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About the Technology and Public 
Purpose Project (TAPP)
Founded by Belfer Center Director, MIT Innovation Fellow, and former U.S. Secretary 
of Defense Ash Carter, the TAPP Project works to ensure that emerging technologies 
are developed and managed in ways that serve the overall public good.  

Technological change has brought immeasurable benefits to billions through improved 
health, productivity, and convenience. Yet as recent events have shown, unless we 
actively manage their risks to society, new technologies may also bring unforeseen 
destructive consequences.

Making technological change positive for all is the critical challenge of our time. 
We ourselves - not only the logic of discovery and market forces - must manage it. 
To create a future where technology serves humanity as a whole and where public 
purpose drives innovation, we need a new approach. 

TAPP Project Principles:

• Technology’s advance is inevitable, and it often brings with it much progress 
for some. Yet, progress for all is not guaranteed. We have an obligation to 
foresee the dilemmas presented by emerging technology and to generate 
solutions to them.  

• There is no silver bullet; effective solutions to technology-induced public 
dilemmas require a mix of government regulation and tech-sector 
self-governance. The right mix can only result from strong and trusted linkages 
between the tech sector and government.  

• Ensuring a future where public purpose drives innovation requires the next 
generation of tech leaders to act; we must train and inspire them to implement 
sustainable solutions and carry the torch. 

In the context of the overarching TAPP initiative, the Lab to Impact project is focused 
on developing a blueprint for entrepreneurs and policymakers. The overall objective 
is to accelerate the translation of scientific discoveries into the technologies needed to 
sustainably and responsibly advance as a society. 
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Executive Summary
In the United States alone, breakthrough scientific discoveries are made every 
day. Critically important technologies are developed in universities and research 
laboratories with an unparalleled amount of public funding. This research 
ecosystem produces a wealth of discoveries. However, a large portion of successful 
innovations fail to transition out of the lab. Most innovations fail to become 
the capabilities needed to address the most pressing societal issues faced today. 
Climate change, energy, pandemics, cybersecurity, terrorism. The list goes on.

To understand the magnitude of what new scientific discoveries can do for 
our society, it is useful to look at some of the most notable, historical successes 
and their associated impact. The internet, lithium batteries, global positioning 
satellites, a Google search, the current Covid-19 vaccine and Siri, are just a few 
examples of how government-funded research delivered critical technologies. 
But for each one of those successes, how many discoveries are we failing to bring 
to fruition? Very few innovations become new commercial products or services. 
Even less are poised to address the public interest. Many technologies remain lab 
experiments that, even when they succeed to address technical or government 
needs, fail to become a generalized solution to address societal problems.

This report reinforces that some of the best research and development centers 
are located within the US national laboratory network; provides a new way 
of approaching the innovation ecosystem of public, private, and university 
research; and suggests a framework to increase collaboration across labs, 
deep-tech entrepreneurs, and venture capital investors. We decided to focus on 
the commercialization challenges and opportunities specifically linked to the 
Federally Funded Research and Development Centers (FFRDCs), funded with 
more than $16 billion annually in taxpayer money. We fundamentally believe that 
these FFRDCs have massive, untapped potential to accelerate development of 
technologies to change the world.

Hence, the following pages provide an analysis of the current limitations 
related to translation of science from the US national labs into new ventures. 
Additionally, we highlight promising initiatives and case studies aimed at spurring 
entrepreneurship. It is important to note that making technologies available from 
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government-funded research and development labs is not only a desirable outcome, 
but also included in the charters of these organizations. As a result, the maturing 
and translation of technologies should not only be an aspiration but treated as 
top priority. We provide examples via case studies of successful spin offs, and we 
conclude with key policy recommendations aimed at increasing the translation of 
science from lab to impact.

Lastly, we asked the challenging question. Given the positioning of the national 
labs, current funding and governance, how could we have a practical impact in this 
field? The last chapter describes an initiative to launch and scale a deep technology 
venture fund aimed at identifying, assessing and investing in technologies born in 
National Labs. We also developed a map of technological capabilities, and matched 
those with key macro areas such as human health, climate, food and agriculture, 
industrials and other. The map is reported below. The result is a tool that investors, 
entrepreneurs and policy makers can use to identify some of the best scientific 
innovations being currently developed. This is needed to build our tomorrow. 

If we want to understand where novel technologies come from, we cannot continue 
to overlook some of the most advanced research centers simply because they are 
complex. We hope that this assessment will provide inspiration to entrepreneurs to 
take action in launching new deep tech ventures using some of the best technologies 
available today. 
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1.  From Lab to Impact: Translating 
R&D into Resilient Technologies

New Technologies, New solutions 
to our Challenges

There is growing pressure from younger generations demanding more 
concrete actions to address the multiple crises we are facing today. There 
is also a rare area of consensus emerging: we can fight back. We can 
address climate change challenges, develop medical countermeasures to 
fight pandemics, and advance society overall thanks to the introduction of 
new technologies. Expecting only drastic changes in human behavior or 
sweeping government policies will not work.

