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stage companies solving the world’s biggest problems through the 
convergence of breakthrough science, engineering, and leadership. 
Our mission is to accelerate the path to market for Tough Tech 
companies by providing access to a unique combination of 
investment, infrastructure, and community. 
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developers and/or a start-up’s customers with a cost-share 
between 30-50%. 
 
Examples of projects: $10 million for a pilot-scale bioreactor that 
converts known waste products (e.g. CO2) into value-added 
commodity chemicals; $10 million for a pilot-scale 3D printer that 
could cost-effectively be able to print automotive bodies. 

2. Deploy and scale technology: The private sector is often 
unwilling to bear the risk associated with a novel technology 
that hasn’t been demonstrated at scale or for a meaningful 
lifespan. $2.5B of annual funding should be used to 
support 30 large-scale projects with $40B in loan guarantee 
authorization. The money would support:

• Process Development/Manufacturing: Grants (50% cost 
share), or loan guarantees, provided to companies depending 
on their stage in development. 

• First-of-a-kind (FOAK) Commercial Projects: Grants (50% 
cost share), or loan guarantees to technology vendors to 
reduce new-technology / lack-of-scale premium.  
 
An example: Domestic foundry solely for the use of advanced 
semiconductor or micro-electronics technology (e.g., photonics) to 
advance the speed of deployment and retain economic benefits from 
the deployment of new U.S. communications infrastructure. 

By focusing federal funding on this later-stage deployment of 
novel technology, $6B in annual funding, including $40B in loan 
guarantees, could unlock trillions in annual GDP and create 
millions of good-paying jobs over the next 10 years and beyond. 
The traditional ROI on infrastructure investments range from 
about 1.5-3x GDP growth relative to annual spend1 and 8-16 
jobs per $1M in spending.2 It is reasonable to think that funding 
infrastructure required to scale novel technologies would outpace 
this return through the creation of entirely new industries as a 
result of successful initial deployments. 

Deployment of foundational technologies could bolster a range 
of regions historically underserved by innovation investment. For 
example, biological manufacturing of chemicals could be pushed 
toward traditional chemical hubs in the Gulf region or advanced 
manufacturing using 3D printing that could be leveraged in 
automobile manufacturing in the industrial heartland. 

1Bevins 2017; International Monetary Fund 2014; Leduc and Wil-
son 2012; Economic Report of the President (2016).
2 Wilson 2012; USDOT 2021.

The primary goal of the Endless Frontier Act is to strengthen U.S.
competitiveness in critical technologies. To better realize this goal,
the bill should not only fund research and development, but also
should address later-stage capital gaps, specifically the deployment
of R&D technologies at commercial scale. The U.S. is hamstrung
today because technology pilots, scale-up and commercial
demonstration lack sufficient private sector support.

This stems from two overarching problems: 

1. Technological Uncertainty. Equity investors typically 
focus their investments on projects that have been fully 
derisked technologically. Technological uncertainty remains 
well beyond the R&D phases that would be funded by the 
Endless Frontier Act. As a result, except for some software 
projects, funding is often unavailable or too time-limited for 
the necessary stages to assure and demonstrate technology 
reliability, performance and lifespan. 

2. Market Uncertainty. Novel technologies are unable to 
compete until they have attained production scale, but getting 
to that point is a capital-intensive process. This creates a 
chicken-and-egg situation where most later-stage investors 
providers won’t fund a technology without associated 
guaranteed cash flows but those cash flows carry too high a 
risk until the technology is demonstrated at scale. 

Together, these risks result in chronic underfunding of deployment 
for breakthrough technologies. The federal government should 
help fill this gap by creating a new, centralized agency to run 
deployment grant and loan programs within the Department of 
Commerce. This funding would complement the Endless Frontiers 
Act authorizations for regional technology hubs as deployment 
of technology fundamentally engages workers with different skills 
than those utilized in R&D alone. Figure 1 in the Appendix lays 
out the stages of technology development and their funding needs 
in greater detail. While there are few examples of government 
agencies supporting scale up funding, they are one-off efforts 
in siloed agencies (e.g. ARPA-E, DOE Loan Program, NASA 
COTS). A centralized, consistent approach is necessary.

