program offices and DOE Laboratories. Future annual updates to the TTEP will continue
our collaborative process that engages stakeholders supporting technology transfer and
commercialization goals across DOE and the DOE Laboratories to describe progress and
implementation of broader DOE-wide activities related to the strategic framework.

The strategic framework will be revisited and reviewed every four years after FY 2025. The
remainder of this report describes—

e In Chapter Il, definitions for select terms used throughout this report;

e In Chapter lll, an overview of OTT,;

e In Chapter IV, DOE’s strategic framework, including strategic goals, objectives, and key
activities, focusing on FY 2021 and FY 2023 activities, as well as an outlook through FY
2025;

e In Chapter V, concluding words on the importance of technology transfer and
commercialization at DOE and OTT’s mission; and

e In appendices, the full text of legislative provisions covered by this report (Appendix A);
projects funded under the TCF program since FY 2016, as required by EA2020 Section
9003 (Appendix B); and major milestones related to OTT’s organizational and
programmatic evolution and implementation from FY 2015 to FY 2020 (Appendix C).

II. Definitions

Several terms used throughout this report are worthwhile to define for the purposes of this
report at the outset.

Commercialization—refers to the process by which new technologies reach full commercial
scale and are available in the marketplace by navigating the research, development,
demonstration, and deployment (RDD&D) continuum. Reaching full-scale deployment
requires technology and adoption risks to be driven down as technologies navigate across
the RDD&D continuum.

Demonstration—refers to a stage in the research, development, demonstration, and
deployment (RDD&D) continuum in which an objective is to determine the technical and
commercial feasibility of new technologies.!3

DOE Laboratories—refers collectively to DOE’s 17 National Laboratories and the five plants
and sites under the National Nuclear Security Administration (NNSA).

Research, development, demonstration, and deployment (RDD&D) continuum—defines the
path to commercialization where a technology starts as an innovative idea in research,

13 As defined in EPAct of 1992 and codified in 42 USC §13541 (a).
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moves to development where the first prototype is created, then to demonstration where
the solution is tested in the real world and ending with commercial scale deployment.
Although RDD&D is a continuum, the pathways across stages are not always linear and
technologies may need to go back to earlier stages to be refined.

Technology transfer—refers to the process by which existing knowledge, facilities, or
capabilities are used to fulfill public and private sector needs.* For the purposes of this
report, technology transfer spans across the RDD&D continuum and represents activities
supporting commercialization across the DOE Laboratories and DOE-funded research
communities.

Technology transition—refers to multiple, interlinked connections occurring across different
stages of the RDD&D continuum that are needed to achieve commercial impacts.®®

III. Overview of OTT

To meet the Nation’s climate, national security, and economic development goals, DOE’s
investments in early-stage discoveries must be guided across the research, development,
demonstration, and deployment (RDD&D) continuum to deliver market solutions. To support
this goal, the Secretary of Energy established the Office of Technology Transitions (OTT) in 2015
to develop and oversee delivery of DOE’s strategic vision and goals for technology transfer and
commercialization and engagement with business and industrial sectors across the Nation.
Congress further codified OTT’s mission in 2020 “to expand the commercial impact of the
research investments of the Department and to focus on commercializing technologies that
support the missions of the Department.”® OTT works to fill gaps in the RDD&D continuum to
accelerate both DOE and private sector investments toward the commercialization of clean
energy technologies. OTT guides the stewardship of technology transfer and commercialization
activities across the DOE enterprise, including the DOE Laboratories across the Nation. To
accomplish its mission, OTT creates specialized tools, training, analyses, and programs as well as
supports policy development, coordination, and partnership development to enable successful
technology transfer, transition, and commercialization of new technologies.

The Chief Commercialization Officer is responsible for driving private sector uptake of clean
energy technologies as the steward of commercialization activities across DOE. In addition, in
2022, OTT’s reporting structure moved from directly reporting to the Office of the Under
Secretary for Science and Energy to the Offices of the Secretary and Deputy Secretary of

14 Federal Laboratory Consortium for Technology Transfer (FLC). 2023. FLC Technology Transfer Desk
Reference: A Comprehensive Introduction to Technology Transfer. Cherry Hill: Federal Laboratory
Consortium for Technology Transfer.

15 Modified as referenced in DOE. 2016. Technology Transfer Execution Plan 2016-2018, available at
https://www.energy.gov/sites/prod/files/2016/10/f33/TTEP%20Final.pdf.

16 Energy Act of 2020, Section 9001.
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Energy. Through these roles, OTT ensures that the Secretary of Energy’s vision for realizing
commercialization impacts is reinforced and guided across the DOE enterprise.

OTT has evolved since its establishment in 2015, adapting to changes in organizational and
reporting structure and expansion of its mission. OTT expanded its programs to include
innovative partnership mechanisms—such as prizes and internships, supporting 55 prize
winners and 51 interns from FY 2021 through FY 2023. OTT continues to create a robust
portfolio or first-of-kind innovative partnership mechanisms—such as coordinating across DOE
program offices to establish a partnership intermediary agreement (PIA)” and advancing the
establishment of the Foundation for Energy Security and Innovation (FESI), DOE’s first agency-
related foundation?®. Recently, from FY 2021 through FY 2023, OTT managed an increase in
total annual budget of more than 25 percent from $17.6 million (M) to $22.1M. In addition, OTT
managed an increase of more than S60M annually under management through the TCF, DOE’s
core commercialization program, from clean energy demonstration and other investments
under the Bipartisan Infrastructure Law (BIL).

IV. Strategic Framework

This TTEP, for FY 2021 to FY 2025, outlines DOE’s strategic framework to support department-
wide coordination and execution of technology transfer and commercialization. It includes
goals, objectives, and key activities, in particular those managed under OTT. In addition, the
strategic framework covers a five-year timeframe with an outlook for executing activities
through FY 2025. DOE’s strategic framework aims to explain and guide realignment of DOE’s
technology transfer and commercialization investments, programs, and activities with the
priorities and needs across the DOE research enterprise, including DOE Laboratories;
extramural research community, such as entrepreneurs, industry, academia, and incubator and
accelerator communities; non-profits; and State and local governments; among others.
Dialogue with and input from these stakeholders through hundreds of outreach and
engagement efforts informed the development of this strategic framework.

DOE’s strategic framework is summarized in Error! Reference source not found. (and is also
Figure ES-1). The strategic framework outlines four goals and 10 objectives that reflect the
vision for how DOE will bolster the Nation’s climate, national security, and economic
development goals by driving commercialization. In addition, three cross-cutting approaches
support achieving each goal and address important emerging and evolving topics influencing
DOE’s technology transfer and commercialization landscape.

17 Refer to Strategic Framework: Goal 1.
18 Refer to Strategic Framework: Goal 3.
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Goal 1:
Accelerate

commercialization of

laboratory
discoveries to the
marketplace

Objective 1.1—Support DOE
Laboratories, entrepreneurs,
and innovators to move
technologies from
development to
demonstration.

Objective 1.2—Develop
commercialization skills in
DOE Laboratory researchers
and students.

Goal 2:

Infuse private sector
thinking into market
analyticsand tools
to shape decision
making

Objective 2.1—Integrate
private sector and market
perspectives to inform DOE
investments and pathways
from laboratory to market.

Objective 2.2—Create and
disseminate
commercialization analysis
capabilities within DOE and
across the DOE Laboratories.

Goal 3:
Advance policies and
activate partnership

mechanisms that
address DOE
Laboratoryand
other
commercialization
barriers

Objective 3.1—Align the DOE
innovation ecosystem,
including DOE Laboratories, on
ways to make
commercialization processes
more effective

Objective 3.2—Activate
innovative partnership
mechanisms to make it easier
to engage with DOE programs
and DOE Laboratories.

Objective 3.3—Collect and
analyze DOE laboratory
technology transfer activities
to inform performance and
policymaking.

Cross-Cut 1: Increase diversity, equity, inclusion, and accessibility (DEIA) and expand
reach to underserved communities.

Objective 4.1—Increase
awareness of and access to
DOE laboratory resources to
drive licensing and advance
technology maturation.

Objective 4.2—Create public-
private partnerships that
marshal DOE resources to fill
commercialization gaps for
emerging and strategic
sectors.

Objective 4.3—Amplify
technology transfer and
commercialization successes.

A. Goals, Objectives, Key Activities, and Outlook

Figure 1. Strategic Framework with Goals and Cross-Cutting Approaches

This section describes four goals, and, for each, its objectives, key activities, and an overall

outlook for planned activities through FY 2025. The key activities specifically focus on progress
and implementation of activities from FY 2021 to FY 2023 and provide illustrative examples of
outcomes from these activities.

Goal 1: Accelerate commercialization of laboratory discoveries to the marketplace.

DOE must work to maximize the transfer and transition of technologies toward
commercialization to meet the Nation’s needs in a rapidly shifting technology marketplace.

DOE’s technology transfer and commercialization programs, in particular those managed under
OTT, engage internal and external partners to enhance the Nation’s economic competitiveness
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and strengthen its leadership in critical energy technologies. These programs aim to move
innovations developed by DOE Laboratories as well as external entities, such as entrepreneurs
and startups, from laboratory benches across the Nation to widespread market deployment.

Objectives under Goal 1
DOE has adopted two objectives under Goal 1—

e Objective 1.1—Support DOE Laboratories, entrepreneurs, and innovators to move
technologies from development to demonstration.

e Objective 1.2—Develop commercialization skills in DOE Laboratory researchers and
students.

Objective 1.1—Support DOE Laboratories, entrepreneurs, and innovators to move
technologies from development to demonstration.

One of the most challenging transitions to make across the RDD&D continuum is the transition
from development of a laboratory-based prototype to demonstration, in which a first-of-a-kind
solution is used in a commercial setting. At this stage, technologies tend to be less mature than
desired to attract private sector investments as the linkage to a specific market need is still
being explored and tested. DOE must continuously identify ways to enable its DOE Laboratories
to transfer their technologies to the private sector and drive commercial application of their
technologies at scale. Since FY 2021, OTT has improved upon existing, and created several new,
programs to help entrepreneurs and researchers more efficiently navigate through this stage. In
collaboration with DOE program offices, OTT often develops joint programs to maximize
commercialization impacts.

This objective includes five key program activities—(1) TCF; (2) Energy Program for Innovation
Clusters (EPIC) program; (3) the COVID-19 Technical Assistance program (CTAP); (4) Practices to
Accelerate the Commercialization of Technologies (PACT); and (5) milestone-based
demonstration projects.

Technology Commercialization Fund (TCF)—A core responsibility of OTT is to implement the
TCF, which is funded by statute as a 0.9 percent contribution from DOE’s applied energy
research, development, demonstration, and commercial application funding. Congress
established the TCF through EPAct of 2005 and reauthorized it through EA2020 to “promote
promising energy technologies for commercial purposes.”*® TCF is a competitive funding
opportunity designed support the commercialization of energy technologies and specifically to
help commercialize technologies developed at DOE Laboratories and provide pathways to reach
a viable market. TCF aims to advance technology maturation and commercialization such that

Bconsolidated Appropriations Act, 2021, Public Law 116-260, 116%™ Cong. (December 27, 2020), 134 Stat. 2597,
Sec. 9003. https://www.congress.gov/116/plaws/publ260/PLAW-116publ260.pdf.
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technologies reach a point to attract private sector partners and investments. OTT administers
the TCF, in coordination with fifteen DOE program offices.?’

OTT implements TCF as two programs—the Base Annual Appropriations TCF and the BIL TCF,
the latter established to effectively manage the investments from the BIL.

Base Annual Appropriations TCF—The Base Annual Appropriations TCF (Base TCF) provided
about $33M in FY 2021, about $28M in FY 2022, and over $40M in FY 2023. Historically,
Base TCF has funded technology specific commercialization programs, in which DOE
program offices develop their own proposed use of TCF funding that meets the statutory
requirements. In FY 2022, OTT, in coordination with stakeholders, designed a new approach
to complement this program and announced the TCF Core Laboratory Infrastructure for
Commercialization Lab Call, which focuses on enhancing the infrastructure of
commercialization at the DOE Laboratories by investing in developing and sharing tools,
practices, and approaches that enable high-impact technology transfer. In FY 2022, DOE
awarded approximately S18M to seven first-of-their-kind projects led by teams at Sandia
National Laboratory (SNL), National Renewable Energy Laboratory (NREL), Pacific Northwest
National Laboratory (PNNL), and Lawrence Berkeley National Laboratory (LBNL).

In FY 2023, DOE programs were given the opportunity to work with OTT on a joint lab call
that combines available appropriated TCF funding from multiple DOE program offices,
called the Core Laboratory Infrastructure for Market Readiness (CLIMR) lab call. The CLIMR
lab call seeks to enable and improve commercialization processes at the labs, similar to the
FY 2022 lab call, with an additional topic area seeking technology-specific proposals. Eight
program offices participated in the FY 2023 CLIMR lab call, selecting thirty projects for
funding. Refer to Appendix B for a list of TCF projects from FY 2016 to FY 2023. In November
2023, the Base TCF team at OTT, in collaboration with 14 program offices, released the FY
2024 CLIMR lab call. The FY 2024 CLIMR lab call is structured similarly to the FY 2023 CLIMR
lab call but incorporates some topic area language improvements and an expansion of
solicitation scope. The FY 2024 CLIMR lab call is the largest Base TCF lab call in the
program’s history in both funding available, approximately $40 million, and in program
office participation. Refer to Box: Streamlining Permitting with SolarAPP+ for an example of
a TCF-funded project’s impacts.

20 Office of Cybersecurity, Energy Security, and Emergency Response (CESER); the Office of Clean Energy
Demonstrations (OCED); the Office of Electricity (OE); the Office of Fossil Energy and Carbon Management (FECM);
the Office of Nuclear Energy (NE); and the Office of Energy Efficiency and Renewable Energy’s (EERE’s) Advanced
Materials and Manufacturing Technologies Office (AMMTO), Bioenergy Technologies Office (BETO), Building
Technologies Office (BTO), Geothermal Technologies Office (GTO), Hydrogen and Fuel Cell Technologies Office
(HFTO), Industrial Efficiency and Decarbonization Office (IEDO), Solar Energy Technologies Office (SETO), Vehicle
Technologies Office (VTO), Water Power Technologies Office (WPTO), and Wind Energy Technologies Office
(WETO), and the Office of Manufacturing and Energy Supply Chains (MESC).

Technology Transfer Execution Plan for Fiscal Years 2021 to 2025 | Page 7



Department of Energy | July 2024

Streamlining Permitting with SolarAPP+

The permitting process is one of the biggest bottlenecks for residential solar installation, but the
Solar Automated Permit Processing Plus (SolarAPP+) platform is tackling this challenge one permit at
a time. Launched in 2021, SolarAPP+ now serves more than 62 communities across the Nation, with
more than 22,000 permits issued, 127,000 kilowatts approved, and 22,000 estimated hours saved in
review time.

Created by a team of researchers out of the
National Renewable Energy Laboratory (NREL),
SolarAPP+ is an online platform that instantly
issues permits for code-compliant residential
photovoltaic systems, making it easier for local
governments to approve standardized projects
quickly and safely. As a result, SolarAPP+
projects are permitted, installed, and inspected
13 days sooner than traditional projects and
staff are saving between 15-60 minutes of
review time per permit.

The team initially received funding from the DOE Solar Energy Technologies Office (SETO) through
TCF in 2019. A SolarAPP+ Foundation has been established to transition SolarAPP+ from the NREL
team into a sustainable long-term operation.

Source: DOE, “Streamlining Permitting with SolarAPP+,” available at

https://www.energy.gov/technologytransitions/articles/streamlining-permitting-solarapp.

BIL TCF—The BIL provided $62 billion in new funding to support an array of clean energy
activities, of which $274M will be managed under BIL TCF from FY 2022 through FY 2026. In
FY 2023, OTT provided over $110M for programs and projects that broadly support the
commercialization of promising energy technologies while simultaneously enhancing and
improving the Nation’s infrastructure, competitiveness, opportunity, and equity as well as
addressing the climate crisis. OTT worked closely with OCED, EERE, and FECM to develop
and launch the first four in a series of new programs, including—

e Carbon Dioxide Removal (CDR) Measurement, Report, and Verification Lab (MRV)
Call*!—OTT, in partnership with FECM and OCED, awarded four DOE Laboratory-led
teams $S15M to develop CDR MRV best practices and capabilities that are necessary
to enable CDR commercialization at scale. The four projects will work collaboratively
with over 40 industrial partners to build an overarching framework for CDR MRV as
well as advance MRV for direct air capture, mineralization, cement and concrete,
and biomass CDR pathways.