Enhancing our scientific translational capabilities is necessary to accelerate 
the discovery, inception and scale-up of science-based solutions to address 
challenges and build a resilient society. Transitioning new technologies 
from lab to impact means translating past and current research and 
development (R&D) investments into new technologies. This is needed to 
meet our current and future challenges. 

Similarly, the Covid-19 pandemic highlighted the importance of R&D 
in the medical field as the best tool to defeat the worst health emergency 
of our century. A handful of biotechnology companies, coordinated 
by public-sector efforts, succeeded in the development of life-saving 
vaccines. This success was built upon fundamental scientific discoveries 
that initiated decades earlier thanks to government funding. Private firms 
are very effective at manufacturing, marketing, and distributing products. 
For example, the approval of mRNA-based vaccines is the culmination of 
20+ years of prior R&D investments in academic and government labs. 
To make an mRNA vaccine, there was a need for a fundamental scientific 
breakthrough, a new mechanism of action (mRNA), advanced sequencing 
capabilities, and a way to deliver those nucleic acids to the cells efficiently 
(lipid nanoparticles). Thanks to the scientific research in those areas, there 
was a new ability to immunize the world against a deadly disease.
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More broadly, our generation is slowly realizing that new technologies will be 
key to address threats, ultimately making us a more resilient generation. From a 
pandemic to climate and national security concerns, there is growing evidence that 
new science, rather than changes in human patterns, will be the solution.

Where Do New Technologies Come From?

Decarbonizing society, fighting pandemics, addressing food security, or in 
short building a resilient society, have one thing in common: they require new 
technologies to be deployed at scale. But where are new technologies coming 
from?

In the United States alone, breakthrough scientific discoveries are made every 
day. These critically important technologies are developed in universities and 
government labs with billions of dollars in public funding and employing 
thousands of scientists working at the intersection of technical fields. This research 
ecosystem produces a wealth of discoveries that give way to solve some of the most 
pressing issues today.

To understand the magnitude of what new academic scientific discoveries can 
achieve, it is useful to look at some of the most notable successes and their impact 
on society. The internet, our iPhone battery, the GPS, a Google search, the current 
Covid-19 vaccine and Siri, are just a few examples of how government-funded 
research delivered critical capabilities for our advancement as society.
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But for each one of those successes, how many potential new discoveries 
fail to come to fruition? Very few early-stage technologies are 
commercialized to become new products or services, and among the ones 
that make it not all are useful or beneficial to society. As there are more 
policy failures and self-harming behaviors (e.g., fossil fuel subsidies) there 
is a need to accelerate this process. Technical skills, talent and funding are 
needed to bridge the gap between early-stage discoveries and marketed 
products.

Case Study: The Langer Lab at MIT

The Langer Laboratory at MIT is one of most prolific academic centers 
around the world, advancing cutting edge research and training 
for Ph and postdoctoral students in the area of biotechnology and 
drug delivery. Professor Robert Langer is also one of the most cited 
engineers in history and holds thousands of patents and investments on 
a large number of these patents.

The Langer lab is also one of most notable examples of how academic 
research found a structured process to transition academic discoveries 
from the lab to market. The lab has been focused on leveraging the 
latest innovations in the area of biotechnology, and in particular drug 
delivery, to address some of the largest unmet medical needs. Due 
to the ability to attract government funding, industry collaborations 
and top scientific talent, research conceived in the Langer Lab is 
foundational in products that are benefiting millions of people. 
The spin-off process has been largely focused on empowering 
technical founders to advance early-stage academic research toward 
commercialization in collaboration with specialized venture investors 
and industry partners.

In contrast, the Lincoln Lab, is a federally funded R&D center, and a 
Department of Defense sponsored laboratory focused on advancing 
technologies for National Security. Over the past 50 years, the lab was 
able to advance its mission to develop cutting edge scientific innovation 
for national security, but also increasingly enhanced its capacity to 
transition innovations to the commercial sector. Over 100 high technology 
companies have originated from the Lincoln Lab in a wide range of sectors, 
from multimedia software to advanced semiconductor lithography. 
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Key Takeaways

106 high-technology companies have evolved from Lincoln Lab’s technology 
development since its inception across the country.

Products and services of spun-off companies have a wide range from 
multimedia software services to advanced semiconductor lithography.

MITRE, a non-profit research and development cooperation, is among the most 
notable examples of large organizations spun off from Lincoln Lab.
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Technology Translation: From Lab to Impact

How can R&D be translated into new capabilities? How can a new 
discovery based on a scientific intuition transform to a product that can 
address society’s most pressing needs? The process to achieve this goal is 
called technology transfer, spin-off or scientific translation. Let’s see how it 
works – or in some cases doesn’t.

