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About ITIF

= Independent, nonpartisan research and education institute focusing on intersection of technological
innovation and public policy, including:

— Innovation and competitiveness

— IT and data

— Telecommunications

— Trade and globalization

— Life sciences and agricultural biotech
— Clean energy innovation

= Formulates and promotes policy solutions that accelerate innovation and boost productivity to spur
growth, opportunity, and progress

= World’s top think tank for science and technology policy, according to the University of
Pennsylvania’s authoritative Global Go To Think Tank Index
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Motivation: Clean Energy Innovation is Needed, Quickly

. - : : : IEA technology progress
Mitigating climate change requires (compared to Sustainable

new clean energy technologies Development Scenario):

on track

= |nternational Energy Agency (IEA): | more efiort needed

not on track

32 of 39 key technologies not Hydrogen
being deployed fast enough

Nuclear Power

= |arge-scale, complex technologies
face unique barriers to deployment
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Insufficient Demonstration Slows Clean Energy Innovation

= Complex, large-scale technologies often need demonstration

= Demonstration: prototype at full/near-full scale in real world
conditions

— De-risks technology by generating knowledge (technical, economic,
environmental, etc.) to reduce costs and boost stakeholder confidence

— Currently, a weakness in the innovation process, halting adoption

Large-Scale Take-
Up

Fundamental Research Proof of Concept Demonstration Early Adoption

' Source: National Academies of Science, Engineering, and Medicine, The Power of Change
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Demonstration is an Innovation “Valley of Death”

= Energy demonstration Is unattractive to investors

— Expensive — projects can cost $100s of millions to billions

— Risky — some first-of-a-kind projects will fail

— Modest payoffs — knowledge spillover [imits first-mover advantage
= Who will fund demonstration?

— Private sector typically won't invest alone

— Fed govt. has cost-shared with private sector, with mixed success
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History of Federal Demonstration: A Mixed Record

= The good: public
demonstration has spawned
new Industries Nuclear poyyq,

= The bad: infrequent funding for
demonstration

= The ugly: failled megaprojects
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Source: U.S. Deartment of Energy
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Recommendation #1: Increase Investment in Demonstration

= Few large-scale clean energy demonstration projects funded
today

= Demonstration projects are expensive
— Millions to billions of dollars

— Multiple projects needed to identify and de-risk pathways for a single
technology

= $5 billion per year (or more) would support cost-share of a few
large projects and many smaller ones
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Which Technologies Should Be Demonstrated Today?

Technologies that (a) support deep decarbonization, (b) are large/complex, (c) are demo-ready

Lille DL Carbon Capture
Decarbonization Advanced Long-Duration Carbon-Neutral and Storg o Carbon Dioxide
Innovation Nuclear Power Storage Fuels (CCS) g Removal
Mission:
) 4 ) 4 ) 4 ) ( )
Concentrated Clean hydrogen CCS with natural
Smal modlar || salar o and | | proguced troueh | g cectricty | oiectar captrs
thermal storage electrolysis generation
Examples of - J| L J| L J| L J U J
— demo-ready s . s N o N o N
technologies: Coupling .
’ advanced nuclear Compressed and Hydrogen CCS with
power with non- 'Y liquid air energy transport industrial
electric storage infrastructure processes
applications
\_ J \_ J \_ J

ITIF
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Example: Why Use Public Funds to Demonstrate Direct Air
Capture (DAC)?

= National Academies: we must remove 10 gigatons COZ2 / year by
mid-century

= First DAC demonstration by Climeworks ($600 / ton CO2)

= Public support for DAC demonstration can
— Incentivize private firms to share cost/performance data

— Speed up deployment to meet emissions reduction goals
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Eight Precepts To Guide Demonstration Project Administration

1. Strategic portfolio

2. Expert management

3.  Minimal political influence

4. Tailored cost-share agreements

5. Knowledge sharing

6. Cross-sector linkages

7. Coordination among partners (federal, state, and intl.)

8. Steady, sufficient funding
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Recommendation #2: Establish a DOE Office of Major
Demonstrations

= Demo project management decentralized among DOE Applied Offices

= Opportunities for improvement:
— Steady, sufficient funding
— Portfolio coordination
— Insulation from political influence

— Project management expertise

= Numerous reform proposals; we recommend DOE Office of Major
Demonstrations
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Five Options for Demonstration Project Administration

Option #2:
The Default Option: A DOE Office of Major

The DOE Applied Offices continue De_monstratlons, staffed W|_th
to fund and manage individual project management expertise,

B —_— oversees a demonstration
' portfolio across multiple
technology areas.