21 DOE, “Department of Energy Releases 2023 Technology Commercialization Fund Solicitation on Carbon Dioxide
Removal Measurement, Reporting, and Verification,” available at
https://www.energy.gov/technologytransitions/articles/department-energy-releases-2023-technology-
commercialization-fund.
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e Collaborative Alignment for Critical Technology Industries Lab Call?2—This lab call
was developed through a partnership with OTT and OCED and provides $15.5M to
focus on industry alignment for clean hydrogen and long duration energy storage
(LDES) technologies. These projects will establish DOE laboratory-led industry and
stakeholder working groups that will collaboratively identify industry-wide adoption
challenges as well as develop and implement recommendations and best practices.

e Manufacture of Advanced Key Energy Infrastructure Technologies (MAKE IT)
Prize?3—This prize was developed by OTT in partnership with OCED and EERE and is
aimed at stimulating the resurgence of American manufacturing in the domain of
clean energy. The prize makes available approximately S30M in total funding to
catalyze domestic manufacturing of critical clean energy technology components,
moving manufacturing facilities from planning to shovel-ready, and enabling
strategies for vibrant manufacturing activity in communities.

e Voucher Program?*—OTT in collaboration with OCED and EERE developed the
voucher program to provide $27.5M in in-kind commercialization support to
organizations that have a role in bringing innovative energy technologies to market
nation-wide. The program leverages DOE’s recent partnership intermediary
agreement with ENERGYWERX (refer to Goal 3). ENERGYWERX works directly with
program participants and facilitates third-party support needed to accelerate
commercialization of clean energy technology. The Voucher Program currently
offers four categories of in-kind support, with the potential for more to be added in
the future, including pre-demonstration commercialization support; performance
validation, modeling, and certification support; clean energy demonstration project
siting/permitting support; and EERE commercialization support.

In addition, BIL TCF supported development of the Pathways to Commercial Liftoff reports
(refer to Goal 2)% in partnership with the Office of Policy, OCED, and the Loan Programs
Office. BIL TCF also supported several smaller-scale projects and initiatives, including an
OCED-funded and co-developed project with Argonne National Laboratory (ANL) to develop
a more user-friendly version of the GREET® (Greenhouse gases, Regulated Emissions, and
Energy use in Technologies) Model?® and another ANL project with MESC to develop a
holistic strategy around manufacturing and energy supply chain technology
commercialization.

22 OCED Funding Opportunity Exchange, “Bipartisan Infrastructure Law Technology Commercialization Fund:
Collaborative Alignment for Critical Technology Industries Lab Call,” available at https://oced-
exchange.energy.gov/Default.aspx#Foaldba814b86-222a-41de-ba48-b0b3f58fade5.

2 DOE, “Bipartisan Infrastructure Law Technology Commercialization Fund,” available at
https://www.energy.gov/technologytransitions/bipartisan-infrastructure-law-technology-commercialization-fund.
24 DOE, “DOE Announces New $27.5M Voucher Program to Bring Innovative Energy Technologies to Market,”
available at https://www.energy.gov/technologytransitions/articles/doe-announces-new-275m-voucher-program-
bring-innovative-energy.

25 Refer to Goal 2 for further on the Pathways to Commercial Liftoff reports and see DOE. “About the Liftoff
Reports,” available at https://liftoff.energy.gov/about-the-liftoff-reports/.

26 ANL, “GREET® Model,” available at https://greet.anl.gov/.
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EPIC—First established as a single-phase prize in FY 2020, EPIC is a vital DOE program that
delivers funds to place-based regional innovation ecosystems to help catalyze local
collaboration and enable start-ups to commercialize impactful technologies. EPIC aims to
directly support startups, harness regional ingenuity and resources, develop pipelines for
energy technologies to reach the market, as well as form and grow new businesses. In FY 2021,
EPIC’s funding opportunity announcement (FOA) awarded $9.5M to 10 incubators as three-year
awards to develop and implement new programs to support regional startups. These
incubators aim to support 180 startups, 17 of which will leverage DOE-funded technologies, and
64 of which will achieve commercial-scale outcomes and integrate diversity, equity, and
inclusion (DEIl)-relevant leadership teams.?” For further on one awardee’s impacts, refer to Box:
EPIC Awardee Bolstering Incubation and Entrepreneurship Community.

EPIC Awardee Bolstering the Incubation and Entrepreneurship Community

The EPIC program awarded $900,000 in FY 2021
to Evergreen Climate Innovations, which
developed Heartland Climate Tech Partnership.
The University of Tennessee’s Spark Innovation

: ' ! Center is part of Heartland Climate Tech
') SHI Partnership, which plans to support more than

THERMAL .
360 startups and small businesses

commercialize clean technology. EPIC funding

Y ercializ .
bg;- made it possible for Spark Innovation Center to
\|
]

launch a new cleantech accelerator. Companies
supported through Spark have acquired $18M
in non-dilutive grants, $15.6M in equity
investments, and $1.2M in recurring revenue. In
addition, these companies have created 46 full
time, contract, and internship positions. Refer

ftear to Figure 2 for select incubator companies.

(NRPARK,

2

Figure 2. Select Incubator Companies . . y .
Source: University of Tennessee, “Spark Innovation

Center,” available at
https://www.tnresearchpark.org/spark/.

In FY 2022, EPIC implemented a new program design launching its first multiphase, year-long
national prize and startup pitch competition.?® In phase 1, EPIC awarded $1M to 24 incubators,
which were eligible to compete in phase 2. Phase 2 awarded $1M to 10 incubators, which were

27 Awardees will collect data to track their activities and accomplishments and report this information to OTT to
support future reporting to Congress on progress and implementation of the program. Through this data, OTT aims
to identify how support of the incubator community and innovation ecosystems through EPIC have a direct impact
on the commercial success of technology-focused start-ups and small businesses.

28 |In FY 2020, EPIC was structured as a single-phase prize competition. For further on the two-phase FOA, see EERE-
Exchange.energy.gov, “DE-FOA-0002425: Energy Program for Innovation Clusters (EPIC),” available at:
https://eere-exchange.energy.gov/Default.aspx?foald=715036e7-e111-442¢c-bf38-1e33a4633fa5.
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eligible to compete in the final phase 3. OTT, in collaboration with DOE program offices, hosted
two startup pitch competitions funding a total of $358,500 directly to startups (and the
incubators that nominated the first-place winners). In October 2023, EPIC awarded $2M to 4
grand prize-winning incubators, concluding EPIC Round 2. In FY 2023, with input from
stakeholder feedback, OTT iterated the program structure to launch a first of its kind hybrid
funding program combining prize authority and financial assistance—EPIC Round 3. OTT
launched phase 1 of this hybrid program in September 2023 awarded $3M to 23 incubators in
early spring 2024. Phase 2 plans to award winners with invitations to negotiate 3-year
cooperative agreements to scale their programs.

The incubator cluster model enables a regional approach that has resulted in geographically
diverse OTT EPIC awardees that support entrepreneurs of historically underrepresented groups
(Figure 3). EPIC awardees support startups and entrepreneurs in 40 states across the Nation.
The EPIC program supports DOE’s commitments under the Justice40 (J40) Initiative, which aims
that 40 percent of their overall benefits from DOE funding flow toward disadvantaged
communities (refer to Cross-Cut 1: Increase diversity, equity, inclusion, and accessibility (DEIA)
and expand reach to underserved communities. for further on the J40 Initiative).?®

ALL EPIC WINNERS

of Technology Transitions

Figure 3. Geographic Distribution of EPIC Prize Winners and FOA Awardees

2% DOE. 2022. Energy Program for Innovation Clusters (EPIC), Report to Congress, available at:
https://www.energy.gov/sites/default/files/2022-06/ott-epic-report-0622.pdf.
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CTAP—In FY 2020, OTT launched CTAP to support new technologies that address the global
pandemic reaching the marketplace. From FY 2020 through FY 2022, CTAP provided $350,000
in funding to the National Laboratories to engage with U.S.-based external entities on
coronavirus-related projects. CTAP leveraged OTT’s Lab Partnering Service (LPS) online
platform, which facilitates connections with scientific and technical experts across the National
Laboratories (refer to Goal 4 for further on LPS). Laboratories received funding to support
short-term engagements with U.S.-based state, Tribal, and local governments, not-for-profit
organizations, regional and local businesses, and other private sector entities. Examples of
partnerships supported by CTAP include—Sandia National Laboratories partnered with a
private engineering firm to test COVID-19 protective face shields, and Lawrence Berkeley
National Laboratory provided evaluation and optimization services to a medical equipment
sterilization startup. Originally focused on health-related projects, OTT expanded the scope of
the CTAP in FY 2021 and its final program year in FY 2022 to support economic recovery
projects.3°

PACT—PACT was launched in FY 2019 as a one-time OTT program that aimed to enhance
technology commercialization by reducing barriers to accessing DOE laboratory capabilities,
lowering transaction costs, and improving public-private partnerships. PACT provided $2.1M for
projects to DOE Laboratories, with $640,000 in partner cost-sharing. PACT projects engaged 17
National Laboratories, one NNSA site, and six external partners for a total of 24 participating
entities. OTT is continuing to execute funding on select projects through FY 2023. PACT
supported a variety of National Laboratory-led projects, including the Bay Area Lab Innovation
Networking Center, which creates a central access point to facilitate partnerships with DOE’s
laboratories in Northern California.3! Another project executed as part of PACT was the
Entrepreneurial Thinking: Historical and Observational Study (ETHOS). Led by Idaho National
Laboratory (INL), the study assessed and informed DOE and National Laboratory leadership on
the state of entrepreneurial culture at six participating National Laboratories.3? The ETHOS
results are helping drive efforts to foster entrepreneurial mindsets and encourage technology
transfer across the DOE complex.

Milestone-Based Demonstration Projects33—In EA2020, Congress provided DOE with authority
to establish milestone-based demonstration projects. Under these projects, DOE will only
provide funding to an awardee if they have met specified technical or financial milestones.
Milestone-based projects have been used extensively across the Federal Government, including
at the National Aeronautics and Space Administration and the Department of Defense for rapid

30 DOE, “COVID-19 Technical Assistance Program,” available at
https://www.energy.gov/technologytransitions/covid-19-technical-assistance-program.

31 Lab Innovation Networking Center, “About,” available at https://www.bayarealabs.org/aboutlinc.

32INL, “A New Ethos: INL Leads Study of Innovation Culture at Six National Labs,” available at:
https://inl.gov/article/a-new-ethos-inl-leads-study-of-innovation-culture-at-six-national-labs/.

33 As part of EA2020, Congress specified the TTEP include information about milestone-based demonstration
projects across DOE. This section is intended to summarize and complement any planned reporting of milestone-
based payments by respective program offices implementing these projects.
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development and demonstration of new and uncertain technologies by allowing for quick shifts
to redefine milestones. In September of 2022, the DOE Office of Science announced up to $50
million to deliver fusion pilot plant (FPP) pre-conceptual designs and technology roadmaps by
18 months after award. Funding for meeting subsequent milestones toward full conceptual FPP
designs, up to a total period of performance of five years, will be contingent upon meeting early
milestones and future annual appropriations.

Objective 1.2—Develop commercialization skills in DOE Laboratory researchers and students.

Commercialization is not often integrated as part of the curricula for undergraduate and
graduate students studying scientific and technical fields. Training on the various pathways for
technologies to reach the marketplace includes a deep understanding of societal, industry, and
market needs, regulations (e.g., siting and permitting for large demonstration and research
infrastructure), as well as costs for manufacture and achieving economies of scale. To fill this
gap, OTT has created a suite of programs to teach researchers across DOE Laboratories and
universities to apply a commercialization lens to their technologies and identify ways to
advance across critical commercialization phases (e.g., from basic and applied research to
development). These programs aim to raise awareness of how to connect technologies to
market needs and accelerate the pace of technology developments to the market.

This objective includes three key program activities—(1) the Energy I-Corps (EIC) program, (2)
EnergyTech University Prize (EnergyTech UP), and (3) the Technology Commercialization
Internship Program (TCIP).3*

EIC Program—To better arm researchers to collaborate with industry and turn research and
development into demonstration and deployment, OTT employs a suite of efforts (Figure 4)
under the Energy I-Corps portfolio to help researchers gain industry insight to guide innovation
and advance energy-related technologies toward commercialization.

34 |n addition to the programs under Objective 1.2, OTT also supports commercialization skills through TCF and
EPIC (refer to Objective 1.1).
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New in FY23! New in FY23!

Topic 1: EIC Pipeline

Topic 2: EIC Training

Topic 3: Post EIC

DeveloPment_ N c°,h9"t Program to fund EIC Topic
Program to fund projects [ N 2-month training program 2 ([ Ce e
i et to investigate the market LSS enor)
and programming that J o investig graduates with DOE
have the potential to Participation potential and accelerate Previous

technology to advance

directly increase in Topic 1 is the commercialization of participation in ; i
. S towards their next step in
participation in EIC Training {‘L“ig“_"e? DOE National Laboratory Topic Zd% technology 7
horts (Topic 2) in olparticipate nd DOE plant and sit: fequiied 1o i olic At
Cohorts (Topic 2) in Topic? and DOE plant and site participate in commercialization

subsequent EIC lab callg technology

Topic 3

Figure 4. Overview of EIC Program for FY 2023

The founding program under the Energy I-Corps umbrella is the Topic 2 Training Cohorts
offering. Established in 2015, and integrated into the OTT portfolio in 2018, the EIC program’s
training cohorts supports teams of DOE Laboratory researchers and industry mentors through
an intensive 10-12 week training program in which the researchers define technology value
propositions, conduct 75 stakeholder discovery interviews, and develop viable market
pathways for their technologies.* Researchers return to their labs with a framework for
industry engagement to guide future research and inform a culture of market engagement
within the lab environment. In FY 2021, EIC hosted its 12th and 13th cohorts; in FY 2022,
virtually hosted its 14t and 15% cohorts; and in FY 2023 hosted its 16" and 17 cohorts (Table
1).

Table 1. EIC Program Team, Participants, Select Activities, and Program Offices Supporting Funding from FY 2021 to FY 2023.

FY Cohorts Funding** Number Participants Select Activities Number of DOE Program Offices

(S) of Teams Supporting Funding
2021 2,550,000 33 106 2,400+ customer 14 program offices: AMO, BETO,
12t and 13t discovery BTO, FE, HFTO, NE, NNSA, OE, OS,
cohorts interviews OTT, SETO, VTO, WETO, WPTO
2022 2,000,000 25 84 1,800+ customer 11 program offices*: AMO, BETO,
14t and 15t discovery FECM, NE, NNSA, NREL, OE, OS,
cohorts interviews SETO, VTO, WETO, WPTO
2023 1,920,000 24 75 1,700+ customer 13 program offices: AMMTO,
16" and 17t discovery BETO, BTO, CESER, FECM, GTO,
cohorts interviews HFTO, NE, NNSA, OE, SETO, VTO,

WETO, WPTO

* In addition to the 11 DOE program offices and semi-autonomous agencies, NREL, a DOE Laboratory, funded a team. Note:
Program Office abbreviations—Advanced Manufacturing Office (AMO), Bioenergy Technologies Office (BETO), Building
Technologies Office (BTO), Office of Fossil Energy and Carbon Management (FECM), Hydrogen and Fuel Cell Technologies Office
(HFTO), Office of Nuclear Energy (NE), National Nuclear Security Administration (NNSA), National Renewable Energy Laboratory
(NREL), Office of Electricity (OE), Office of Science (SC), Office of Technology Transitions (OTT), Solar Energies Technologies
Office (SETO), Vehicle Technologies Office (VTO), Wind Energy Technologies (WETO), Water Power Technologies Office (WPTO)
**Does not include program management costs.