The process through the transition of early-stage R&D discoveries 
into products and services has various names. It is known as scientific 
translation in the academic world or spin-off/ start-up in the investment 
and venture capital (VC) communities. It is essentially a process aimed at 
leveraging scientific discoveries made in research labs and aligning them 
to practical problems with a large unmet need and market opportunity. 
To leverage private capital, the scientific discovery is adapted to provide a 
solution to an unmet market condition. A strong business case is needed 
to justify large investment of private capital to scale and deploy the new 
technology into a defined, beachhead market.

Technologies are usually licensed from the inventing institution, such as 
universities, to a start-up company or a larger existing firm and typically 
focused on a specific scientific area of interest. There is a need to leverage 
large amounts of funding to iteratively adapt the initial discovery to a 
specific application or use case of interest which incurs a large technical 
risk and potential for failure. In case of new ventures, the main focus is 
securing funding to advance the technology development. Venture capital 
firms, government agencies, and private foundations can all serve as 
sources of capital to advance the development of a technology or prototype 
toward commercialization. 

It is often the case that the technical risk is so great that private investors 
will shy away from the very early stage of technology development, 
especially in unproven or new technological areas. To overcome these 
barriers, several government programs such as the Small Business 
Innovation Research Program (SBIR) have emerged and supply 
competitive capital to entrepreneurs to reach early technical and 
commercial milestones. After an initial period of de-risking, private 
investors are more incentivized to contribute to later financing rounds. 
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Foundations can also provide capital and other resources to bridge 
technical gaps.

The field of “deep tech,” defined as an ecosystem of companies born out 
of scientific research, has skyrocketed in the past few years. A traditional 
VC investor has a 10-year time frame to create a large return to investors. 
Some VC funds have become more comfortable with long term investment 
timelines and are willing to accept greater risks. In exchange, they 
receive the opportunity to invest in new companies with huge market 
opportunities and virtually no competition. For example, what if you 
could make a phone battery that lasts one year instead of one day? How 
about a quantum computer that could be on your desk to run advanced 
computational and artificial intelligence algorithms? Or a new kind of seed 
that can grow in arid, deserted land? Someone made a bet 10 years ago to 
invest in mRNA. We now know how successful that was. Returns as a result 
of the mRNA based Covid vaccines were astronomical, and it is just one 
of many success stories.  These type of successes highlight that the field of 
deep tech investing and spin off is ready to get the attention it deserves.

Many new technologies are now under development and are able to raise 
hundreds if not billions to be scaled. Commonwealth Fusion Systems, a 
Boston-based fusion energy start-up, closed a $1.8 billion Series B round 
in January 2022, paving the way for others to follow. Such technologies, if 
de-risked from a technical perspective and with a stepwise approach, could 
open up huge untapped markets and sustainably solve the energy crisis 
problems sustainably.
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Government and Foundations 
Investing in R&D

The federal government and various foundations today play a crucial role 
in supporting research and development across multiple, high-impact 
areas. Additionally, the inflow of public funding into for profit 
companies has been increasing over the past years. It is not uncommon 
to see philanthropic organizations, such as the Bill and Melinda Gates 
Foundation, investing in for-profit companies with the intention to bridge 
the gap in systemically underfunded areas. Similarly, the government 
has been a key source of funding to small businesses developing highly 
complex technological solutions. The Small Business Innovative Research 
Grants (SBIR) program is one of the most successful government programs 
in deploying hundreds of millions per year into small businesses. These 
small businesses are defined as for-profit entities with less than 500 full 
time employees and less than $500 million in annual revenues. Thanks to 
a very transparent and competitive process, top innovations developed 
by for profit companies can leverage funding earmarked to advance new 
technologies toward commercialization. 

Every United States Department, such as the Department of Defense 
(DOD), Health and Human Services (HHS), and Department of Energy 
(DOE), is mandated to maintain an SBIR program. The impact of these 
grants have been widely documented and measured, making this program 
widely successful. Attracting SBIR funding is not only appealing for 
companies that can leverage non-dilutive funding to advance R&D, but 
also for states. California and Massachusetts lead the pack in terms of 
SBIR funding allocated to companies located in these states. The impact 
on the regional ecosystem is evident: high paying jobs, retention of local 
talent, generation of fiscal revenues, and an overall positive ripple effect 
into the local economy. The best use case example of SBIR funding is when 
it pushes early-stage R&D into a more advanced stage, enabling small 
businesses to secure venture capital funding or reaching commercial sales. 
Continuing to invest in the SBIR and similar government programs is key 
to ensure the advancement of early-stage technologies from lab to market. 
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2.  The Rise of Deep Tech: 
Long-Term, Science-
Based New Ventures

The Rise of Deep Tech Companies 

Over the past five years, there has been a big change in the entrepreneurial 
and venture capital community and the emergence of a new kind of 
entrepreneur. They make bets on building companies based on scientific 
discoveries, developing electric cars, exploiting novel therapeutic 
modalities (mRNA), and launching satellites and commercially focused 
space capsules. Similarly, some venture capital (VC) investors realized that 
the next crop of trillion-dollar companies might be built on this wave of 
transformational science.  