The Endless Frontier Act could remedy this through the following: 

1. Provide funding to validate the commercial potential of 
technology: Congress should authorize financing to support 
capital-intensive prototype and pilot deployments, process 
development, initial manufacturing plants, and first-of-a-kind 
commercial projects for foundational tech. We recommend 
$3.5B to support about 350 projects, or about 35 projects 
per technology area outlined in the Endless Frontier Act. 
Prototyping could be supported by grants to technology 
developers that would require a 20% cost-share as well as a 
signal from private capital (VCs) about company viability. 
Pilots could be supported through grants to technology 
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Figure 1: Commercialization Gaps

Appendix

There is a significant shortage of private and public funding for 
capital-intensive proof-of-concept, pilot, process development and 
manufacturing, and first-of-a-kind commercial projects in frontier 
tech. Current federal programs aimed at supporting mid-stage 
technologies provide limited resources and targeted to only specific 
sectors.

  

Commercialization Gaps

Research and 
Development (R&D)

$508 B

Academia, National Labs, 
Corporate Labs

Startups Public Markets

STAGES

Governmental Support 
Examples

Recommendation

Gaps

Outcomes

Private Capital

Prototype /
Proof of concept

$3B

SBIR/STTR programs 
(~$3B per year)

10x increase in SBIR/
STTR budget with a 

$500M per year portion 
going towards matching 

fund programs for 
government and private 

capital.

Create 1,000 new Tough 
Tech startups/year that are 
supported by both private 

and public capital.

ARPA-E Scale 
Up Program, DIU, 

CHIPS act

Form independent agency within the Department of Commerce tasked with supporting 
economy-wide industrial performance from technology development through 

commercialization. The agency will provide resources to coordinate and fill critical 
commercialization gaps for strategic technology areas and should have the flexibility 

to use a variety of financial mechanisms depending on the stage of technological 
development. These mechanisms should take the form of direct grants, sub-market rate 

loans, loan guarantees, and tax credits, among others. ~$50B per year.

The traditional ROI on infrastructure investments range from about 1.5-3x GDP growth relative 
to annual spend. It is reasonable to think that funding infrastructure of successful novel 

technologies would outpace this by a significant portion through the creation of entirely new 
industries as a result of successful initial deployments. $50 billion in annual funding could unlock 
trillions in annual GDP after a decade of performance with millions of associated new jobs.  
 

DOE Loan Program Office 
DARPA RAMP program (ERI)

Capital intense process that deters 
traditional private equity who tend to 
fund these activities for existing, de-
risked technology in the case where 

the technology/market fit remain 
uncertain. Often need public capital to 
match or take on some of the risk to 

get private financing done.

LPO is narrowly targeted to specific 
energy technologies, and the 

administrative costs of application 
(inclusion of the credit subsidy) 

make it untenable for high-growth, 
innovative startups. The LPO has 
also become too risk averse after 
high profile failures in the 2000s. 

Government acquisition 
traditionally has slow sales 
cycles and winner take all 

outcome. 

DOE Loan Program 
Office*, AFWERX 

STRATFI

Government as a customer 
(DoD PoRs, etc)

Expand the use of OTAs 
for more rapid tough tech 

acquisition. Backstop future 
production offtake.

Create more early sales 
opportunities with a risk 

tolerant customer (government).  
Reduce perceived risk for early 

commercial customers.

NSF I-Corp, Activate, 
Blueprint. Accelerators (e.g. 

Y-Combinator) ~$250k

National Entrepreneurial 
Fellowship Program ($50M 
per year) for PhDs and post 

docs. Expansion of NSF 
charter to include technology 

development/commercialization 
(Endless Frontier).

Increase in the number and type 
of graduate students that decide 
to follow the entrepreneurial path. 
Better outcomes for US because 

we have defensible startups in next 
generation industries.

More inventions/technologies from 
lab to market.

R&D spend not keeping 
pace with GDP growth 

and competitors growth.      
Underinvestment by 

private sector as a result 
of imbedded uncertainty of 

research. 

Corporate labs (e.g. GE, 
TRI) and corporate funded 
university research, some 

billionaire capital/philanthropy

Seed funding by Tough Tech 
funds (The Engine) and 
impact funds (Prime). 

 (~$1-$8M)

Pilot / 
Demonstration

$18.7B

FOAK

$17.2B

Process 
development and 
Manufacturing

Commercialization 
Scale Up

$40.8B

Series A (~$10-$20M) Series B (~$20-$60M) Series B/C (~$30-$100M). Project 
capital, however, at this stage 

remains outside the purview of the 
private sector, with the exception of a 
few firms that are working on smaller, 

less technically-risky projects: for 
example, Generate Capital. 

Series C/D and Project finance/
private debt ($50-$200M)

Private capital is risk 
averse and SBIR/STTR 

are not aligned to dual use 
company development.

Unwillingness of the 
private sector to take on 
remaining technical and 

market risks + regulatory. 
burdens. 