35 DOE. “About Energy I-Corps,” https://www.energy.gov/technologytransitions/about-energy-i-corps.
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In both FY 2021 and FY 2022, OTT funded an opportunity for DOE Laboratories to provide an EIC
program that introduces scientists to the commercialization concepts on a relatively less
intensive timeline than the training cohorts. This program addressed feedback from scientists
and engineers that were interested in participating but could not commit the time for the full
program. All 17 National Laboratories participated. For FY 2023, OTT further iterated on this
opportunity. Renamed Topic 1: Pipeline Development, funding is awarded for selected DOE
Laboratories to implement projects and programming that have the potential to directly
increase participation in subsequent Energy I-Corps training cohorts. OTT provides each DOE
Laboratory the flexibility to develop a program to best serve their unique research community
while seeding the idea of participation in Topic 2 Training Cohort. In FY 2023, nine projects
supporting 11 labs were selected. The cumulative goals of the FY 2023-selected projects aim to
provide lab-specific entrepreneurial training to over 80 researchers and increase the number of
submissions to the 2024 Energy I-Corps training cohorts by more than 15 new submissions.

In FY 2023, OTT also introduced Topic 3: Post-EIC, which provides follow-on funding the most
promising Topic 2: training cohort graduates with a high likelihood of commercializing their
technology (Error! Reference source not found.). Teams receive funding to cover costs of the
next actionable step in their technology’s commercialization and facilitate the teams in
reaching their next source of more substantive support to continue their commercialization
journey. The cumulative goals of the FY 2023 projects aim to engage over 25 new external
partners, produce five new DOE Laboratory Cooperative Research and Development
Agreements or patent license agreements, create five new prototypes, and implement eight
new technology tests or deployments. Each project also has specific DEIA goals, including
outreach to underrepresented customer segments and engagement with students from
underrepresented groups. Refer to Box: EIC Program Impacts Reach Across the Nation and Box:
EIC Funding Seeds the Idea and TCF Funding Enables the Creation of a Company.
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EIC Program Impacts Reach Across the Nation

Since the launch of the EIC program in
2015, 212 teams across 12 National
Laboratories have participated in the
full program (Figure 5). Numerous
teams have applied the training and
skills received through the program to
further develop their technologies and
create start-up companies in the clean
energy sector. Since completing the
program, participants have received
over $170M in follow-on funding to
mature their technologies, executed
over 75 licenses, and launched more
than 20 new businesses. g Micheea

Figure 5. EIC program teams across National Laboratories since 2015.

One notable EIC alumni team, from Lawrence Berkeley
National Laboratory and funded by DOE’s Office of
Environmental Management, founded a startup, Gamma
Reality Inc. (GRI), which employs 11 people. Based in the
San Francisco Bay Area, GRI’s mission is to make
radiation detection safer and more efficient through
real-time, 3D radiation mapping technologies. The team
went through Energy |-Corps in Fall 2017 and spun out a
new company after graduating. GRI’s commercially
available technology, the Localization and Mapping
Platform, LAMP, (Figure 6) is applied to support nuclear
power operations and facility decommissioning;
emergency response; and chemical, biological,
radiological, nuclear, and energetic materials response.
igure 6. Energy I-Corp participant and now GRI’s products have been successfully deployed in real
Gamma Reality Inc. Cofounder Erika Suzuki, with ~ World radiation environments, including Fukushima,
the Localization and Mapping Platform (LAMP)  Japan, and the Chernobyl Exclusion Zone in Ukraine, to
technology. map radioactive contamination.

S

Read the full Gamma Reality, Inc success story here: https://www.energy.gov/technologytransitions/articles/gamma-
reality-inc-game-changer-radiation-detection.
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EIC Funding Seeds the Idea and TCF Funding Enables the Creation of a Company

Jake Gentle and the team at Idaho National
Laboratory (INL) developed a software
technology called General Line Ampacity State
Solver (GLASS), which enables greater
utilization across power transmission
infrastructure. GLASS takes in live weather data
to calculate more accurate transmission line
limits, so utilities can enable additional capacity

. . . . = = s, 5 "\i
while also reducing operating costs, creating a e §
more efficient grid. %

L 4
L

In 2016, Jake Gentle and Donna Rennemo went Figure 7. Figure Jake Gentle conducts critical infrastructure
through Energy I-Corps, funded by WETO, and analysis using General Line Ampacity State Solver (GLASS)
realized the power of combining GLASS with software.

existing technology from Donna’s then-

employer, WindSim Americas Inc. The team leveraged their 2017 TCF award from WETO to integrate
the two solutions. A new company called WindSim Power Inc. was formed and WindSim Power has
since demonstrated their solution with a series of partners including Idaho Power, NY Power
Authority, Altalink, and Avangrid.

They recently assisted INL in incorporating WindSim Power’s technology into the North American
Energy Resilience Model, a tool for the Federal Government to evaluate the energy infrastructure and
respond to catastrophic events like natural disasters or cyber-attacks. WindSim Power is wrapping up
a 3-year engagement with New York Power Authority, positioning them to take on bigger contracts.

Source: DOE, “WindSim Power Commercializes GLASS Dynamic Line Rating Technology,” available at
https://www.energy.gov/technologytransitions/articles/windsim-power-commercializes-glass-dynamic-line-rating-
technology.

EnergyTech UP—Established in FY 2021, this entrepreneurial, experiential learning program for
university students has trained more than 500 participating university students in technology
commercialization skills, awarded $275,000 to progress impactful energy solutions, and
empowered students from historically underrepresented demographic groups in scientific and
technical fields. The prize competition awards national and regional prizes funded by OTT and
awards bonus prizes funded by specific DOE program offices. DOE program offices participating
include the Office of Energy Efficiency and Renewable Energy, the Office of Fossil Energy and
Carbon Management, and the Office of Nuclear Energy. The EnergyTech UP program also
supports DOE’s commitments under the J40 Initiative.

In FY 2022, EnergyTech UP enabled more than 600 students from 180 teams across 113
universities to develop solutions and present to judges, identified 17 teams as winners with the
highest potential to accelerate energy technology commercialization. In FY 2023, EnergyTech
UP expanded the number of applicant teams, accepting 186 teams from 124 universities.
Twenty-three teams were identified as winners and select teams presented to judges in-person
at the Energy Thought Summit in Austin, Texas, held in April 2023 (Figure 8). Over FY 2022 and
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FY 2023, teams from 48 states, the District of Columbia, and 3 territories have participated in
the prize competition. Refer to Box: EnergyTech UP Participants Gain and Apply
Commercialization Knowledge and Skills.

EnergyTech UP Participants Gain and Apply Commercialization Knowledge and Skills

Over 1,100 students have completed the EnergyTech UP program since launching in 2021, including FY
2023 participants. Program-end surveys revealed the positive impact of the program—
e Of 141 competitors who responded to a feedback questionnaire, 110 (78 percent) reported an
increased interest in an energy career, and
e 120 (85 percent) reported an increased knowledge of the skills required for technology
commercialization.

Further demonstrating EnergyTech UP’s impacts are
EnergyTech UP alumni Jacob Kumpon and Jack
Lamuraglia. They founded KLAW Industries in 2019 and
developed a raw material called Pantheon™, which is a
carbon-negative replacement for cement made from
waste glass diverted from landfills. They have raised
$1.36 million in non-dilutive funding, including a
$25,000 Prize awarded by FECM as part of EnergyTech
UP 2022 competition and a $400K SBIR award from the
EPA. In July 2023, KLAW won first place at OTT’s EPIC
Prize pitch competition, taking home $100,000 to

purchase a new truck for operations. Today, they have Figure 8. Celebrating Klaw Industries' first place
completed over 60 pilot projects and sold close to 50 EPIC Prize pitch competition with OTT Director &
tons of their Pantheon™ material. Chief Commercialization Officer Dr. Vanessa Chan,

Klaw Industries Co-Founder Jacob Kumpon,
Secretary of Energy Jennifer Granholm, and
Director of Office of Small And Disadvantaged
Business Utilization Ron Pierce.

Read the full Klaw Industries success story here:
https://www.energy.gov/technologytransitions/articles/klaw-

industries-developing-pantheontm-carbon-negative-replacement.

TCIP—Few graduates enter the workforce equipped with formal training, education, or
experience in technology transfer and commercialization. To help fill this workforce gap, OTT
sponsors and manages TCIP. Formerly named the OTT Entrepreneurship Program, TCIP is a
unique paid opportunity for undergraduate science, technology, engineering, and mathematics
(STEM) and business students to experience DOE world-class laboratory system, boost their
entrepreneurial thinking, and explore energy technology markets. Interns engage with National
Laboratory mentors and learn about technologies developed by laboratory researchers. This
internship focuses on the business side of technology commercialization in which interns learn
and apply skills, such as customer discovery, value proposition development, and market size
analysis. TCIP also supports DOE’s commitments under the J40 Initiative. In addition, the
National Laboratories also used TCIP as a talent pipeline for recruitment. The TCIP kicked off in
FY 2021 with 17 students from diverse backgrounds. In FY 2022, 19 students were selected,
and, within one month of completing the internship, four students received internship
extensions and three students received full-time offers from their assigned National Laboratory.
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FY 2023 TCIP Program Received Record High Number of Applicants

In FY 2023, 305 diverse applicants
submitted to the TCIP program
for 15 internship positions. Of the
15 interns, 11 (73 percent) come
from a disadvantaged community
as defined by J40 (Figure 9).
Interns include students who
attend a minority-serving
institution (MSI) and students
who come from underserved
communities covered under the
J40 initiative. (Refer to Cross-
Cutting Approaches, Cross-Cut 1:
Figure 9. FY 2023 TCIP Interns Increase diversity, equity,
inclusion, and accessibility
(DEIA) for further on the J40

Technology Commercialization Internship | ENERGY | fechmoiogy ransitions

Initiative).

Outlook for Goal 1

OTT plans to strengthen its collaborations with DOE program offices to create relevant and
mission-appropriate programs in support of the diverse needs across DOE. Under its
commercialization funding programs, OTT will launch FY 2024 base annual appropriations
solicitations and obligate all funding. OTT also expects to launch six new BIL TCF programs
totaling $90 million or more in funding by the end of FY 2025. OTT will continue to work with
partners across DOE in the coming years to launch additional programming as well as iterate
and adapt to continuously improve programs, for example, through systematic evidence
collection and robust evaluations.

In FY 2024, OTT will continue to publish and amplify stories that highlight the achievements and
impact of past OTT Program participants. As of early December 2023, OTT has published 11
success stories. Existing publications include spotlighting an Energy I-Corps team that spun out
and grew to be an 11-person company developing real time 3-D radiation mapping
technologies3® and an EPIC awardee that started a new cleantech accelerator for the Tennessee
region, raising over $34M in follow-on funding and creating over 46 jobs.3”

36 DOE. “Gamma Reality, Inc. — A Game Changer for Radiation Detection,”
https://www.energy.gov/technologytransitions/articles/gamma-reality-inc-game-changer-radiation-detection.
37 DOE. “SPARK Cleantech Accelerator Bolsters Innovation for Tennessee Region,” available at
https://www.energy.gov/technologytransitions/articles/spark-cleantech-accelerator-bolsters-innovation-

tennessee-region.
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In addition, OTT plans to collect lessons learned from EPIC awardees to refine and expand the
program. Thus far, OTT has improved EPIC by implementing a novel prize to cooperative
agreement structure, including startup pitch competitions, and better outreach to rural and
disadvantaged communities to raise awareness of the funding opportunity. Moreover, OTT
continues to work with other DOE program offices, such as the Office of Small and
Disadvantaged Business Utilization (OSDBU), and external stakeholders to collaborate on
leveraging EPIC’s incubator community and prize platform.

OTT will continue to support and identify target regions and activities to encourage place-based
innovation. In the spring of 2023, OTT and DOE’s Office of Science released a Request for
Information (RFI) seeking input on opportunities to strengthen place-based innovation activities
leveraging DOE Laboratories. OTT plans to incorporate feedback from this RFl into future policy
initiatives and program design.

Under its talent development programs, OTT plans to improve EIC by engaging with more DOE
program offices and DOE Laboratories. In addition, OTT plans to better promote alumni
participation in other OTT programs to ensure the full value of the skills and commercialization
potential from EIC are realized. In FY 2024, OTT will announce its first Faculty prize winners for
the inaugural EnergyTech UP Faculty Track which expands EnergyTech UP’s inclusivity and
increases outreach to and participation from educators. In addition, in FY 2023, TCIP interns will
have the opportunity to visit their assigned National Laboratory during their internship. In FY
2024, OTT plans to support funding for students to conduct their entire internships in-person at
their respective National Laboratory.

Refer to Table 2 for a summary of key performance metrics and milestones through FY 2025
related to Goal 1.

Goal 2: Infuse private sector thinking into market analytics and tools to shape decision making.

DOE recognizes the critical need to ground commercialization approaches in market realities.
This approach seeks to start with what the market needs and then subsequently support the
development of technology-based solutions that meet those needs. As such, OTT invests in
market analysis capabilities to drive market-based and private sector thinking. Specifically, OTT
supports the development and application of market analysis skills and professional services to
DOE program offices and DOE Laboratories. DOE continues to expand its market and
commercialization analytical capabilities and leverage those capabilities across DOE
Laboratories to illuminate technology market trends and drivers, enable transitions of
technology across the RDD&D continuum, and maximize the impact of taxpayer dollars on
public outcomes. In particular, OTT conducts market analyses that explore market structures
and commercial-adoption risks as well as help identify commercialization opportunities for new
technologies. OTT facilitates the development and application of market analysis content,
methodologies, and data services across DOE program offices. In addition, OTT convenes a
community of practice, in coordination with DOE Laboratories, to promote market awareness
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and share information, resources, and methodologies to expand commercialization
opportunities for DOE technologies.

Objectives under Goal 2
There are two objectives under Goal 2—

e Objective 2.1—Integrate private sector and market perspectives to inform DOE
investments and pathways from laboratory to market.

e Objective 2.2—Create and disseminate commercialization analysis capabilities within
DOE and across the DOE Laboratories.

Objective 2.1—Integrate private sector and market perspectives to inform DOE investments
and pathways from laboratory to market.

DOE has been historically challenged in identifying a cohesive approach for making investment
decisions that complement and further private sector uptake of decarbonization technologies.
Meanwhile, DOE has substantially expanded its demonstration and deployment activities
through the passage of the BIL and IRA. There is a need to integrate private sector thinking into
DOE’s investment approach more broadly. To achieve full commercial deployment of DOE
technologies, the clean energy investments made through BIL and IRA must drive the activation
of $23 trillion—the expected size of the global clean energy market by 2030.32 This situation
creates a need for deeper understanding of energy and related technology markets to identify
data-informed commercialization opportunities through economic, market, and other analytical
approaches. To orient DOE toward a market-based approach to inform investment decisions,
OTT has worked with several DOE program offices, including OCED and the Loan Programs
Office (LPO), to incorporate market-based analytical metrics into the selection process for
FOAs.

This objective includes one key activity—continuing to build out the Pathways to Commercial
Liftoff reports.

Pathways to Commercial Liftoff Reports—Since initiating this effort in FY 2022, OTT played an
integral role in the development of four Pathways to Commercial Liftoff reports, which provide
risk analytics in support of OCED’s portfolio planning activities.3® For example, the Liftoff
reports have helped inform investment decisions that activated public-private sector
investments for the seven clean hydrogen hubs announced in October 2023. The efforts to
develop the Liftoff reports illustrate collaborative relationships among several DOE program
offices—OTT co-led these efforts with OCED and LPO, and worked closely with EERE, FECM, NE,

38 DOE. “DOE Fact Sheet: The Bipartisan Infrastructure Deal Will Deliver For American Workers, Families and Usher
in the Clean Energy Future,” available at https://www.energy.gov/articles/doe-fact-sheet-bipartisan-
infrastructure-deal-will-deliver-american-workers-families-and-0.

39 DOE. “About the Liftoff Reports,” available at https://liftoff.energy.gov/about-the-liftoff-reports/.
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GDO, and OE, among others. This effort supplements ongoing DOE initiatives to accelerate
technology commercialization activities in high-priority cross-cutting efforts, such as the Energy
Storage Grand Challenge.*® DOE intends that these analyses will support DOE decision-making
for key funding programs, as well as activate private sector actors, including capital allocators,
technology companies, and project developers to accelerate commercialization of clean energy
technologies. Refer to Box: Pathways to Commercial Liftoff Webinar Series Attracts Public
Interest.