Deep technologies are defined as innovations born out of fundamental 
R&D with the potential to be translated into a product or service with 
huge market potential. Though it may take a long time to develop them, 
and there are large technical risks, investing in strongly protecting IP and 
addressing the technical risks, may be the key to untapped new markets.  
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Deep Tech as the New Frontier of 
Entrepreneurship and VC Investing 

What if you could make safe, unlimited energy from nuclear fusion; 
Develop clean steel from hydrogen; Reinvent food that does not spoil, or 
seeds that can grow in the desert; or make a vaccine that does not require 
refrigeration and can be administered with a patch instead of a needle?

Those who are optimistic enough to think these challenges can be 
solved with science and embark on the journey of asking these “what-if ” 
questions, can claim to be part of the so-called “deep tech” sector. Deep 
tech is an attractive field due to its lucrative nature and opportunities for 
long-term investments. Deep tech entrepreneurship is a new modality that 
can be deployed to address some of society’s most pressing challenges. 
Decarbonizing society, mitigating and adapting to climate change, building 
more efficient healthcare systems, modernizing transportation, agriculture, 
energy and beyond require science-based technologies to be deployed 
at scale. Entrepreneurs are building interdisciplinary teams to de-risk 
technical challenges and advance discoveries to market while investors are 
rushing to fund them.  

The idea of academic spin-off is more than 40 years old. To date, most 
of the deep tech start-ups in the United States are born from academic 
research, and several universities have been able to build a strong culture 
of technology commercialization. In some universities, building start-ups 
from academic research is not only allowed, but encouraged and rewarded. 
Academic labs such as the Langer Lab at MIT have been spinning off 
technologies for decades, pioneering revolutions in drug delivery and 
bioengineering, from the lab to the patient’s bed.  

According to the Boston Consulting Group’s deep tech report, in 2016 
around $16 billion dollars was invested in deep tech ventures. In 2020 
this number was closer to $60 billion, a remarkable increase over 5 years. 
The average investment size in deep-tech companies also increased from 
$13 million in 2016 to reaching nearly $44 million in 2020. In contrast, 
early-stage investments increased from $360k to $2 million during the 
same time span.  
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In tracking the money invested in the deep-tech sector, three major trends 
emerge. First, investors are increasingly willing to make long-term bets 
on new and early technologies. Additionally, they are developing a better 
understanding of the investment risk calculus. They can more comfortably 
fund novel scientific research in deep tech areas where a longer time 
horizon is needed. Investors face significant market shifts as well as 
technological challenges of deep tech firms that add complexity to the due 
diligence processes for early-stage deep tech investments but are today 
more willing to take the risk. Secondly, the long-term commercialization 
horizon of deep technologies often necessitates a larger number of funding 
rounds, indicating a strong continuing interest by investors in deep tech 
firms across multiple stages of technological maturity. 

Thereby, deep tech firms follow a different funding sequence and 
progression than more traditional early-stage investments. Thirdly, deep 
tech is emerging as a global phenomenon. Another report by the Boston 
Consulting Group identified 8,682 deep tech companies across 69 markets. 
Geographically, the United States and China accounted for ~80% of global 
private investments in deep tech companies between 2015 and 2018. While 
the United States leads the deep tech investment hub, the number of US 
deep tech firms and the US-based share of global deep tech companies 
have been declining in recent years, from ~55% to ~42%, compared to the 
rise of other players. China, Germany, UK, and Israel are main contributors 
to the compounded annual growth in deep tech funding. 
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Mapping the Deep Tech Ecosystem: 
Beyond Academic Labs

University research labs have been the most successful in spinning off 
research from intellectual property (IP) generated in their labs into new 
businesses. Entrepreneurs and VC investors are increasingly scouting 
university labs to identify new deep tech opportunities. New advanced 
materials, progress in quantum computing, synthetic biology, AI, 
algorithms, and biomedical breakthroughs are some of the most popular 
deep tech sectors today. 

But in the U.S. innovation ecosystem, there is a niche and undervalued 
source of innovative deep technologies. The national labs are a potential 
emerging player in advancing commercialization of deep technologies. As 
opposed to universities, national laboratories have historically not focused 
on spinning off new companies. However, the nature of the technologies 
developed in these research institutions, have the potential to serve the 
public interest. Among the various labs, the Lincoln Lab, a national 
lab managed by MIT, is an example of a forward-looking institution 
focused on Defense-related use cases and has the ambition to increase 
commercialization efforts via the creation of spin-offs. 

Yet, in the broader field of deep technologies, success factors for the 
translation of scientific discoveries from national labs are insufficiently 
studied and understood. There is a gap in translation from ‘lab to market’ 
which is related to the transfer of promising technologies from national 
laboratories to commercialized spin-offs. To leverage the untapped 
potential of deep technologies in the national labs, this report identifies 
the role of national labs in the United States’ contemporary innovation 
landscape and propose potential avenues of how adoption of deep 
technologies from national labs can be accelerated in the service of  

public purpose.
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3.  National Laboratories:  
Our Deeper Technological 
Advantage 

Federally Funded R&D Centers: Overview

There is one area that has been systematically overlooked by entrepreneurs 
and investors focused on launching deep technologies. It is the massive, 
fascinating ecosystem of National Labs, or Federally Funded Research and 
Development Centers (FFRDC).