Option #3:

A Quasi-governmental
Demonstration Corporation
independently finances and

oversees a portfolio of large-scale
energy demonstration projects.

Option #5:

Regional Demonstration Funds
across the country representing
local utilities support and manage
electricity sector demonstration
projects.

Option #4:

A non-profit national Green Bank
facilitates private investment into
low-carbon infrastructure,
including demonstration projects.
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Full Analysis

DOE Office of Major

Quasi-governmental

Regional

DOE Applied Offices Demonstrations Ilemnnslra_tinn Green Bank Demonstration Funds
Corporation
Would this administration...
develop and maintain a strategic portfolio? No Yes Yes No No
apply expert management practices? Mayhe Yes Yes Mayhe Mayhe
avoid political influence? No No Yes Yes Mayhe
tailor cost-share agreements? Mayhe Yes Yes Maybe Maybe
facilitate knowledge sharing? Mayhe Yes Yes Mayhe Mayhe
ensure strong upstream linkages? Yes Maybe No No Yes
ensure strong downstream linkages? Yes Yes Yes Yes Yes
e coriton oo oer e |y tes ware ware o
ensure steady and sufficient funding? No Maybe Yes No Yes L
... And is this reform politically feasible? Yes Yes Maybe Maybe Maybe 18




Option 3: Quasi-governmental Demonstration Corporation

= |ndependent, well-funded,
and with close commercial

Quasi-governmental Demonstration Corporation

ties —
Would this administration...
ey . . develop and maintain a
= But political barriers are high strategic portfolio? Yes
avoid political influence? Yes
ensure strong downstream Y
linkages? es
ensure steady and sufficient Yes
funding?
... And is this reform politically
feasible? Maybe
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Option 4: Green Bank

= |ike corporation,
Independent, well-funded,
and with close commercial

ties

= But deployment focus could
lead to overly conservative
portfolio

Green Bank

Would this administration...

develop and maintain a
strategic portfolio?

No

ensure strong downstream

linkages?

Yes

ensure steady and sufficient No

funding?

... And is this reform politically Maybe

feasible?

ITIF
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Option 5: Regional Demonstration Funds

= Strong regional linkages and
possibility for reliable, local

funding stream

But lack of national
coordination is not i1deal, and
system complexity makes
Implementation unlikely

Regional Demonstration Funds

Would this administration...
develop and maintain a

strategic portfolio? No
ensure strong upstream
linkages? e
ensure strong downstream Y
linkages? es
ensure steady and sufficient

: Yes
funding?
... And is this reform politically Maybe

feasible?
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Option 2: DOE Office of Major Demonstrations

= Strategic portfolio; project
management expertise; well-
positioned to coordinate with
stakeholders, experts, and
programs within and beyond
DOE

= And, relatively politically
feasible

= Qur recommendation

DOE Office of Major Demonstrations

Would this administration...

develop and maintain a Yes
strategic portfolio?

apply expert management

practices? Yes
avoid political influence? No
enhance coordination among

federal, state, and international Yes
partners?

ensure steady and sufficient

funding? LTI
... And is this reform politically

feasible? Yes
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Conclusion: More and Better

= Critically important to support demonstration, now
— More: Fund demo-ready tech for deep decarbonization (>$5 B)

— Better: DOE Office of Major Demonstrations

= Prospects for reform

— American Energy Innovation Act (proposed) authorizes 17 demo projects
In geothermal energy, carbon capture, advanced nuclear, and storage

— Stimulus offers opportunity for clean energy demonstration
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Thank You!

Robert Rozansky | rrozansky@itif.org | @rob_rozansky

David Hart | dhart@itif.org | @ProfDavidHart
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