Pathways to Commercial Liftoff Webinar Series Attracts Public Interest

OTT, OCED, and LPO jointly launched the
Pathways to Commercial Liftoff reports
through a series of public webinars. The
sessions attracted many attendees,
generating nearly 4,000 registrations
over the course of four webinars, each
focused on one of the four technology
areas for the reports (Figure 10). Of the
four webinars, the session on LDES
attracted the most virtual attendance,
with 817 attendees. The Clean Hydrogen
report generated the highest interest in
terms of report downloads, with over
6,500 downloads from the website
https://www.liftoff.energy.gov.

m Hydrogen
Hm Advanced Nuclear
mLDES

m Carbon Management

Figure 10. Distribution of attendees for four Pathways to Commercial
Liftoff webinars focused on specific technology areas.

Objective 2.2—Create and disseminate commercialization analysis capabilities within DOE and
across the DOE Laboratories.

To reach technology deployment, technologies must be de-risked and ecosystem economics
established so that stakeholders in the value chain have a viable economic model. OTT supports
the development of tools that describe project and adoption risks according to these criteria to
guide investment decisions and drive private sector uptake of DOE clean energy technologies.

This objective includes one key activity—developing a new framework for market adoption.

Development of Tools and Frameworks—OTT has developed (Commercial) Adoption Readiness
Levels (ARLs), a new OTT-developed framework. The ARLs are designed to help DOE program
offices understand both barriers to and opportunities for moving a technology along the
RDD&D continuum and to aid in decision-making for investments. Technology Readiness Levels
(TRLs) serve as a basis for assessing technology risk, while market risk is determined by

40 DOE. “Energy Storage Grand Challenge,” available at https://www.energy.gov/energy-storage-grand-
challenge/energy-storage-grand-challenge.
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performing a high-level assessment across numerous dimensions of market adoption. OTT
published the framework and plans to collaborate with multiple DOE program offices to
integrate ARLs into strategic planning and standard operating procedures in FY 2023.

Since its inception, ARLs have been embraced across DOE. OTT’s EIC program has incorporated
ARLs into its curriculum and it has been a critical tool for entrepreneurs to understand barriers
beyond technology that need to be understood to drive commercialization. The Office of Clean
Energy Demonstrations has also used it as the backbone for their Multiyear Portfolio Planning
Report to manage the risk of their portfolio investments. There also has been traction external
to DOE with the Geneva Association (insurance consortia) adapting ARLs for the insurance
industry, ASTM creating a subcommittee to explore its development as an industry standard,
and the National Science Foundation incorporating it into their I-Corps curriculum.

Outlook for Goal 2

OTT will continue collaborating with partner offices to accelerate DOE efforts to commercialize
and achieve liftoff of innovative technologies needed to address national climate, economic,
and security goals. In this vein, OTT plans to work on additional Pathways to Commercial Liftoff
reports in collaboration with program offices across DOE and publish at least eleven of these
reports by the end of 2024. OTT will also continue working to integrate ARLs into DOE offices’
strategic planning and standard operating procedures in FY 2024, while also publishing the ARL
framework for public consumption.

Ensuring a rigorous and consistent knowledge base that supports DOE’s funding decisions
requires a coordinated, in-house capacity for conducting commercialization analyses targeting
key market sectors. Developing and maintaining that capability requires leveraging and
harmonizing existing analytical expertise across the lab complex and supporting new capacity
building across the labs. OTT is collaborating with DOE program offices and the DOE
Laboratories to better understand the market analysis capabilities that exist at each of the
laboratories, including how those capabilities have been utilized historically and how they
might be used in the future to meet DOE’s broader needs for market analysis. A capability such
as this will support and enable successful outcomes for current DOE priorities, such as the
Energy Earthshots Initiative*! and Joint Strategy teams portfolios. It will also, ideally, evolve into
a nationally recognized source of analysis for hardtech deployment scenarios including the
facets of infrastructure development and secure supply chains.

Going forward, OTT will develop a framework for building DOE Laboratory capacity to perform
the market analysis necessary to support commercialization and deployment outcomes. OTT
will continue to engage those in the technology transfer community who perform market
analysis work through the Market Analysis Community of Practice (MACOP), which is a
Subcommittee under the Technology Transfer Working Group (TTWG) (refer to Goal 2). OTT

41 DOE. “Energy Earthshots Initiative,” available at https://www.energy.gov/energy-earthshots-initiative.
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also aims to serve as an internal resource for program offices to help them connect with subject
matter experts that can meet their market analysis needs.

Refer to Table 2 for a summary of key performance metrics and milestones through FY 2025
related to Goal 2.

Goal 3: Advance policies and activate partnership mechanisms that address DOE
Laboratory and other commercialization barriers.

Legislation, regulations, and agency policies govern the availability of mechanisms to support
technology transfer, transition, and commercialization. It is important for these policies to
facilitate rather than hinder partnerships that boost America’s competitiveness and provide an
enabling environment to accelerate the secure movement of technologies from the laboratory
to the private sector. DOE aims to use robust analytical approaches to continuously refine
existent policies meanwhile developing new ones to address the rapidly evolving technology
and business needs in today’s fast-moving marketplace.

Objectives under Goal 3

There are three objectives under Goal 3—

e Objective 3.1—Align the DOE innovation ecosystem, including DOE Laboratories, on
ways to make commercialization processes more effective.

e Objective 3.2—Activate innovative partnership mechanisms to make it easier to engage
with DOE programs and DOE Laboratories.

e Objective 3.3—Collect and analyze DOE laboratory technology transfer activities to
inform performance and policymaking.

Objective 3.1—Align the DOE innovation ecosystem, including DOE Laboratories, on ways to
make commercialization processes more effective.

The DOE enterprise is vast and organized to tackle diverse research and technology areas in
support of its mission. As such, achieving a consistent and harmonized strategic approach to
commercialization, and, in particular, aligning common interests and solutions across many
DOE stakeholders involves deep understanding and coordination to develop policies that
address their needs. Effective policymaking is achieved through an inclusive, collaborative, and
participatory approach with DOE ecosystem stakeholders that implement and are impacted by
these policies. Key stakeholders include DOE program offices, in particular the stewards of DOE
Laboratories; site and field offices; DOE Laboratories; other Federal stakeholders; external
energy innovation communities, such as industry and small businesses; and end users of energy
technologies. This communication, coordination, input, and feedback is vital to ensure that
policies are sound, effective, and efficient.
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This objective includes three key activities focused on coordination with vital stakeholders—
coordination with DOE Laboratories, DOE Headquarters elements, and across the interagency.

Coordination with DOE Laboratories—OTT supports coordination and facilitates sharing of best
practices among the DOE Laboratories, for example, through the TTWG and the NLTT Council.
The TTWG is a coordinating body consisting primarily of technology transfer professionals from
DOE Laboratories, with participation from DOE field and site offices. The NLTT is a council
comprising the technology transfer leads for DOE’s 17 National Laboratories appointed by the
individual laboratory directors and housed under the National Laboratory Directors Council.
OTT engages with the NLTT and TTWG’s executive board, subcommittees, communities of
practice (COPs), and ad hoc working groups, which are short-term groups that focus on specific
areas of interest throughout the year. Over FY 2021 through FY 2023, OTT has strengthened its
coordination and oversight of the TTWG by representing on and co-leading various efforts
alongside TTWG members, for instance on two COPs on market analysis and communications.
In March 2023, TTWG established an ad hoc working group, co-led by OTT and Lawrence
Livermore National Laboratory, to develop recommendations for the FESI, DOE’s first agency-
associated foundation (refer to Objective 3.2) and outlining opportunities for collaboration with
DOE Laboratories and the four extant laboratory-associated foundations. This input is a valued
and necessary perspective in helping to shape the path forward.

Coordination with DOE Headquarters Elements—OTT chairs and convenes the Technology
Transfer Policy Board (TTPB), an internal DOE body established by the Secretary of Energy in
2007 and made up of representatives from 21 DOE headquarters elements with interests in
technology transfer. The TTPB offers a forum for dialogue, sharing, and coordination of
solutions for improving DOE’s technology transfer and commercialization outcomes. Refer to
Box: Tech Transfer Data Committee Supports Execution of Annual Data Call. In addition, OTT
serves as a member and provides input on several internal coordination and working groups
focused on research security; IP and license protections; manufacturing policy; export control
for patents, and open science; among other topics impacting technology transfer and
commercialization of DOE-funded technologies.
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Tech Transfer Data Committee Supports Execution of Annual Data Call

DOE Policy 482.2 requires OTT to collect unclassified technology transfer-related data from the DOE
Laboratories in coordination with their stewarding DOE program offices. The policy also established
the Technology Transfer Data Committee (TTDC), which serves under the TTPB.

The Policy further states: “The committee will be consulted by OTT prior to making changes to the
structure of the TT Data or any elements within it, including changes based on Technology Transfer
Working Group (TTWG) recommendations, interagency metrics requirements (as required by statute
or regulation), or other material changes and clarifications. After consultation with the committee,
decisions on collection and management of all TT Data will be made by the Director of OTT.”

OTT has developed internal data dashboards to support sharing of certain data across the DOE
Laboratories. This dashboard provides an opportunity for benchmarking and trends analysis to better
understand outputs and outcomes associated with technology transfer and commercialization
activities.

Coordination across the Interagency—DOE’s interagency coordination across the Federal
Government on technology transfer and commercialization ensures that the impacts from
taxpayer’s investments can be fully maximized. For example, the White House Office of Science
and Technology Policy (OSTP) through the National Science and Technology Council Lab-to-
Market (L2M) Subcommittee is co-chaired by OSTP, OTT, and the Department of Commerce’s
National Institute for Standards and Technology (NIST). This forum allows the interagency to
implement whole-of-government solutions to address administrative and regulatory burdens,
needs for tools and services, communication strategies, and understanding of the funding
landscape and communities supported through each Department and agency across the
Federal Government to advance technologies across the RDD&D continuum. Other interagency
policy coordination is conducted through the Interagency Working Group on Technology
Transfer, which is also led by NIST. The Federal Laboratory Consortium for Technology Transfer
(FLC) is another avenue by which coordination and sharing across the Federal technology
transfer community, as well as across the Federal laboratory enterprise occur.*> The FLC is a
cross-agency organization with a network of over 300 Federal laboratories to foster
commercialization from Federal Laboratories into the marketplace.*3

Objective 3.2—Activate innovative partnership mechanisms to make it easier to engage with
DOE programs and DOE Laboratories.

A persistent challenge in DOE’s support for technology transfer and commercialization is the
perception among innovation ecosystem stakeholders, including industry and small businesses,
that engagement with DOE and funding opportunities is overly burdensome and complex. In

42 FLC was formally chartered by the Federal Technology Transfer Act of 1986 (15 U.S.C. § 3710).
43 FLC, “Who We Are,” available at https://federallabs.org/about/who-we-are/mission-vision.
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addition, there is a perception that collaborations with DOE Laboratories are difficult due to
differing policies and their interpretation and practice. DOE supports the development of policy
initiatives that streamline the ways of engaging and partnering with DOE programs and DOE
Laboratories, respectively.

This objective includes two key activities—innovative funding mechanisms and DOE’s first
agency-related foundation, the Foundation for Energy Security and Innovation (FESI).**

Innovative Funding Mechanisms—Developing and utilizing innovative funding mechanisms are
critical for simplifying engagement with DOE programs.*® From FY 2021 to FY 2022, OTT
supported analyses on ways to enhance the use of DOE’s OT authority and partnership
intermediary agreements (PIAs). OTT engaged across DOE Laboratories and DOE program
offices to identify barriers, solutions, and potential use cases for these mechanisms. OTT
conducted a DOE-wide webinar in FY 2022 to describe findings and seek input on policy
recommendations and further raised awareness of these mechanisms and potential use cases
through presentations at invited internal workshops.*® 4’ These efforts spurred DOE leadership
to establish an Innovative Funding Mechanisms Working Group in August 2022, with
representation from DOE program offices, OTT, the Office of the General Counsel, Office of
Management, and contracting officers across site and field offices. The charge for this working
group, among others, was to launch a DOE-wide PIA pilot. In addition, the Working Group
developed guidance to raise awareness and facilitate the establishment of OT agreements to
make full use of DOE’s authority.

The federal-wide authority to use partnership intermediaries was provided by Congress to
Federal laboratories in 1991. A partnership intermediary is defined as an “agency of State or
local government, or nonprofit entity owned, chartered by, funded, or operated on behalf of
the State or local government.”*® A partnership intermediary can engage in activities with
academic institutions and industry, including small businesses, to increase the likelihood of
successful cooperative or joint activities with Federal laboratories. In FY 2021, OTT piloted one
instance of the PIA through its PACT program to support technology transfer capabilities at four

4 Goal 3, Objective 3.2 is strongly linked to Goal 1, Objective 1.1, which focuses on the development of
commercialization programs to facilitate movement of technologies from lab to market. Feedback from
advancements in policy to address technology transfer and commercialization barriers informs new program
design and implementation. Policy activities are also informed through commercialization programs, such as TCF's
suite of programs and the PIA’s programmatic execution, which can identify needs and potential solutions to
achieve improved commercialization outcomes.

% Innovative funding mechanisms span efforts across OTT’s teams supporting both policy and commercialization
programs in execution of certain innovative agreements (refer to Goal 1), such as the PIA.

4 OTT, “Briefing on the Other Transactions (OT) Authority,” April 7, 2022, virtual presentation.

47 Gonzales-Harsha, Marcos, Passarelli, Derek, Carabajal, Stephanie, and Pefia, Vanessa, “Background and Options
to Enhance Use of DOE’s Other Transactions (OT) Authority,” available at https://science.osti.gov/-
/media/fes/pdf/fes-presentations/2022/Harsha-OT-Authority-Briefing-Fusion-Workshop.pdf.

4815 U.S. Code § 3715.
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of DOE’s single-purpose laboratories.*® The partnership intermediary enhanced technology
transfer capabilities at these National Laboratories by hosting technology showcases,
conducting market analysis, and identifying promising technologies that could be of interest to
potential collaborators or private partners.

Stemming from DOE’s coordination efforts, DOE launched a first-of-a-kind DOE-wide PIA pilot in
April 2023. Potential activities under the PIA pilot include 15 defined priorities in furtherance of
DOE’s mission, including facilitating and managing innovation hubs and public-private
partnerships; performing technology and market research and scouting; acting as an
independent facilitator among DOE program offices, DOE Laboratories, and external solution
providers; and facilitating rapid prototyping, demonstration, deployment, and manufacturing.>®

OTT is managing the execution of the DOE-wide PIA pilot, and, as of November 30, 2023, the
PIA Pilot has approved 12 PI project orders with a potential aggregate funding level of $130M in
partnership with 11 DOE program offices. These projects include, but are not limited to:
e A S32M Voucher Program to provide commercialization support to organizations
involved in bringing energy technology to market (refer to Goal 1);>!
e A S80M Industrial Assessment Center Implementation Grant Program funded by the
Bipartisan Infrastructure Law providing grants to small and medium manufacturers;>?
e A S$3.5M Capacity Building for Repurposing Energy Assets initiative to help communities
across the country create a roadmap toward repurposing the energy assets;>3
e A S$10.6M Renewable Energy Siting through Technical Engagement and Planning (R-
STEP) program to support the creation of new, or the expansion of existing, state-based
programs or initiatives that improve renewable energy siting processes at the state and
local levels; and
e A $750,000 Supply Chain Analysis project to assess clean energy supply chains,
synthesize existing supply chain expertise from across DOE, and build a single, concise
resource that summarizes supply chain issues in a standardized framework.>*

4 Princeton Plasma Physics Laboratory (PPPL), SLAC National Accelerator Laboratory, Fermi National Accelerator
Laboratory (Fermilab), and Thomas Jefferson National Accelerator Facility (Jefferson Lab).

%0 Grants.gov, “DE-FOA-0002930 DOE Partnership Intermediary Pilot, Department of Energy, Golden Field Office,”
available at https://www.grants.gov/web/grants/view-opportunity.html?oppld=344712.

51 Energy.gov, “DOE Announces New $27.5M Voucher Program to Bring Innovative Energy Technologies to
Market,” https://www.energy.gov/technologytransitions/articles/doe-announces-new-275m-voucher-program-
bring-innovative-energy.

52 Energy.gov, “Industrial Research and Assessment Center Implementation Grants,” available at
https://www.energy.gov/mesc/industrial-research-and-assessment-center-implementation-grants.

53 Energy.gov, “DOE Announces $3.5 Million to Provide Workforce Development Opportunities in Energy
Communities,” available at https://www.energy.gov/fecm/articles/doe-announces-35-million-provide-workforce-
development-opportunities-energy.