National Labs are among the largest scientific facilities in the World. In 
2019, $15+ billion or 10.5% of the total reported amount invested by the 
Government in R&D was allocated to National Labs. Contrary to popular 
belief, only 41% funding was for basic research, 36% was for applied 
research and 24% was for advanced prototyping and development.

National Labs: WWII and the Cold War

The first National Lab was created in 1947, RAND, an FFRDC located in 
Santa Monica, California. Until the 1980s, the key mission of National 
Labs was to provide critical, post-WWII capabilities in the science and 
technology fields. Scientists, engineers, mathematicians, and other 
specialists became part of the United States’ massive post-war effort. 
During that period, the government mobilized and deployed the country’s 
scientific and engineering talent to the development of technologies that 
would aid U.S. cold-war efforts. Notable examples include the Department 
of Defense’s Lincoln Laboratory which was created to develop radar for 
identifying aircraft and ships; the Los Alamos and Oak Ridge National 
Laboratories which were established to support the Manhattan project.  

Over time, national labs further expanded to additional discovery 
areas, such as civilian nuclear energy, petrochemicals, pharmaceuticals, 
electrification, communications, and chemical components. In the early 
1980s, the Stevenson-Wydler Act introduced changes to the operation of 
the laboratories, declaring that technology transfer to the private sector 
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was part of an official mission of the National Labs. Subsequently, the 
Bayh-Dole Act of 1980 and the Federal Technology Transfer Act reinforced 
this initial directive and permitted National Labs to file patents and 
license inventions to the private sector through cooperative research and 
development agreements (CRADA). In 1989, the Department of Energy 
was directed by Congress to establish a tech transfer office resulting in 
many CRADA being developed. 

The National Laboratory System Today

With an annual budget of $15 billion and over 60,000 scientists and 
engineers, the national labs also known as FFRDC represents one of the 
most important and active research ecosystems in the United States and 
globally. Currently, 13 federal agencies (e.g., DOE, DOD) sponsor a total of 
42 National Labs. The research that is conducted spans multiple scientific 
and engineering disciplines, ranging from clean energy, nanotechnology, 
quantum computing, cancer research, astronomy, material science, and 
many others.  

Figure 1:  Current List of FFRDSc (NSF)
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Figure 2:  FFRDCs location

Figure 3:  FFRDCs by Sponsor Agency

National Labs are “ad-hoc” entities owned by the federal government but 
now operated by contractors (GOCO: Government Owned, Contractor 
Operated). The sponsoring agencies of the laboratories have roots in 
national security, engineering, and energy. The Department of Energy 
(DOE) sponsors 17 labs and the Department of Defense sponsors ten. 
In addition, the National Science Foundation (NSF) sponsors five labs, 
the Department of Homeland Security (DHS) sponsors three, and the 
Department of Health and Human Services (HHS) sponsors two. The 
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National Aeronautics and Space Administration (NASA), the National Institute of 
Standards and Technology (NIST), the Department of Transportation (DOT), the 
Nuclear Regulatory Commission (NRC), and the United States Courts each sponsor 
a single FFRDC. The Department of the Treasury (Treasury), the Department of 
Veterans Affairs (VA), and the Social Security Administration co-sponsor a single 
FFRDC that serves all three.

FFRDCs are classified in three “activity type” categories under a system established 
by DOD and adopted by NSF. According to NSF, the three categories are R&D 
laboratory, study and analysis center, or systems engineering and integration 
center. NSF has the responsibility of maintaining a master list of FFRDCs across 
the federal government, as well as tracking their funding information. According 
to NSF, 26 of the 42 current FFRDCs are R&D laboratories, 10 are study and 
analysis centers, and 6 are system engineering and integration centers. 

Figure 4:  FFRDCs funding
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Ubiquitous Deep Technologies 
From National Labs  

Since their establishment, National Labs have developed new technologies 
impacting our daily lives, spanning from medicine, computing, 
transportation, aviation, defense, cybersecurity, and the environment. 
Some examples of notable deep technologies developed in National Labs 
are described below.

The Global Positioning System (GPS). The GPS was developed as a 
defense technology to provide navigation, location, and weapon control 
system capabilities to the U.S. military. Since then, its use has expanded 
fully into the civilian world, becoming an integral part of daily life.  

Traffic Collision Avoidance System (TCAS). This alert-and-warning 
system is required on all large commercial aircrafts. Developed at Lincoln 
Lab, TCAS has prevented countless midair collisions for more than 20 years, 
making it one of the most essential elements of aviation safety worldwide.  