54 Energywerx.org, “DOE OTT Supply Chain Analysis Assessment Event (AE),” available at
https://www.energywerx.org/opportunities/doe-ott-assessment-event.
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Through these and anticipated future PIA projects, OTT expects the PIA to enhance DOE’s
mission impacts. The PIA is a key initiative to address general concerns regarding the burden
and complexity of DOE’s traditional funding pathways and the needs to strengthen engagement
with non-traditional partners, including startups, communities, and under-represented
institutions and organizations.

FESI—In May 2024, DOE appointed the Board of Directors for FESI, which is mandated by
Congress to support the DOE mission and accelerate the commercialization of energy
technologies. Together with the Office of the Secretary of Energy, OTT co-chairs an internal
working group planning for the establishment of the FESI. OTT also hosted a workshop with
participants from across sectors, including DOE, venture and private funders, and nonprofits
and philanthropy. In addition, OTT released a Request for Information (RFI) to gain further input
from the public regarding how DOE could engage with the FESI, among other topics.>® These
and other engagement activities will inform DOE on the potential opportunities and gaps that
the FESI could help fill.

Objective 3.3—Collect and analyze DOE laboratory technology transfer activities to inform
performance and policymaking.

Traditional measures and metrics of technology transfer activities, such as those based on
counts of number of patents and licenses, provide a limited picture of the broader impacts of
these activities. Effective decision and policymaking are informed by the collection and analysis
of data and broad technology transfer and commercialization impacts, including economic,
national security, and climate goals. Evidence-based policymaking ensures that policies aimed
at addressing barriers to DOE technology transfer and commercialization are informed by
systematic collection and analysis of evidence. OTT supports policies that track outcomes as
well as share best practices and success stories from DOE’s commercialization and partnering
activities.

This objective includes two key activities regarding technology transfer performance
measurement—OTT’s management of DOE’s annual technology transitions data call and OTT’s
contributions to the annual laboratory appraisal process.

DOE Annual Technology Transitions Data Call—DOE-wide technology transfer data and metrics
collection, management, analysis, reporting, and evaluation are a core function of
understanding performance and outcomes. In accordance with DOE Policy 482.2, OTT manages
an annual data call, which provides information on three non-classified technology transfer
partnership agreement mechanisms—strategic partnership projects (SPPs), collaborative
research and development agreements (CRADAs), and agreements for commercializing
technology (ACTs). Analysis of the data on agreements enables leadership within DOE and

55 DOE. Request for Information-Foundation for Energy Security and Innovation (FESI). 88 Federal Register 9876
(February 15, 2023).
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across DOE Laboratories to explore the nature and extent of the work and the types of partners
that engage in technology transfer and commercialization activities. In addition, this effort is
part of statutory intramural reporting requirements to include metrics associated with DOE’s
technology transfer activities, such as the number of patents, licenses, and earned royalty
income, among others.>® OTT has maintained, assessed, and stored information from the
annual data call since FY 2015, providing a rich source of information for analyzing historical
trends.

Laboratory Appraisal—DOE program offices that steward the DOE Laboratories annually assess
laboratory performance through the Performance Evaluation and Management Plans (PEMP).
The PEMP evaluations provide the basis for determining annual performance fees and the
possibility of renewing management and operating contracts. To provide feedback and
recommendations regarding the importance of technology transfer and commercialization in
the annual PEMPs, OTT stood up the Laboratory Appraisal Working Group (LAWG), an internal
DOE forum focused on identifying and implementing options for raising the visibility of
technology transfer in the PEMP evaluations. As a result of these efforts, starting in FY 2022 the
Office of Science doubled the weighting of the technology transfer and commercialization goal
in the PEMPs for their single-purpose laboratories. Information sharing through the LAWG and
efforts by OTT further expanded the role of tech transfer and commercialization in FY 2023
through the addition of an enhanced goal for Savannah River National Laboratory and the
establishment of formal metrics tracking for INL's commercialization goal.

Outlook for Goal 3

Through FY 2025, OTT aims to continue to strengthen coordination and collaboration efforts
through the TTPB, TTWG, and the NLTT, among other working groups, including interagency
committees and involving multi-stakeholder participation. OTT will also seek ways to engage
with new innovation-focused bodies being established at the National Science Foundation, the
Department of Commerce, and other Federal agencies.

OTT plans to assess ways to revitalize the TTPB so it can effectively meet its charge and assess
current-day relevance to support technology transfer and commercialization activities across
DOE. As part of this process, OTT will consider and recommend updates to the TTPB’s scope
given the evolution of technology transfer and commercialization efforts within OTT and across
DOE since its establishment. In this effort, OTT will coordinate across the member program
offices and integrate input from DOE Laboratories and site and field offices.

OTT will also prioritize engagement with Congress, responding to congressional requests and
reporting requirements in a timely fashion.

56 15 USC 3710 (f)(2)(B).
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Also, in conjunction with relevant program offices, OTT will further bring to bear subject matter
expertise in innovative, non-traditional partnership and funding mechanisms, such as prizes,
PIAs, and the FESI, across DOE. In fall 2023, OTT launched an Innovative Partnership
Mechanisms (IPM) Team that aims to offer expertise on flexible partnering mechanisms to
stakeholders across DOE. The IPM Team will serve as a conduit to the DOE-wide Partnership
Intermediary, engage with the prize community of practice across DOE, and coordinate efforts
to launch the FESI. Through FY 2025, the IPM Team aims to coordinate across OTT and program
offices to develop informational materials, analyses and sharing of lessons learned, as well as
program execution support related to non-traditional partnership and funding mechanisms,
which is provided through OTT’s commercialization programs team (refer to Goal 1).

OTT supports efforts within DOE to protect American research advancements and IP while
driving innovation and commercialization. In this vein, OTT will continue to provide support and
expertise as a representative in internal coordinating groups developing policies on vetting and
monitoring practices as well as manufacturing requirements for potential licensees of DOE
technology. Refer to Cross-Cut 2: Balance discovery with research security and economic
competitiveness. for further on these approaches.

OTT will also be continuing to collect and refine technology transfer metrics and partnerships
agreements in alignment with DOE Policy 482.2 and in coordination with DOE stakeholders,
including DOE Laboratories, for example, via the TTWG. OTT will continue to identify value-
added analyses and ways that this data can inform decisions and policymaking. Further, OTT
plans to continue and prioritize its engagement across DOE stewarding offices to improve
assessment of technology transfer and commercialization performance and outcomes for the
FY 2024 cycle and beyond. More broadly, OTT intends to further develop its capacity to collect
evidence, develop short- and long-term performance metrics related to its mission and goals
outlined in this TTEP (refer to Cross-Cut 3: Build evidence to strengthen transparency and
accountability.).

Refer to Table 2 for a summary of key performance metrics and milestones through FY 2025
related to Goal 3.

Goal 4: Develop and amplify effective ecosystem engagements and partnerships.

DOE engages the market ecosystem to drive awareness of the DOE’s technology portfolio and
catalyze partnerships that move technologies to market. In particular, OTT’s activities involve
presentations and speaking engagements at conferences and events; management of incoming
requests for information on DOE technology opportunities; and making connections between
external stakeholders, including industry, and DOE Laboratories, including technology transfer
teams and technology experts. Through these engagements, OTT develops a critical network of
industry and external go-to-market partners to advance technology transfer and
commercialization. In addition, DOE supports the dissemination of information resources and
tools aimed at increasing awareness of DOE’s available technologies, facilities, and capabilities
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among stakeholders to improve identifying technology transfer and commercialization
opportunities.

Objectives under Goal 4
There are three_objectives under Goal 4—

e Objective 4.1—Increase awareness of and access to DOE laboratory resources to drive
licensing and advance technology maturation.

e Objective 4.2—Create public-private partnerships that marshal DOE resources to fill
commercialization gaps for emerging and strategic sectors.

e Objective 4.3—Amplify technology transfer and commercialization successes.

Objective 4.1—Increase awareness of and access to DOE Laboratory resources to drive
licensing and advance technology maturation.

Innovators across sectors may be hindered from engaging with and accessing DOE’s vast
laboratory technology portfolio due to a general lack of knowledge or understanding of how to
navigate through information resources. Technology companies need accurate and timely
information about advances in DOE technologies to identify the potential for collaborations and
understand how to apply new discoveries to mature their own technologies. Tools, such as a
centralized online platform with relevant technology information resources and targeted
engagements aim to increase awareness of, interest in, and access to DOE’s technologies in
support of commercialization.

This objective includes two key activities related to efforts to increase awareness of DOE
laboratory technologies—through the Lab Partnering Service (LPS), as well as participating in
events and organizing convenings.

LPS—OTT manages and promotes the LPS to provide a one-stop virtual stop for potential
partners to engage with DOE Laboratories. The LPS website launched in FY 2018 and provides
streamlined information on (1) thousands of available technologies from DOE Laboratories; (2)
partnering mechanisms for working with DOE Laboratories; (3) DOE Laboratory experts and
their research areas; and (4) DOE Laboratory facilities and user facilities. LPS has supported
partnerships between DOE Laboratories and public and private sector entities; communication
of research, development, and commercialization projects; and technology transfer
collaborations. Since FY 2021, LPS has developed information targeted to users from different
technology sectors. This tailored content aimed to drive users to information focused on
specific technologies and efforts pursued across DOE and DOE Laboratories. In FY 2021, LPS
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launched two popular topic pages for climate>” and energy storage.® In FY 2022, LPS launched
three topic pages for carbon dioxide removal,*® hydrogen,® and EnergyTech UP.%!

LPS and Visual Patent Search Tool Showcase DOE Technologies Available for Licensing

The Visual Patent Search, a tool within LPS, provides a quick way for users to find patents issued and
patent applications funded by DOE dating back nearly 20 years to 2004 (Figure 11). In FY 2021, OTT
deployed a new user interface within the Visual Patent Search tool and enhanced algorithms for
pulling and attributing patent data from the U.S. Patent and Trademark Office to DOE Laboratories,
thereby improving the universe and accuracy of the technologies available for licensing. In 2022, LPS
had 164,000 pageviews, 46,000 users, 54,000 visits, and 420 lab connection requests sent, including a
lab connection request to NREL that resulted in a patent license. The FY 2022 EnergyTech UP national
winning team and one of the regional winning teams based their projects on technologies featured on
LPS.

Visual Patent Search

Eiliam Treemap ~ Taxonomy Tag
— Viewing: All

~
¢ Bpand Al Q Q, Energy (16k) @y Mathand..(i2k) R, (86K

> Patent Status 0/2
Energy Efficiency Detecting
> Inventor 0 /37198 Fuels
> Assignee 0/2144
Energy Storage Chemistry

> Lab 0/23

Q, Engineering

> Taxonomy Tag 0/ 880
Mechanical...

Civil Engineering 10 —

Figure 11. Snapshot of the LPS Visual Patent Search tool, showcasing the Taxonomy Treemap of all DOE-funded issued
patents and patent applications since 2004

Source: LPS, “Visual Patent Search,” available at https://vps.labworks.org/v2/explorer.

57 LabPartnering.org, “Climate,” available at
https://climate.labpartnering.org/?typ%5B%5D=expert&facets=fkgjh,fkgbg fkgag,fkgci.

%8 LabPartnering.org, “Energy Storage Grand Challenge,” available at
https://esgc.labpartnering.org/?typ%5B%5D=expert&facets=fkihj.

%9 LabPartnering.org, “Carbon Dioxide Removal,” available at
https://cdr.labpartnering.org/?typ%5B%5D=expert&facets=fkifj,fkifg,fkifc,fkiga,fkijg.

80 LabPartnering.org, “Hydrogen,” available at
https://hydrogen.labpartnering.org/?typ%5B%5D=expert&facets=fkihb.

61 LabPartnering.org, “EnergyTech University Prize,” available at
https://energytechup.labpartnering.org/?facets=fkhid&from=08&typ%5B%5D=lab-technologies.
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Participating in Events and Organizing Convenings—Efforts to attend and organize events and
other convenings have been vital to ensuring diverse stakeholders are engaged and aware of
collaboration opportunities with DOE, in particular entrepreneurs, small businesses, and the
incubator and accelerator communities. From FY 2021 to FY 2022, OTT led engagement with
more than 200 industry partners and representation at over 150 public events. Specifically, over
the course of FY 2021 and FY 2022, OTT organized and hosted several events under the
InnovationXLab conference series, which began in FY 2018. This series aimed to facilitate
dialogue and exchange of ideas among industry, universities, manufacturers, investors, end-use
customers, and innovators across the DOE Laboratories and broader DOE enterprise.®? These
efforts included—

e OTT and Brookhaven National Laboratory co-hosted the virtual Quantum Information
Science and Technology Summit in October 2020.

e The virtual CarbonX Summit, which OTT co-hosted with the National Energy Technology
Laboratory, was held in September 2020.

e OTT partnered with DOE’s Arctic Energy Office to host the ArcticX series of webinars
over the course of FY 2022. This series included three webinars that attracted more than
1,000 attendees®3 and concluded with an in-person summit in May 2022 in Anchorage,
Alaska. Refer to Box: ArcticX Summit Explored Challenges and Opportunities to Unleash
Arctic Energy Innovation.

e OTT was prominently featured during September 2022’s Global Clean Energy Action
Forum (GCEAF, the Clean Energy Ministerial and Mission Innovation Summit). OTT’s
senior advisor serves on the Mission Innovation Technical Advisory Group (TAG) as the
representative for the U.S. Government.

e OTT sponsored the Department of Energy booth at the Consumer Electronics Show in
January 2023. Three National Laboratories joined the effort, displaying technologies
available for licensing to thousands of conference attendees.

62 DOE, “InnovationXLab,” available at https://www.energy.gov/technologytransitions/innovationxlab.
63 DOE, “ArcticX,” available at https://www.energy.gov/technologytransitions/arcticx.
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ArcticX Summit Explored Challenges and Opportunities to Unleash Arctic Energy Innovation

The ArcticX webinar series, co-hosted
by OTT and the Arctic Energy Office,
culminated in the ArcticX Summit, an
in-person conference at the Dena’ina
Center in Anchorage, Alaska. Over
300 attendees from DOE, Alaska
Native communities, National
Laboratories, and Alaska-based
businesses gathered to leverage the
strength and knowledge of local
entrepreneurs and discuss how to

drive energy affordability, reliability, - o~ | . w3 © af :
and innovation (Figure 12). Panelists Figure 12. Speakers and Attendees of the ArcticX Summit in Anchorage,
Alaska.

discussed existing energy projects and
new development ideas, promoted funding opportunities, and highlighted cutting-edge clean energy
technologies. Keynote speakers included U.S. Senator Lisa Murkowski, Alaska Governor Mike
Dunleavy, and DOE Under Secretary for Science and Innovation Geraldine Richmond. DOE also
announced a new memorandum of understanding with OTT, DOE's Office of Electricity, Sandia
National Laboratories , and the Port of Alaska at the event.

Sources: DOE, “ArcticX Summit: Committing to a Sustainable Arctic,” available at
https://www.energy.gov/technologytransitions/arcticx-summit-committing-sustainable-arctic; SNL, “Sandia and Port of
Alaska sign agreement on renewable-energy, resilience research,” available at
https://www.sandia.gov/labnews/2022/06/02/sandia-and-port-of-alaska-sign-agreement-on-renewable-energy-resilience-
research/.

Objective 4.2—Create public-private partnerships that marshal DOE resources to fill
commercialization gaps for emerging and strategic sectors.

DOE’s program offices engage in a variety of technology transfer and commercialization
activities; however, these activities can be fragmented, leading to inconsistent and disjointed
approaches of support across the RDD&D continuum. OTT aims to help connect pathways
across this continuum by identifying whitespaces and commercialization gaps across DOE and
filling those gaps through unified public-private partnership efforts. Specifically, OTT identifies,
incubates, and develops partnerships, nationally and internationally, with key industry and
other external partners to address gaps or constraints required to commercialize technologies,
advocates and aligns resources and activities with potential partners, and, in some cases,
develops formal partnerships, for example, through MOUs or similar agreements.

This objective includes two key activities—developing partnerships and collaborations with
industry and fostering partnerships through MOUs.

Partnerships and Collaborations with Industry—OTT participates as DOE’s representative on the
board of the Quantum Economic Development Consortium (QEDC). Congress mandated the
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establishment of QEDC as a consortium of public and private stakeholders seeking to enable
and grow the quantum industry.

OTT collaborated with the QEDC on the QuEnergy Workshops in February 2022 and June 2023.
These workshops focused on bringing together the quantum industry and the energy sector to
evaluate high value near term quantum technologies to optimize and protect the energy grid.
Over 200 experts participated the workshops and collectively produced over 500 ideas. The
workshops inspired updates to the Quantum Initiative Act to include commercialization
activities for quantum and activities in applying QIS for energy. They also encouraged DOE’s
Grid Modernization Initiative (GMI) 2023 lab call to include a topic area focused on
demonstrating how quantum information science (QIS) can provide security, resilience, and
optimization for the energy grid. OTT also chairs the Quantum Sensing Use Cases Technical
Advisory Committee and is represented on the Use Cases Technical Advisory Committee on
guantum computing and quantum networking.

Partnerships Through MOUs—Since FY 2021, OTT has facilitated and signed multiple MOUs with
external partners:

e OTT announced the Vehicle-to-Everything (V2X) MOU in April 2021.%4 The V2X MOU
brings together resources from DOE, the DOE Laboratories, state and local
governments, utilities, unions, and private entities to evaluate the technical and
economic feasibility of integrating bidirectional charging into energy infrastructure.
Additional partners, including Shell and Honda, joined the V2X MOU in December 2022.
More recently, in July 2023, DOE added nine more signatories to include virtual power
plant providers eager to harness the bidirectional capacity of electric vehicles.

e In May 2022, OTT facilitated an MOU between Sandia National Laboratories and the
Port of Alaska. The MOU memorialized the parties’ intent to collaborate in conducting
preliminary studies to evaluate energy resilience and economic development options for
the Port and the Upper Cook Inlet region. This MOU stemmed from an existing project
funded by the DOE Office of Electricity, under which Sandia and the Port of Alaska are
addressing the technical, financial, and regulatory challenges to deploy energy
infrastructure at the Port to support their resilience and infrastructure modernization
efforts. These collaborative efforts involve startup incubator Launch Alaska.

e InJune 2023, OTT announced finalizing a MOU focused on LDES and aimed at
accelerating the commercialization of multiple LDES technologies to market.% Parties to
the MOU include OTT, the Edison Electric Institutes’ Institute for the Energy Transition,
the Electric Power Research Institute, and the Long Duration Energy Storage Council.

4 DOE, “Department of Energy Announces First of Its Kind Collaboration to Accelerate "Vehicle-to-Everything"
Technologies,” April 20, 2022, available at https://www.energy.gov/technologytransitions/articles/department-
energy-announces-first-its-kind-collaboration-accelerate.

5 DOE. “Department of Energy and Partners Sign Landmark Agreement to Accelerate Long Duration Energy
Storage,” June 27, 2023, available at https://www.energy.gov/technologytransitions/articles/department-energy-
and-partners-sign-landmark-agreement-accelerate.

Technology Transfer Execution Plan for Fiscal Years 2021 to 2025 | Page 36



Department of Energy | July 2024

Goals under the five-year MOU include improving understanding of LDES technology’s
economic and resilience benefits, leveraging DOE and DOE Laboratory core
competencies in energy storage and energy infrastructure integration for RDD&D, and
receiving information from individual regulators, electric companies, technology
vendors, and the financial community to help identify and address barriers to LDES
deployment.

e OTT s leading a formal collaboration to facilitate applied demonstrations of QIS in space
by identifying and addressing use cases serving national security, climate, and
innovation needs in the energy sector, as well as defense and space exploration. The
collaboration includes Federal and industry partners and aims to further
commercialization of QIS in support of a space economy that benefits the goals and
mission of the stakeholders. DOE will leverage DOE Laboratory QIS technologies to the
extent possible. The first demonstration involves QIS technology from Los Alamos
National Laboratory.

Objective 4.3—Amplify technology transfer and commercialization successes.

The challenge this objective aims to address is the under-recognition and under-utilization of
successful technology transfers and commercialization efforts stemming from DOE activities.
Despite numerous successful outcomes, these accomplishments may not be widely known or
appreciated, which can impact future technology transfer initiatives and partnerships.
Amplifying these successes will help in showcasing the value and impact of DOE’s work,
encouraging further innovation and collaboration.

This objective includes two key activities—highlighting success stories and building a network of
communicators.

Highlighting Success Stories—In 2023, OTT successfully published 12 success stories related to
OTT’s commercialization programs. Continuing this momentum, OTT will systematically compile
and publicize stories of successful technology transfer and commercialization. This involves
creating comprehensive case studies that highlight the practical applications and societal
benefits of DOE technologies. These success stories will be disseminated across various
platforms, including the DOE website, social media, press releases, and industry publications,
emphasizing tangible outcomes such as innovative products, job creation, and advancements in
energy efficiency and sustainability.

Building a Network of Communicators—OTT is actively engaging with a network of
communicators, encompassing internal DOE program offices, DOE Laboratories, TTWG, and
external organizations like the Federal Lab Consortium. This network is dedicated to promoting
DOE Laboratories” commercialization successes. Through this collaboration, we aim to expand
our reach, share best practices, and explore innovative ways to promote DOE’s technological
advancements and their benefits to society. This network will play a pivotal role in amplifying
our success stories, ensuring they gain the recognition and visibility they deserve.
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Outlook for Goal 4

Through FY 2025, OTT will continue to promote LPS through events as well as the development
and implementation of a dedicated stakeholder engagement plan. Over the next few years, OTT
intends to use LPS to streamline access to content and improve the customer experience of
audiences interested in partnering with DOE. In FY 2024, OTT plans to initiate a review of and
develop an evaluation report on the LPS effort.

Partnership development will remain a priority. OTT will continue to facilitate and develop
MOUs with external partners, seeking to increase participation in new or existing cross-cutting
agreements that close gaps in the pathway to market for key technologies. OTT will also
continue to grow awareness of DOE technologies and collaboration opportunities and expand
the network of potential partners through attendance and speaking engagements at prominent
workshops, conferences, and trade shows. To further support this goal, OTT will develop a
strategic communications plan to amplify DOE’s commercialization successes and to drive
future engagements by focusing on partnerships across diverse communities, technologies, and
stages of the RDD&D continuum. OTT will also leverage its collected data on DOE Laboratory
partnering (Objective 3.3) to quantify the narrative of DOE’s commercialization impact.

Refer to Table 2 for a summary of key performance metrics and milestones through FY 2025
related to Goal 4.

B. Cross-Cutting Approaches

This section describes three cross-cutting approaches that support achieving each of the four
goals. These crosscuts represent emerging and evolving topics that have and foreseeably will
continue to influence DOE’s technology transfer and commercialization landscape. DOE must
remain flexible to adapt and effectively respond to changing needs across these topic areas. In
particular, OTT expects that the implementation of new policies, programs, and lessons learned
regarding these topics will continue to influence how OTT’s role and activities in stewarding
commercialization across the DOE enterprise will evolve through FY 2025 and beyond.

Cross-Cut 1: Increase diversity, equity, inclusion, and accessibility (DEIA) and expand reach
to underserved communities.

DOE is committed to integrating DEIA throughout its mission to promote a more equitable
America through its clean energy investments. For example, DOE’s Office of Energy Justice and
Equity is implementing the J40 Initiative, established by Executive Order 14008 Tackling the
Climate Crisis at Home and Abroad. The Executive Order directs that covered programs be
managed toward a goal that 40 percent of their overall benefits flow toward disadvantaged
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communities. Inclusion in the J40 Initiative centers environmental justice at the heart of
covered programs. DOE has over 140 programs covered under the J40 initiative.®®

Specifically, OTT has three commercialization funding and talent development programs
covered under Justice4d0—EPIC, EnergyTech UP, and TCIP (refer to Goal 1). In the recent FY
2023 EPIC Round 2, the majority of prize winners incorporated programming support for
communities from traditionally underserved and disadvantaged backgrounds and regions.®’ In
addition, in FY 2023, half of the EPIC $500,000 grand prize winners were located in
disadvantaged communities.®® Further, a focus on underserved communities plays an
important role in OTT’s outreach to university and college communities, including from Tribal
communities, that apply to TCIP and ETUP.

More broadly, OTT will continue to collaborate with the Office of Energy Justice and Equity (EJE)
and its Office of Diversity, Equity, Inclusion, and Accessibility to broaden its reach to
underserved communities throughout its activities, not just those covered under the J40
Initiative. As an example, OTT’s Bipartisan Infrastructure Law Technology Commercialization
Fund pursues activities that support the commercialization of promising energy technologies
while simultaneously enhancing and improving American infrastructure, competitiveness,
opportunity, and equity and addressing the climate crisis, including activities with an explicit
focus on underserved communities, such as the MAKE IT Prize (refer to Goal 1). Beginning in
February 2023, OTT and EJE began a monthly update meeting where OTT Program Managers
discuss program activities with EJE staff to determine where EJE staff can assist with program
development, execution, and outreach activities. In April 2023, OTT established an internal DEIA
Council to support this approach, in which OTT staff share and apply lessons learned under the
J40 Initiative and other efforts to support underserved communities. OTT will continue to
increase and integrate DEIA more holistically in technology transfer and commercialization
activities throughout the DOE enterprise, including the DOE Laboratories.

Cross-Cut 2: Balance discovery with research security and economic competitiveness.

The importance of research security and IP protections has become increasingly important and
recognized by external stakeholders. DOE is ensuring that it is effectively addressing these
issues, in particular for technologies that have national security and economic competitiveness
implications.

% DOE. “DOE Justice40 Covered Programs,” available at https://www.energy.gov/diversity/doe-justice40-covered-
programs.

57 DOE. 2023. EPIC Prize Round 2, Official Rules Document Modification 2, available at
https://americanmadechallenges.org/challenges/epic/docs/Energy Program for Innovation Clusters Prize Offici
al_Rules.pdf.

%8 DOE. “U.S. Department of Energy Awards $2 Million to Incubators and Accelerators Shaping Regional Energy
Innovation Pipeline,” available at https://www.energy.gov/technologytransitions/articles/us-department-energy-
awards-2-million-incubators-and-accelerators.
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Most of DOE’s Laboratories are government-owned, contractor-operated (GOCO) entities, and,
therefore, have the rights to ownership of IP generated through DOE-funded research. DOE
relies on its stewardship role and the contractor assurance model in oversight of its GOCO labs
and their appropriate stewardship of DOE-funded IP, including the establishment, tracking,
monitoring, and enforcement of IP and licensing terms. Recent reports from the Laboratory
Licensing Review Team (LLRT), an internal working group established by the Office of the
Secretary of Energy in FY 2022 to recommend ways to address concerns regarding licensing
practices, identified that DOE Laboratory internal controls to actively track licensing and
monitor compliance, for instance of domestic manufacturing provisions, throughout the
lifecycle of a license vary across the DOE complex with limited oversight largely due to broad
contractor IP rights set by law.%%70 In addition, the LLRT found that primarily due to cost
concerns, DOE Laboratories typically file for patent protection only in the U.S., which limits the
ability to protect the IP outside the U.S. and can more easily allow DOE-funded technologies to
be produced abroad. These issues may be exacerbated for smaller DOE Laboratories that have
limited resources, including staff and access to tools, to support risk-informed decisions for
foreign patent filings and monitoring throughout the licensing lifecycle.

It is important to strike a balance between continued encouragement of openness and cross-
boundary research discovery as DOE considers new and more restrictive policies to address
these concerns. DOE must also ensure that it is supporting the DOE enterprise in strengthening
its capabilities to protect IP and their licensing. Resource decisions for IP protection should be
informed by analysis of the trade-offs, risks, and global market value, manufacturing feasibility,
and commercialization potential of the technologies so that prospective licensees and
commercialization goals are not adversely or unintentionally affected. In addition, the effective
lifecycle management of a license requires the use of effective monitoring tools and
management systems for information collection. OTT aims to support DOE Laboratories by
establishing and providing access to data, tools, services, and other resources that can be
leveraged to achieve research security and economic competitiveness goals. OTT plans to
explore options to support DOE Laboratories in—
e Conducting or accessing market and other data analysis to support IP valuation and
inform foreign patent filing decisions; and
e Accessing, analyzing, and scaling tools and platforms that improve the ability to vet
potential licensees and sublicensees, as well as track and monitor information to
support lifecycle management a license.

For example, OTT is co-chairing a working group to implement part of the LLRT’s report
recommendations, in collaboration with DOE Laboratories. The working group’s efforts can
inform ways OTT can address needs, including resources and services, identified by DOE

9 DOE. 2022. Licensing of Pacific Northwest National Laboratory’s (PNNL) Vanadium Redox Flow Battery
Technology (VRFBT)-30-Day Review Report.

70 DOE. 2023. Licensing of Intellectual Property by Department of Energy and National Nuclear Security
Administration Laboratories-180-Day Review Report.
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Laboratories. OTT aims to align and coordinate with other DOE-wide research security efforts,
including those involving manufacturing policy—such as implementation of the Science and
Energy Determination of Exceptional Circumstances’?, and the Research, Technology, and
Economic Security Vetting Center’? established in March 2023 —which aims to ensure
requirements related to research security are upheld throughout the design of funding
announcements and before selecting awardees.

Cross-Cut 3: Build evidence to strengthen transparency and accountability.

The Foundations for Evidence-Based Policymaking Act of 2018 (P.L. 115-435) and subsequent
guidance from the Office of Management and Budget (OMB) bolstered requirements for
evidence-based decisions in the Federal Government by outlining processes, such as the
development of agency-wide evidence plans and the designation of a Chief Evaluation Officer,
among others. Aligned with these efforts, OTT plans to develop an evidence-building
framework aimed at transparency, accountability, and continuously improving the office’s
activities to maximize technology transfer and commercialization impacts. OTT is committed to
developing robust evidence planning processes and performance measures, as well as applying
evidence-building principles and fostering a culture of evidence across the office.

Specifically, OTT plans to explore as part of the evidence-building framework —

e Developing an OTT Learning Agenda that sets priorities and plans for collecting and
analyzing evidence;

e Funding, planning, and conducting evaluations;

e Identifying evaluation needs (statutorily required evaluations’® and others);

e Establishing priorities and criteria for when and what to evaluate;

e Establishing short- and long-term performance metrics and milestones for meeting
objectives;

e Building a data management infrastructure;

e Providing evidence and evaluation training for OTT staff; and

71 DOE. “Memorandum for Heads of Departmental Elements: Department of Energy Research, Technology and
Economic Security Vetting Center,” March 1, 2023.

2 DOE. “Department of Energy Determination of Exceptional Circumstances Under the Bayh-Dole Act to Further
Promote Domestic Manufacture of DOE Science and Energy Technologies,” June 7, 2021.

73 For instance, OTT’s statutory requirements for the conduct of evaluations and similar reviews in EA2020 (e.g.,
Section 9007, which requires DOE to “Not later than 3 years after the enactment of this Act and every 3 years
thereafter the Secretary shall submit to the Committee on Science, Space, and Technology of the House of
Representatives and the Committee on Energy and Natural Resources of the Senate an evaluation on the extent to
which programs established under sections 9001, 9002, 9003, 9004, and 9005 of this Act are achieving success
based on relevant short term and long-term metrics” in addition to a report on technology transfer gaps to be
conducted by the National Academies of Science, Engineering, and Medicine) and the CHIPS and Science Act of
2022, which requires evaluations for the national clean energy incubator program (Section 10713), clean energy
technology university prize competition (Section 10714), and the lab embedded entrepreneurship program
(Section 10717), and evaluation of other OTT programs (Section 10727).
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e Leveraging DOE and other Federal and non-Federal evidence-building resources.”

These efforts aim to identify evaluative research questions, outline priorities for maturing OTT’s
evidence-building capability, and develop short- and long-term performance measures for
OTT’s strategic goals. OTT has already been working towards some of these activities, such as
development of an OTT logic model and outlining short-term performance measures as part of
a DOE-wide goalsetting initiative led by the Office of the Secretary of Energy. These short-term
metrics and milestones through FY 2025 related to each of the four goals in the TTEP are
summarized in Table 2.

OTT will continue development of additional short- and long-term performance metrics and
milestones as its evidence-building framework is developed and refined. Through these efforts,
OTT intends to improve the ability to generate and analyze evidence efficiently to inform
decisions and manage OTT funding, document technology transfer and commercialization
impacts, and better support the commercialization of DOE technologies across the Nation. OTT
recognizes that building a mature evidence and evaluation capability may take several years
and requires a dedicated commitment for developing its existing workforce and potentially
hiring additional subject matter experts. Future personnel requirements beyond FY 2025 will be
informed by needs identified in the evidence-building framework.