First Programmable nano-processor. In collaboration with a team from 
Harvard, MITRE lab engineers and scientists designed the first processor 
created out of ultra-tiny nanocircuits. They run using low little power, 
which led them to become the building blocks of small, lightweight 
electronic sensors and consumer electronics.  
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A New Opportunity for National Labs

In some cases, national labs have been successful in translating R&D 
achievements to the commercial sector then the private sector was able 
to further develop, manufacture and market those products. However, 
the vast majority of new IP developed by the National Labs has been 
historically licensed to large conglomerates or traditional defense players, 
as opposed to more innovative start-up ventures. 

What is the “Innovation value chain” at a National Lab?

The following provides a framework of basic science, research, and 
development and how it can translate into a mature technology, with 
the potential for commercialization.

Making R&D more accessible to start-ups could add value to the economy 
and society. Without giving the opportunity to entrepreneurs to launch 
new deep tech ventures there is a risk that some of the most advanced 
innovation remains locked in national labs.   Innovation ecosystems 
are also built and evolve around these new discoveries and advanced 
R&D capabilities. Kendall Square in Cambridge, MA, is an example of 
convergence between university research (Harvard & MIT), government 
funded R&D, industry collaboration and entrepreneurial ambitions. 
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These factors accelerated the development of a science-based cluster, 
primarily focused on biotechnology. Top tier universities attract talented 
students, academic research focused on cutting edge science research, 
and venture capitalist bankrolling innovation, are some of the elements 
that transformed not only a small town into one of the wealthiest hubs for 
innovation in the U.S., but also contributed to advance discoveries like the 
Covid-19 vaccine (Moderna located in Cambridge, MA) and many others.  

National Labs can provide an opportunity to spur innovation ecosystems 
outside the major cities such as Boston, San Diego, San Francisco, San 
Jose, and Seattle. These cities have captured more than 90 percent of recent 
growth in “innovation sector” jobs (Atkinson, R., Muro, M., & Whiton, 
J. 2019). National Labs can support the development of innovation 
ecosystems in locations that need it the most, spanning from Oak Ridge, 
Tennessee, Santa Fe, New Mexico, Aims, Iowa, and Aiken, South Carolina. 
Moreover, technology driven start-ups can attract funding from Federal 
agencies via programs like SBIR grants, which are federal dollars going to 
states to further reinforce the state innovation ecosystems. This would be 
welcomed by state governors.  

Additional resources should be placed on improving the translation 
of National Lab technologies to start-ups and their development into 
products and services. This would give an opportunity to deep tech 
entrepreneurs and investors to build upon discoveries from the National 
Labs, bringing new science and technologies to fruition.  
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If the government continues to allocate funding to this R&D area, this 
should come with the renewed expectation for national labs to do more 
to translate tangible products and services from R&D to benefit citizens 
in the U.S. and globally. Beyond the promise of these technologies related 
to their utility for American consumers as well as their instrumental 
contribution in solving pressing social and environmental problems, there 
is also an important national security argument to be made. The White 
House maintains a list of critical and emerging technologies (CETs), 
mapping the needs related to the development of advanced technologies 
that are indispensable to U.S. national security. As such, national labs are 
conducting vital basic research in areas identified as critical technologies 
such as advanced computing, biotechnology and renewable energy 
generation that go beyond pure defense-related use cases. If the U.S. wants 
to retain its supremacy in some critical technology sectors and gain an 
edge over international competitors and adversaries in others, deep tech 
from national labs can be leveraged and transferred into commercial use 
cases that benefit the United States.

There is an increasing commercialization of national laboratory research 
(in parallel to any defense or energy-specific applications) that can 
contribute to building critical technological capabilities. Similarly, 
leveraging collaboration across government, the private and public sectors, 
drives better impact for these technologies.
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Broadly, there are several recommendations that could provide better 
outcomes and commercialization opportunities for national laboratory 
technologies. One is ensuring that FFRDCs are connected to regional and 
thematic (subject-specific) hubs of innovation, so that they can leverage 
and share additional opportunities for facility, device, and instrument 
sharing that are unique to the labs. Even more simply, as laboratory work 
and technologies become more mature, there is an opportunity for better 
data sharing from the FFRDCs to and with entrepreneurs. Currently, 
each FFRDC has a separate database for technologies that are ready to 
commercialize meaning that interested entrepreneurs need to search 42 
distinct websites to learn about opportunities. Creating a “master list” or 
database would simplify the search, limiting knowledge gaps or roadblocks 
in collaboration, licensing, and commercialization next steps.

Funding sources (e.g., federal obligations, grants, or private partnerships) 
should consider how additional money specifically allocated to advanced 
technology readiness levels help “pull” technologies through the pipeline, 
into that commercially ready space. There is also the human factor to 
consider. A pilot program could provide coaching opportunities, better 
education, and access to funding for those entrepreneurs ready to 
accelerate technologies into new ventures.

In addition to these broad areas of improvement, there are also more 
policy-oriented steps that could change to better encourage laboratory 
spin-off and commercialization. These additional components would be a 
part of a pilot program focused on increased spin-off commercialization.
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4.  Building Deep Tech Ventures 
from National Labs: An 
Entrepreneurial Blueprint

There is an urgent need to better equip entrepreneurs to identify, launch 
and scale breakthrough era-defining technologies needed to build a 
resilient society. 