DOE’s Annual Evaluation Plan and Learning Agenda’® guide DOE’s Departmental elements to
conduct their evidence-building and evaluations through a decentralized approach and to
improve the efficiency and effectiveness of its programs and operations in pursuit of the
Department’s mission. In addition, OTT hopes these evidence-building efforts will address
challenges raised and conform with prior recommendations by the Government Accountability
Office to develop objective, quantifiable, and measurable performance goals and metrics to
assess progress towards OTT mission and DOE’s commercialization efforts.”®

74 For instance, DOE’s Evaluation Community of Practice, which is led by the Office of Energy Efficiency and
Renewable Energy (EERE); the Interagency Council on Evaluation Policy, which is organized by OMB, see OMB.
“The Council,” available at https://www.evaluation.gov/interagency-council-on-evaluation-policy/; and non-
Federal subject matter expertise, such as through the American Evaluation Association, among professional and
academic associations.

75 DOE. 2022. DOE Program and Functional Offices Evaluation/Evidence Building Activities, FY 2024 Evaluation Plan,
Learning Agenda, and Capacity Assessment, available at DOE Program and Functional Offices Evaluation/Evidence-
Building Activities, FY 2024 Evaluation Plan, Learning Agenda and Capacity Assessment (energy.gov).

76 GAO recommended that the “Director of OTT should develop objective, quantifiable, and measurable
performance goals as appropriate, and a limited number of related performance measures or milestones, to assess
progress toward the objectives in its technology transfer execution plan and signal priorities,” see GAO. 2021.
Department of Energy: Improved Performance Planning Could Strengthen Technology Transfer, available at
https://www.gao.gov/products/gao-21-202.
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V. Conclusion

DOE plays a key role in moving innovative technologies developed through the DOE
Laboratories and by the extramural research community into the commercial marketplace.
With the unprecedented investments provided under the BIL and IRA, DOE and OTT are
working to accelerate the speed by which Americans receive the return-on investment from
DOE’s energy research. This requires strategically guiding technologies across the RDD&D
continuum. In this way, DOE bolsters scientific discovery as well as strengthens the national
security and economic competitiveness of our Nation.

The TTEP for FY 2021 to FY 2025 is intended to guide DOE in supporting department-wide
coordination and execution of technology transfer and commercialization activities, in
particular those activities under the Office of Technology Transitions. OTT’s mission of
commercializing technologies and expanding the impacts of commercialization from DOE’s
investments have been central to DOE’s strategic direction. Since its founding in 2015, OTT has
grown from a small startup office to a well-organized team with the resources and capacity to
drive and guide stewardship of technology transfer and commercialization activities across the
DOE enterprise. OTT’s accomplishments over the past few years include the effective
implementation and continued improvement of TCF leading to new collaborations and
innovative program design to attract small businesses, startups, and others; and the publishing
of six Pathways to Commercial Liftoff reports to guide public and private sector investments in
clean energy technologies; among others.

Stewarding the energy technology RDD&D continuum is one of DOE’s top priorities. OTT, in
implementing the TTEP, will continue to guide the Department’s strategy and implementation
to achieve this goal. In future updates to the annual TTEP, OTT will continue to collaborate
across the DOE enterprise, including the DOE Laboratories, to describe progress and
implementation of technology transfer and commercialization activities supporting the goals
and objectives outlined in the strategic framework. OTT also plans on continuing its
engagement externally across innovation ecosystems nationwide to develop and refine
programs and policy driving energy commercialization throughout our economy.
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Appendix A: Excerpts of Requirements Related to
the Technology Transfer Execution Plan

This appendix provides excerpts from relevant requirements for this report—the Energy Policy
Act of 2005, the Energy Act of 2020, and the explanatory statement to the Consolidated
Appropriations Act of 2023.

A. Energy Policy Act of 2005
TITLE X—DEPARTMENT OF ENERGY MANAGEMENT

SEC. 1001. IMPROVED TECHNOLOGY TRANSFER OF ENERGY TECHNOLOGIES.
(a) Technology Transfer Coordinator.—The Secretary shall appoint a Technology Transfer
Coordinator to be the principal advisor to the Secretary on all matters relating to technology
transfer and commercialization.
(b) Qualifications.—The Coordinator shall be an individual who, by reason of professional
background and experience, is specially qualified to advise the Secretary on matters pertaining
to technology transfer at the Department.
(c) Duties of the Coordinator.—The Coordinator shall oversee—
(1) the activities of the Technology Transfer Working Group established under
subsection (d);
(2) the expenditure of funds allocated for technology transfer within the Department;
(3) the activities of each technology partnership ombudsman appointed under section
11 of the Technology Transfer Commercialization Act of 2000 (42 U.S.C. 7261c); and
(4) efforts to engage private sector entities, including venture capital companies.
(d) Technology Transfer Working Group.—The Secretary shall establish a Technology Transfer
Working Group, which shall consist of representatives of the national laboratories and single-
purpose research facilities, to—
(1) coordinate technology transfer activities occurring at national laboratories and
single-purpose research facilities;
(2) exchange information about technology transfer practices, including alternative
approaches to resolution of disputes involving intellectual property rights and other
technology transfer matters; and
(3) develop and disseminate to the public and prospective technology partners
information about opportunities and procedures for technology transfer with the
Department, including opportunities and procedures related to alternative approaches
to resolution of disputes involving intellectual property rights and other technology
transfer matters.
(e) Technology Commercialization Fund.—The Secretary shall establish an Energy Technology
Commercialization Fund, using 0.9 percent of the amount made available to the Department
for applied energy research, development, demonstration, and commercial application for each
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fiscal year, to be used to provide matching funds with private partners to promote promising
energy technologies for commercial purposes.
(f) Technology Transfer Responsibility.—Nothing in this section affects the technology transfer
responsibilities of Federal employees under the Stevenson-Wydler Technology Innovation Act
of 1980 (15 U.S.C. 3701 et seq.).
(g) Planning and Reporting.—
(1) In general.—Not later than 180 days after the date of enactment of this Act, the
Secretary shall submit to Congress a technology transfer execution plan.
(2) Updates.—Each year after the submission of the plan under paragraph (1), the
Secretary shall submit to Congress an updated execution plan and reports that describe
progress toward meeting goals set forth in the execution plan and the funds expended
under subsection (e).

B. Energy Act of 2020
TITLE IX—DEPARTMENT OF ENERGY INNOVATION

SEC. 9001. OFFICE OF TECHNOLOGY TRANSITIONS.
Section 1001 of the Energy Policy Act of 2005 (42 U.S.C. 16391) is amended—
(1) by striking subsection (a) and all that follows through "The Coordinator" in subsection (b)
and inserting the following:
“*(a) Office of Technology Transitions.—
(1) Establishment.—There is established within the Department an Office of
Technology Transitions (referred to in this section as the "Office').
"*(2) Mission.—The mission of the Office shall be—
“(A) to expand the commercial impact of the research investments of the
Department; and
“'(B) to focus on commercializing technologies that support the missions of the
Department, including reducing greenhouse gas emissions and other pollutants.
“(3) Goals.—
“(A) In general.—In carrying out the mission and activities of the Office, the
Chief Commercialization Officer appointed under paragraph (4) shall, with
respect to commercialization activities, meet all of the goals described in
subparagraph (B).
“(B) Goals described.—The goals referred to in subparagraph (A) are the
following:
(i) Reduction of greenhouse gas emissions and other pollutants.
“*(ii) Ensuring economic competitiveness.
“(iii) Enhancement of domestic energy security and national security.
“(iv) Enhancement of domestic jobs.
“(v) Improvement of energy efficiency.
“(vi) Any other goals to support the transfer of technology developed by
Department-funded programs to the private sector, as consistent with
missions of the Department.
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*(4) Chief commercialization officer.—
“(A) In general.—The Office shall be headed by an officer, who shall be known as
the "Chief Commercialization Officer', and who shall report directly to, and be
appointed by, the Secretary.
“*(B) Principal advisor.—The Chief Commercialization Officer shall be the
principal advisor to the Secretary on all matters relating to technology transfer
and commercialization.
“*(C) Qualifications.—The Chief Commercialization Officer";
(2) in subsection (c)—
(A) in paragraph (1), by striking ““subsection (d)" and inserting ““subsection (b)";
(B) by redesignating paragraphs (1) through (4) as clauses (i) through (iv), respectively,
and indenting appropriately; and
(C) by striking the subsection designation and heading and all that follows through “"The
Coordinator" in the matter preceding clause (i) (as so redesignated) and inserting the
following:
(D) Duties.—The Chief Commercialization Officer";
(3) by adding at the end of subsection (a) (as amended by paragraph (2)(C)) the following:
**(5) Coordination.—In carrying out the mission and activities of the Office, the Chief
Commercialization Officer shall coordinate with the senior leadership of the
Department, other relevant program offices of the department, national laboratories,
the Technology Transfer Working Group established under subsection (b), the
Technology Transfer Policy Board, and other stakeholders (including private industry).";
(4) by redesignating subsections (d) through (h) as subsections (b) through (f), respectively;
(5) in subsection (f) (as so redesignated), by striking ““subsection (e)" and inserting ““subsection
(c)"; and
(6) by adding at the end the following:
“(g) Additional Technology Transfer Programs.—The Secretary may develop additional
programs to—
(1) support regional energy innovation systems;
“(2) support clean energy incubators;
“*(3) provide small business vouchers;
“(4) provide financial and technical assistance for entrepreneurial fellowships at
national laboratories;
“(5) encourage students, energy researchers, and national laboratory employees
to develop entrepreneurial skillsets and engage in entrepreneurial opportunities;
“'(6) support private companies and individuals in partnering with national
laboratories; and
“(7) further support the mission and goals of the Office.”

SEC. 9002. LAB PARTNERING SERVICE PILOT PROGRAM.

(a) Pilot Program.—
(1) In general.—The Secretary of Energy (in this section referred to as the “Secretary"),
acting through the Chief Commercialization Officer established in section 1001(a) of the
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Energy Policy Act of 2005 (42 U.S.C. 16391(a)), shall establish a Lab Partnering Service
Pilot Program (hereinafter in this section referred to as the “pilot program”).
(2) Purposes.—The purposes of the pilot program are to provide services that encourage
and support partnerships between the national laboratories and public and private
sector entities, and to improve communication of research, development,
demonstration, and commercial application projects and opportunities at the national
laboratories to potential partners through the development of a website and the
provision of services, in collaboration with relevant external entities, and to identify and
develop metrics regarding the effectiveness of such partnerships.
(3) Activities.—In carrying out this pilot program, the Secretary shall—
(A) conduct outreach to and engage with relevant public and private entities;
(B) identify and disseminate best practices for strengthening connections
between the national laboratories and public and private sector entities; and
(C) develop a website to disseminate information on—
(i) different partnering mechanisms for working with the national
laboratories;
(ii) National laboratory experts and research areas; and
(iii) National laboratory facilities and user facilities.
(b) Metrics.—The Secretary shall support the development of metrics, including conversion
metrics, to determine the effectiveness of the pilot program in achieving the purposes in
subsection (a) and the number and types of partnerships established between public and
private sector entities and the national laboratories compared to baseline data.
(c) Coordination.—In carrying out the activities authorized in this section, the Secretary shall
coordinate with the Directors of (and dedicated technology transfer staff at) the national
laboratories, in particular for matchmaking services for individual projects, which should be led
by the national laboratories.
(d) Funding Employee Partnering Activities.—The Secretary shall delegate to the Directors of
each national laboratory and single-purpose research facility of the Department the authority
to compensate national laboratory employees providing services under this section.
(e) Duration.—Subject to the availability of appropriations, the pilot program established in this
section shall operate for not less than 3 years and may be built off an existing program.
(f) Evaluation.—Not later than 6 months after the completion of this pilot program, the
Secretary shall support the evaluation of the success of the pilot program in achieving the
purposes in subsection (a) and shall submit the evaluation to the Committee on Science, Space,
and Technology of the House of Representatives and the Committee on Energy and Natural
Resources of the Senate. The assessment shall include analyses of the performance of the pilot
program based on the metrics developed under subsection (b).
(g) Definition.—In this section, the term ““national laboratory' has the meaning given such term
in section 2(3) of the Energy Policy Act of 2005 (42 U.S.C. 15801(3)).

SEC. 9003. TECHNOLOGY COMMERCIALIZATION FUND.

Section 1001(e) of the Energy Policy Act of 2005 (42 U.S.C. 16391(e)) is amended to read as
follows:

“(e) Technology Commercialization Fund.—
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(1) Establishment.—The Secretary, acting through the Chief Commercialization Officer
established in section 1001(a) of the Energy Policy Act of 2005 (42 U.S.C. 16391(a)), shall
establish a Technology Commercialization Fund (hereafter referred to as the "Fund'),
using nine-tenths of one percent of the amount of appropriations made available to the
Department for applied energy research, development, demonstration, and commercial
application for each fiscal year, to be used to provide, in accordance with the cost-
sharing requirements under section 988, funds to private partners, including national
laboratories, to promote promising energy technologies for commercial purposes.
“(2) Applications.—
“(A) Considerations.—The Secretary shall develop criteria for evaluating
applications for funding under this section, which may include—
(i) the potential that a proposed technology will result in a commercially
successful product within a reasonable timeframe; and
“*(ii) the relative maturity of a proposed technology for commercial
application.
*(B) Selections.—In awarding funds under this section, the Secretary may give
special consideration to applications that involve at least one applicant that has
participated in an entrepreneurial or commercialization training program, such
as Energy Innovation Corps.
“(f) Annual Report.—The Secretary shall include in the annual report required under section
9007(a) of the Energy Act of 2020—
(1) description of the projects carried out with awards from the Fund for that fiscal
year;
“(2) each project's cost-share for that fiscal year; and
“*(3) each project's partners for that fiscal year.
“(g) Technology Commercialization Fund Report.—
(1) In general.—Not later than 1 year after the date of enactment of the Energy Act of
2020, the Secretary shall submit to the Committee on Science, Space, and Technology
and Committee on Appropriations of the House of Representatives and the Committee
on Energy and Natural Resources and Committee on Appropriations of the Senate a
report on the current and recommended implementation of the Fund.
"(2) Contents.—The report under subparagraph (A) shall include—
“(A) a summary, with supporting data, of how much Department program
offices contribute to and use the Fund each year, including a list of current
funding restrictions;
“*(B) recommendations on how to improve implementation and administration
of the Fund; and
“*(C) an analysis on how to spend funds optimally on technology areas that have
the greatest need and opportunity for commercial application, rather than
spending funds at the programmatic level or under current funding
restrictions.".
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SEC. 9004. STREAMLINING PRIZE COMPETITIONS.
Section 1008 of the Energy Policy Act of 2005 (42 U.S.C. 16396) is amended by inserting after
subsection (d) the following and redesignating subsections (f) and (g) as subsections (g) and (h),
respectively):
“(e) Coordination.—In carrying out subsection (a), and for any prize competitions under section
105 of the America Creating Opportunities to Meaningfully Promote Excellence in Technology,
Education, and Science Reauthorization Act of 2010, the Secretary shall—
(1) issue Department-wide guidance on the design, development, and implementation
of prize competitions;
"(2) collect and disseminate best practices on the design and administration of prize
competitions;
“*(3) streamline contracting mechanisms for the implementation of prize competitions;
and
“(4) provide training and prize competition design support, as necessary, to Department
staff to develop prize competitions and challenges.".