However, aspiring entrepreneurs often find themselves unfamiliar with the 
process required to identify, assess, and launch deep tech companies. In 
this section, a blueprint is provided to support entrepreneurs to uncover 
some of the most relevant deep technologies currently being developed in 
national labs. Some of the technologies in the R&D lab can be translated 
into solutions for tomorrow’s biggest problem. 

Entrepreneurs translating science into new ventures will need to first 
identify promising technologies from the national labs. As a next step, they 
will need to secure access to the underlying intellectual property and the 
relevant field of use. This can be achieved through an established process 
aimed at transitioning the intellectual property from the lab to a private 
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entity. Technology transfer offices have been established in all the national 
labs that can support this process. 

Scouting new technologies from the national labs can provide a strategic 
advantage to capitalize on years of R&D funded by the public sector. In the 
United States, billions of dollars are invested in R&D by the government, 
providing opportunities to entrepreneurs to build upon existing innovation 
to launch new ventures. It is well understood that entrepreneurs will also 
have to leverage further public-sector support to reach the scale they 
needed to make an impact. Building the skill set needed to work alongside 
the government will ensure that the public sector can play a crucial role 
in backstopping the risk of the ventures, providing the necessary weight 
to persevere through funding needs, timelines and other obstacles. 
Existing programs such as the Small Business Innovative Research 
Grant (SBIR) from organizations like the National Science Foundation, 
provide equity-free funding of up to $1.5 million to advance toward 
commercialization. 

Entrepreneurs in the deep tech sector today have the opportunity to 
leverage science and additional government support to build new ventures. 
In turn, the expectation is that those businesses will create jobs, fiscal 
revenues and tackle pressing sustainability needs in healthcare, agtech, 
climate change, energy, national security and beyond.  

Scouting for a Pipeline of Deep 
Tech Opportunities

Ultimately to build new companies, entrepreneurs and investors will need 
to pioneer a new approach in working with R&D centers like national labs. 
Scouting, de-risking and scaling up companies based on innovations born 
from our national labs will not be for everyone. 

But how to do it? Various national labs and the National Laboratory 
Consortium maintain an updated database of intellectual properties and 
protected technologies that are available for licensing. As an example, 
researching the database of the Pacific Northwest National Laboratory 
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we identified a set of high-potential technologies that could be further 
evaluated with additional in depth technical due diligence. 

Translating Science into New 
Ventures: Scalable Programs

Deep tech entrepreneurs today are not alone. There is a wealth of resources 
to support the early steps in launching a new venture. One of the most 
promising initiatives aimed at empowering deep tech entrepreneurs 
in turning technology concepts into viable products is the Activate 
Fellowship. Founded in 2015, Activate is a nonprofit organization that 
supports technical founders to bridge the science-to-market gap in 
the United States. Based on a yearly selection process, Activate fellows 
receive attractive benefits such as a two-year stipend, start-up funding, 
community building and networking support as well as targeted start-up 
coaching. Additionally, fellows are able to retain their intellectual property 
rights and access vital research tools, equipment and facilities through 
collaboration with a host laboratory. Sponsored by innovation agencies 
and philanthropists, the Activate fellowship has a proven-track record 
in supporting entrepreneurs on their early journey to build impactful 
companies from scientific discoveries. As such, the Activate Fellowship 
provides a scalable initiative to address the ‘lab-to-impact’ gap by 
supporting deep tech entrepreneurs and should be expanded.
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Case study: CalWave. Harnessing the Power of Ocean Waves 
for Clean Energy

CalWave, a wave power technology developer based in California, is an 
example of the value of national labs in supporting commercialization 
of deep-tech discoveries for the public good. Founded out of the 
University of California, Berkeley, CalWave’s mission is to provide 
reliable, cost-effective ocean wave technology for reliable energy 
access. As such, their interaction with national labs such as Lawrence 
Berkeley National Lab, Sandia or the National Renewable Energy 
Laboratory (NREL) played a vital role in supporting the company on 
the road to marketization by providing testing facilities and expertise 
to the founding team. In 2021, CalWave commissioned a long-duration 
wave energy pilot operating fully submerged off the coast of San 
Diego. Partners in this prototyping study included the Scripps Institute 
of Oceanography, NREL, Sandia National Laboratories, and UC Berkeley. 
This modality of cooperation and openness of national labs to engage 
with private sector start-ups is a promising blueprint for bringing 
technology from lab to impact. The company was also able to attract 
large funding contracts from the Department of Energy to bridge the 
commercialization gap and achieve market readiness. 
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Venture Funding: A Key Gap in 
Commercializing Deep Tech