SEC. 9005. MILESTONE-BASED DEMONSTRATION PROJECTS.
(a) In General.—Acting under section 646(g) of the Department of Energy Organization Act (42
U.S.C. 7256(g)), notwithstanding paragraph (10) of such section, the Secretary of Energy (in this
section referred to as the ““Secretary") may carry out demonstration projects as a milestone-
based demonstration project that requires particular technical and financial milestones to be
met before a participant is awarded grants by the Department through a competitive award
process.
(b) Requirements.—In carrying out milestone-based demonstration projects under the
authority in paragraph (1), the Secretary shall, for each relevant project—
(1) request proposals from eligible entities, as determined by the Secretary, including—
(A) a business plan, that may include a plan for scalable manufacturing and a
plan for addressing supply chain gaps;
(B) a plan for raising private sector investment; and
(C) proposed technical and financial milestones, including estimated project
timelines and total costs; and
(2) award funding of a predetermined amount to projects that successfully meet
proposed milestones under paragraph (1)(C) or for expenses deemed reimbursable by
the Secretary, in accordance with terms negotiated for an individual award;
(3) require cost sharing in accordance with section 988 of the Energy Policy Act of 2005;
and
(4) communicate regularly with selected eligible entities and, if the Secretary deems
appropriate, exercise small amounts of flexibility for technical and financial milestones
as projects mature.
(c) Awards.—For the program established under subsection (a)—
(1) an award recipient shall be responsible for all costs until milestones are achieved, or
reimbursable expenses are reviewed and verified by the Department; and
(2) should an awardee not meet the milestones described in subsection (a), the
Secretary or their designee may end the partnership with an award recipient and use
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the remaining funds in the ended agreement for new or existing projects carried out
under this section.
(d) Project Management.—In carrying out projects under this program and assessing the
completion of their milestones in accordance with subsection (b), the Secretary shall consult
with experts that represent diverse perspectives and professional experiences, including those
from the private sector, to ensure a complete and thorough review.
(e) Report.—In accordance with section 9007(a), the Secretary shall report annually on any
demonstration projects carried out using the authorities under this section.

SEC. 9007. TECHNOLOGY TRANSFER REPORTS AND EVALUATION.

(@) Annual Report.—As part of the updated technology transfer execution plan required each
year under section 1001(h)(2) of the Energy Policy Act of 2005 (42 U.S.C. 16391(g)(2)), the
Secretary of Energy (in this section referred to as the “"Secretary") shall submit to the
Committee on Science, Space, and Technology of the House of Representatives and the
Committee on Energy and Natural Resources of the Senate a report on the progress and
implementation of programs established under sections 9001, 9002, 9003, 9004, and 9005 of
this Act.

(b) Evaluation.—Not later than 3 years after the enactment of this Act and every 3 years
thereafter the Secretary shall submit to the Committee on Science, Space, and Technology of
the House of Representatives and the Committee on Energy and Natural Resources of the
Senate an evaluation on the extent to which programs established under sections 9001, 9002,
9003, 9004, and 9005 of this Act are achieving success based on relevant short-term and long-
term metrics.

(c) Report on Technology Transfer Gaps.—Not later than 3 years after the enactment of this
Act, the Secretary shall enter into an agreement with the National Academies of Science,
Engineering, and Medicine to submit to the Committee on Science, Space, and Technology of
the House of Representatives and the Committee on Energy and Natural Resources of the
Senate a report on programmatic gaps that exist to advance the commercial application of
technologies developed at the national laboratories (as defined in section 2(3) of the Energy
Policy Act of 2005 (42 U.S.C. 15801(3))).

C. Explanatory Statement to the Consolidated Appropriations Act of 2023

TECHNOLOGY TRANSITIONS

The agreement provides $22,098,000 for Technology Transitions.

The agreement provides not less than $5,000,000 to support the Energy Program for Innovation
Clusters Program.

The Department is directed to provide the Committees not later than 180 days after enactment
of this Act a report outlining the office's five-year roadmap to achieving its goal of
commercializing the Department's technology.
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Appendix C: OTT’s Organizational Structure and
Summaries of Major OTT Milestones and
Implementation Activities from FY 2015 to FY
2020

This appendix provides background on OTT’s organizational structure and summaries of major
milestones regarding the origins and evolution of OTT, as well as the progress and
implementation of the office’s activities from FY 2015 to FY 2020. Section A describes OTT’s
organizational structure. Section B describes the major OTT milestones since OTT’s
establishment in FY 2015. This section also summarizes implementation of relevant programs
and activities for FY 2019 and FY2020 in accordance with requirements provided EPAct of 2005
and EA2020 (summarized in Figure C-2).

A. OTT Organizational Structure

For the first few years of OTT’s existence, OTT had a flat organizational structure with a small
staff reporting directly to the Director and, subsequently, to a Deputy Director. Over time,
OTT’s leadership worked to discretely define strategic goals and establish functional teams to
focus on specific dimensions of DOE’s technology transfer and commercialization mission. OTT’s
current organizational structure provides a firm foundation in support of its mission through
five key functional teams (Figure C-1)—

e Front Office—Manages communications and public affairs, executes special projects
and strategic initiatives, as well as develops key partnerships.

e Commercialization Programs—Manages OTT funding and support programs, including
the Technology Commercialization Fund (TCF), and acts as a test bed and clearinghouse
for information about innovative program designs and funding mechanisms.

e Market Analysis—Coordinates and develops data collection and analyses to support
understanding of market dynamics and drivers, commercialization factors, and inform
strategy and decision-making.

e Policy & Practice—Identifies impediments to OTT’s mission and implements
improvements through policy analysis, coordination, and engagement with
stakeholders, as well as develops Congressional reports and strategic plans.

e Operations—Supports the overall OTT mission by coordinating key back-office activities,
such as human capital management, budget planning and execution, information
technology, and procurement.
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Office of Technology Transitions
Director & Chief Commercialization Officer l

Front Office

Principal Deputy Director

I
l l ! )

Business Operations Market Analysis Policy & Practice Commercialization Programs

Figure C-1. OTT Organizational Structure, current as of June 2023
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2015: OTT ESTABLISHED

The Secretary of Energy announced OTT’s
establishment to expand the commercial impact
of the DOE’s research investment portfolio to

further advance the U.S. DEPARTMENT OF

economic, energy, and ENERGY

national security interests Office of
Of the nation. TECHNOLOGY TRANSITIONS

2016

OTT began centrally managing TCF, collecting a 0.9
percent tax on DOE applied energy program budgets
to advance and mature energy programs for
commercialization. The first Technology Transfer
Execution Plan was published.

2017

EERE’s Technology -to-Market team was realigned to
OTT, reestablishing Lab Corps as an OTT program
and hosting the program’s first cohort under OTT.

2019

OTT substantially changed the TCF solicitation
process, requiring 50 percent cost-sharing for
cooperative development projects between National
Laboratories and industry partners.

OTT hosted three more Innovation XLab conferences:
» Grid Modernization Summit, hosted with Pacific
Northwest National Laboratory
« Advanced Manufacturing Summit, hosted with Oak
Ridge National Laboratory
« Artificial Intelligence Summit, hosted with Argonne
National Laboratory

2018

The Secretary of Energy elevated OTT’s mission by
establishing the Chief Commercialization Officer, who
also serves as OTT's Director, responsible for driving
private sector uptake of clean energy technologies as

the steward of commercialization activities across
DOE.

OTT launched LPS, a single access point for
connecting with the National Laboratories. Lab Corps
re-branded as Energy | -Corps, and OTT hosted the
first InnovationXLab conference, the Energy Storage
Summit, with SLAC National Accelerator Laboratory.

2021

OTT selected ten EPIC award winners in 2021, and
also established two new programs targeted at
students: EnergyTech University Prize, a competition
for university students, and the Technology
Commercialization Internship Program, a joint
program between OTT and the National Laboratories.

Two Innovation XLab webinars took place in 2021,
both part of the ArcticX series:
»  Webinar: Arctic Infrastructure and Deployment
Opportunities
*  Webinar: Energy Justice in the Arctic

FY21 Funding: ~$18M
Federal Staff: 11
TCF: ~$33M Federal & ~$35M private sector funds

(68 projects)

2020

EA2020 codified OTT’s mission and activities,
including stakeholder engagement and technology
transfer programs.

OTT launched new programs, including the COVID -19
Technical Assistance Program (CTAP) and Practices
to Accelerate the Commercialization of Technologies
(PACT). OTT also funded the first round of the Energy
Program for Innovation Clusters (EPIC) and opened
Energy I-Corps participation to all DOE laboratories.

Three more Innovation XLab conferences took place:
« Biomanufacturing Summit, hosted with Lawrence
Berkeley National Laboratory
* Quantum Information Science and Technology,
hosted virtually with Brookhaven National
Laboratory
» CarbonX, hosted virtually with the National Energy
Technology Laboratory

2022

DOE reorganized to better implement Bipartisan
Infrastructure Law investments, elevating OTT to
report directly to the Secretary. The passage of the
CHIPS & Science Act provided additional authorities
for OTT programs.

OTT also began to implement additional TCF
programming from the tax applied to BIL funding,
substantially increasing the scope of the program.

OTT hosted two more Innovation XLab events, also in
the ArcticX series:

» Webinar: Doing Business with DOE in the Arctic
*  ArcticX Summit

FY22 Funding: ~$18M
Federal Staff: 27
TCF: $28M Federal & ~$20M private sector funds

(18 projects)

Figure C-2. Key Milestones Related to DOE Technology Transfer and OTT's Mission
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B. FY 2015 Summary

On February 11, 2015, the Secretary of Energy announced the formation of OTT, with the
charge to expand the commercial impact of DOE’s portfolio of RDD&D activities in the short-,
medium-, and long-term.”” OTT’s mission was to expand the commercial impact of DOE’s
research investment portfolio to further advance the economic, energy, and national security
interests of the Nation.”® OTT’s first director took office in February 2015.

C. FY 2016 Summary

OTT formally began implementing and centrally managing TCF starting in FY 2016, collecting a
0.9 percent tax on applied energy program budgets within DOE to advance and mature energy
technologies for use in the private sector.

Over the course of FY 2016, OTT conducted a stakeholder outreach strategy to inform strategic
planning. This effort included a formal Request for Information (RFI) with 55 submissions,
including 12 from DOE National Laboratories; four DOE National Laboratory workshops; three
roundtables on regional-state technology transition opportunities; and regular engagement
with DOE technology transfer managers.

In January 2016, OTT stood up the Clean Energy Investment Center, a program intended to
provide public information and connections to subject matter experts for the investment
community in an effort to increase and catalyze private sector investment in energy technology.

OTT also coordinated across DOE to participate in targeted outreach and engagement at
prominent events. In May 2016, OTT led DOE’s presence at the Bay Area Maker Faire in San
Mateo, California, along with the Advanced Research Projects Agency-Energy (ARPA-E), Office
of Energy Efficiency and Renewable Energy (EERE), the National Nuclear Security Administration
(NNSA), and the Office of Science. DOE’s Energy Pavilion was a major attraction at the event,
which had 175,000 people in attendance.

D. FY 2017 Summary

As part of a DOE-wide realignment, EERE staff who had been managing commercialization
programs on EERE’s Technology-to-Market team were formally brought into OTT, following the
path of OTT’s first director. Lab Corps, the predecessor to Energy I-Corps, was reestablished as
an OTT program managed by these new staff.

77 DOE. 2015. Recommendation to Recast the Office of Technology Transfer Coordinator as the Office of
Technology Transitions, Memorandum for the Secretary from the Under Secretary for Science and Energy.
78 |bid.
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OTT published and transmitted the first Technology Transfer Execution Plan (TTEP) to Congress
in October 2016, outlining goals for DOE and to carry out OTT’s mission. In addition, OTT hosted
its first Lab Corps cohort. The second DOE-wide round of TCF was announced in FY 2017,
supporting 54 projects focused on technology maturation and moving technology to the
marketplace.

E. FY 2018 Summary

In November 2017, DOE announced the authorization for DOE laboratory contractors to use
Agreements for Commercializing Technology (ACT) to facilitate new strategic partnerships,
following the conclusion of a six-year pilot program that began in 2011.7° Six DOE Laboratories
participated in the ACT pilot to develop more flexible partnership agreements with private
sector partners with negotiable terms for intellectual property terms, advance payments, and
indemnification, among others. In addition, DOE launched a new pilot program called FedACT
that expanded the use of ACT to allow organizations to partner with DOE’s laboratories on
federally funded projects.®°

In July 2018, OTT launched the Lab Partnering Service (LPS), the first online, single access point
platform for external stakeholders to identify, locate, and obtain information from DOE
Laboratories.®! LPS launched with tools to connect users with experts, collections of technical
and marketing summaries for pre-validated technologies, and the visual patent search tool for
patents available for license from DOE Laboratories.

In FY 2018, Lab-Corps formally rebranded as Energy I-Corps. OTT released a collection of 2017
Energy I-Corps case studies as well as an impact report focused on the second year of the
program.

OTT continued to support communication of technology transfer and commercialization
successes stemming from DOE investments and engagement with energy innovation ecosystem
stakeholders across the Nation. OTT also published DOE Spotlight: Solving Challenges in Energy
Storage, the first in a series of reports highlighting DOE’s work in emerging technology areas, in
August 2018. In September 2018, OTT hosted the first InnovationXLab Summit at SLAC National
Accelerator Laboratory. The Energy Storage Summit saw expert panels discuss how energy

79 For further on the pilot program, see Howieson, S.V., Sergi, B.J., and Shipp, S.S. 2013. Department of Energy
Agreements for Commercializing Technology. IDA Paper P-5006. IDA Science and Technology Policy Institute:
Washington, D.C.

8 DOE. 2017. Secretary of Energy Rick Perry Announces Expanded Partnership Opportunities with the National
Laboratories, available at https://www.energy.gov/articles/secretary-energy-rick-perry-announces-expanded-
partnership-opportunities-national.

81 DOE, “DOE Launches New Lab Partnering Service,” July 18, 2018, available at
https://www.energy.gov/articles/doe-launches-new-lab-partnering-service.
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storage is one of the biggest challenges to unlocking the potential from the next generation of
transportation and electricity grid technologies.

F. FY 2019 Summary

In FY 2019, a Secretarial Memorandum to Departmental Elements directed the creation of a
working group to implement DOE Policy 482.2, Laboratory Technology Transfer Data Collection
and Management. The working group later provided recommendations on the process of
collecting data from the National Laboratories.

OTT published the next in the spotlight series, DOE Spotlight: Artificial Intelligence, in October
2019. OTT’s public engagement role also increased in FY 2019, as the office hosted the next two
InnovationXLab events. The first of these, the Grid Modernization Summit hosted by Pacific
Northwest National Laboratory, brought together industry thought leaders, stakeholders, and
DOE experts working on the biggest challenges of grid modernization. The second was the
InnovationXLab Advanced Manufacturing Summit at Oak Ridge National Laboratory, which
brought together lab and industry stakeholders to explore new manufacturing challenges and
opportunities.

OTT made significant changes to the TCF solicitation process in FY 2019, requiring a 50 percent
cost-share for project applications under Topic 2, cooperative development projects between a
lab and industry partners. This cost-share requirement was subsequently revised in the Energy
Act of 2020.

In coordination with OTT, DOE’s Office of Science incorporated a technology transfer and
commercialization goal for the first time during the FY 2019 Performance Evaluation and
Management Plan cycle. The goal applies to the Office of Science’s ten National Laboratories
and has been used in every subsequent annual laboratory evaluation.

G. FY 2020 Summary

FY 2020 saw numerous milestones for OTT. The office launched “Innovation Powered by DOE,”
the first public facing dashboard highlighting and providing detailed information on 450
identified technology transfer and commercialization successes of DOE Laboratories. OTT also
piloted Solutions Exchange, an online industry-facing outreach tool.

OTT also released several publications, including Contributions of the U.S. Department of Energy
National Laboratories and Facilities to Advance Industry: Medical Imaging, Diagnostics, and
Treatment, published May 2020, and Spotlight: Quantum Information Science and Technology,
published August 2020. Based on the work of the working group established in FY 2019, DOE
Policy 482.2 was also published and implemented.
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Two more InnovationXLab events took place in FY 2020. OTT hosted the Artificial Intelligence
Summit at Argonne National Laboratory in October 2019 and the Biomanufacturing Summit in
January 2020, convening diverse groups of stakeholders to discuss both topics.

In addition, OTT launched new programs, including Practices to Accelerate the
Commercialization of Technologies (PACT) and the COVID-19 Technical Assistance Program
(CTAP). PACT was a single year funding opportunity to support projects (a) enhancing the
potential for commercialization of National Laboratory technologies; or (b) increasing access to
laboratory facilities and collaborations between industry and laboratory researchers. CTAP
provided targeted funding for National Laboratories to offer short-term engagements with U.S.
external entities in response to the COVID-19 pandemic. OTT also funded the first round of the
EPIC program, which funds place-based regional innovation incubators and accelerators. In
addition, OTT expanded existing programs, opening up Energy I-Corps participation to teams
from the Office of Science’s and NNSA’s laboratories.
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