National labs can provide a pipeline for new deep tech companies, but the 
lack of visibility, remote location and at times conservative culture limit 
the opportunity. Despite the promise of programs like Activate and other 
initiatives aimed at supporting deep tech entrepreneurs (e.g., NSF I-corps), 
it is evident that there is a large funding gap for these types of ventures, 
especially at the early stage. This is particularly evident when focusing on 
locations that are outside of the traditional innovation hubs like Boston 
and San Francisco. Leveraging additional private capital to be funneled 
into early-stage deep tech ventures is therefore critical for the development 
of the sector. Programs like SBIR and other funding schemes can support 
some of the activities but venture funding is necessary to enable companies 
to advance and scale faster. 
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5.  A Long-Term Investment Fund 
for Deep Technology Ventures

We propose to create a new Venture Capital fund called “Lab to Market 
Ventures” (LTMV) dedicated to translating deep technologies from 
National Labs and other research institutions. The key differentiator 
and niche for LTMV will be the ability to support new ventures to raise 
non-dilutive funding. This is key to offset long development timelines 
and large capital needs. The goal is to invest in the very early stage of a 
new company, support in leveraging non-dilutive funding to address the 
technical risk of early-stage deep tech companies.  Using our expertise 
in securing government funding and other non-dilutive capital, this 
fund will address technology gaps in the area of human health, advanced 
materials, and engineering. Specifically, this modality of investment into 
deep technologies requires a long-term investment horizon of 10-15 years 
that goes beyond more traditional venture capital investments in other 
industries and has a distinct public impact orientation at its core. LTMV 
will focus on the identification, validation, team formation and ultimate 
translation of sustainability-focused technologies to the marketplace.

Successful examples of deep tech thematic funds can provide overarching 
inspiration for Lab to Market Ventures. The Engine, built by MIT, is a clear 
example of the need to increase the focus on early-stage technologies built 
in academic laboratories. The Engine is specifically designed to invest in 
tough technologies (another term for deep tech) developed at MIT and 
other labs in the Boston area. The benefits to the surrounding ecosystem 
are already tangible in the Cambridge and Greater Boston Area. Thousands 
of jobs have been created, large amounts of federal funding leveraged 
through grants and contracts, and an inflow of talent are some of the 
most evident benefits. There will be a strong focus on training scientists 
to take leadership positions in new ventures and foster the creation of an 
interdisciplinary team to address complex scientific, business, and policy 
challenges related to launching and scaling a new business. 
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Additionally, LTMV will leverage the potentials of deep technologies to 
catalyze innovation and support the creation of local ecosystems. The 
other unique element of LTMV is the deep understanding of opportunities 
within the national lab ecosystem. 

Given the need to focus on a set of key priority areas, the fund will initially 
prioritize scientific discoveries in the field of biotechnology, advanced 
materials and advanced engineering. These technology fields are most in 
need for long term capital and have untapped potential to have an impact 
across sectors, from human health to climate issues. 

Initially, the fund will invest in a mix of technologies from both academic 
labs and national labs, to build a balanced portfolio of investments. Given 
the geographical distribution of national labs, the fund will employ a hub 
and spoke model. Core support functions will be co-located in Boston, 
MA, where there are numerous academic labs and a prominent national 
lab (Lincoln lab) to tap into. There is also abundant scientific talent and 
capital available. As the fund will expand, it will open field offices 
co-located with target national labs with technical expertise to assess 
technologies developed in each lab. It will also recruit advisors with specific 
expertise in functional areas. The fund will have an initial focus on a 
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selected number of labs and will grow over a five-year timeframe.  Here is the list 
of priority labs:

• Lincoln Laboratory, MA

• Lawrence Berkeley National Laboratory, CA

• Pacific Northwest National Laboratory, WA

• Los Alamos National Laboratory, NM

• Oak Ridge National Laboratory, TN

• Sandia National Laboratory, NM

• Idaho National Laboratory, ID

• National Renewable Energy Laboratory, CO

The selection of priority labs for the launching of Lab to Market Ventures is based 
on an in-depth analysis performed by our research team. Mapping the strengths of 
each lab and overlapping it with macro areas of interest (human health, advanced 
materials and engineering) we developed a preliminary and iterative tool to orient 
entrepreneurs and update investors in the identification of a strong pipeline of 
scientific innovation. 

In the map provided here, we intersect functional areas with use cases, with the 
hope to orient entrepreneurs in identifying potential opportunities in relevant 
sectors. 
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Conclusion
If we want to advance as a society, we need to bet on the era-defining 
scientific discoveries of our time. Deep tech entrepreneurs can play a 
crucial role in bridging the gap between R&D and the product and services 
we desperately need. Time is on our side, and we are not starting from 
zero. We can build upon decades of innovative research performed in some 
of the most advanced research centers in the world. They are starting to 
open their doors to entrepreneurs, because they can amplify the impact 
of scientific innovation and make it available to everyone. At the same 
time, we need some patience to solve complex technical challenges. Those 
challenges only are separating us from enjoying a wide range of innovative 
solutions that can make the air cleaner, defeat new pandemics, decarbonize 
society, and bring us further into space. What If we could solve them? 
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