
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pillar II: Targeted Public Investment 

 

“Markets on their own will not make investments in technologies and in infrastructure that benefit 

an entire industry.” 

 

—Brian Deese, Director of National Economic Council  

June 23, 2021  

 

  



Section Overview    

Over the last few decades, industry has supported the lion’s share of American R&D and 

commercialization efforts, from world-leading electric vehicles and smartphones to novel artificial 

intelligence (AI) applications. But in this era of complex and intense global competition, a new 

approach is needed. Contrasting the U.S. approach is our rivalry partner, China, which employs 

multiple public and private levers to quickly mobilize capital around national priorities. While 

there are certainly drawbacks to China’s development strategy (expanded on below under Pillar 

III), their centralized model poses significant threats to U.S. competitiveness that must be 

addressed. China has already captured nearly 80% of the market for solar-panel manufacturing, 

and is now directing intensive support to development of next-gen semiconductors, information 

and communications equipment, new materials and energy sources, advances in biomedicine, 

aeronautic capabilities, and advanced-manufacturing technologies.  

 

We have long been playing on the wrong field. Appreciating that an open, cross-border flow of 

information makes it easier to copy new discoveries, China has prioritized applied research to gain 

advantages in tech deployability and economic returns at global scale. America, meanwhile, has 

maintained its focus on basic pioneering research, despite clear evidence pointing to the 

bidirectional relationship between applied and fundamental research. The solar industry, for 

instance, has achieved price reductions through innovations in manufacturing rather than 

innovations in panel technology. The upshot is that it is high time for our nation to rethink how we 

invent. Fortunately, we are taking steps in the right direction. USICA’s support for advanced-

manufacturing and regional technology hubs; NSF’s budget request for an Entrepreneurial 

Fellowships program and announcement of the Technology, Innovation, and Partnerships 

Directorate; the Economic Development Administration’s $1 billion “Build Back Better Regional 

Challenge,” the advent of new R&D model ideas like Advanced Research Projects Agencies 

(ARPAs) applied to labor, education, and health—all of these actions recognize the imperative 

of progress through production. Meanwhile, nascent models of R&D offer exciting opportunities 

to translate our country’s world-leading basic-research capabilities into scalable and regional 

economic activity. 

 

Below are a set of recommendations for building on these efforts through targeted public 

investment into new technologies. These recommendations will harness new R&D models to 

achieve discrete goals in strategic sectors, ensure that American R&D outputs generate equitable 

economic growth, and unlock the innovative potential of every American. 

 

Harnessing New R&D Models  

DARPA, the first Advanced Research Projects Agency, was launched in 1958, achieving 

breakthroughs such as GPS-enabled precision strike capabilities, the invention of stealth 

technologies, and creation of the internet. In record time, DARPA met the moment of the Cold 
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War. Today, peer and rival competition demands a similar imagination of our nation’s R&D 

ecosystem. Our new approach should follow an “embedded autonomy” structure wherein the 

government describes outcome-oriented goals and measures progress while mission-driven 

organizations take disruptive risks for paradigm-shifting innovation.  

 

An embedded-autonomy approach to space commercialization, for example, would coordinate 

government-funded, academic, and private-sector research on new capabilities to manufacture, 

assemble, and service spacecraft in space. With an investment of $100 million per year, the 

National Aeronautics and Space administration (NASA) and DoD could create a public-private 

consortium known as the Advanced Space Architectures Program (ASAP). ASAP would mitigate 

existing research redundancies and unlock new strategic capabilities, from constructing large 

structures otherwise impossible to launch from Earth to converting low-cost launch vehicles into 

persistent platforms or fuel depots.  

 

At the cutting edge of embedded autonomy are the ARPA programs, like DARPA, ARPA-Energy 

(ARPA-E), the Intelligence Advanced Research Projects Agency (IARPA), and most recently the 

ARPA-Health. Characterized by clear and mission-driven direction, flexible hiring authorities, 

and deeply experienced personnel who can navigate bureaucratic red tape, ARPA programs have 

shattered technical and institutional barriers to develop groundbreaking capabilities. Agencies 

should embrace ARPA-like models to harness force multipliers of advanced computing, AI, and 

synthetic biology. An ARPA-Labor, for example, could catalyze high-impact R&D focused on 

creating powerful, scalable approaches to pressing workforce issues including unemployment and 

market disruption. Broadly speaking, some of the key elements to successfully beginning an ARPA 

program can be found in our “How to ARPA” roadmap, developed by former DARPA Director 

Arati Prabhakar.  

 

An exciting and even newer model of embedded-autonomy programs are Focused Research 

Organizations (FROs), which provide an agile mechanism to support fundamental research into 

moonshot ideas and scalable execution in strategic sectors. Just as DeepMind Strike Teams 

overcame decades of stagnant industry and academic efforts to “solve” protein folding prediction, 

FROs would operate as fast-moving, tight-knit, and goal-oriented entities that focus on new 

technologies, systems, or processes that can reduce cost or increase speed and reliability of 

subsequent work. Unlike conventional academic institutions, FROs would enable a nimble 

approach to strategic competition. By incentivizing collaboration among cross-disciplinary teams 

of scientists, professional engineers, and developers, FROs aim to achieve discrete goals over a 

five-year-or-less timescale for different strategic sectors. For example, an FRO might focus on 

developing neuro-immune therapeutics that can vaccinate individuals against PTSD, or cracking 

the bioelectric code to regenerate lost or wounded limbs, or designing scalable and efficient 

desalination systems for drinkable water everywhere. The FRO concept aligns with a 

recommendation from the NSF Workshop on a National Networks of Research Institutes (NNRI) 
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to embrace a “CEO-led” model for new agency R&D efforts. A test vehicle for exploring FROs 

can be found in NSF’s recent budget request for Regional Innovation Accelerators, which are 

focused on use-inspired, solutions-oriented research in key challenge areas of climate change, 

quantum information science, AI, and biotechnology.  

 

Investing in the Invention Ecosystem  

ARPA and FRO models can direct federally funded R&D towards application-oriented end 

products with massive real-world benefits. But the broader system of innovation is in dire need of 

public support. Since public-sector R&D began declining in the 1970s, the rate of scientific 

discovery per dollar spent and multifactor productivity growth based on new ideas have both 

stagnated. Our schools, higher education institutions, and national labs have been producing two 

pools of stranded assets: nascent technology concepts and world-class scientific talent. 

 

One reason for this is that researchers within the broader American scientific enterprise also need 

support in shepherding inventions from the lab to the marketplace. Currently, scientist 

entrepreneurs who fail to secure startup funding must rely on academic research grants that 

prioritize established researchers and incremental progress over exploring and commercializing 

novel concepts.  Another reason is that, for every scientist denied the opportunity to commercialize 

their idea, there are countless others who have been denied meaningful access to the American 

scientific enterprise in the first place. With children born to the richest 1% of American society 

ten times more likely to be inventors than those born to the bottom 50%, it is dismaying to 

contemplate the thousands upon thousands of “Lost Einsteins” our nation has failed to recognize.  

A moral imperative alone should motivate us to close the access gap for women, minorities, and 

children from low-income families—but success on this front would also quadruple innovation in 

the United States.  

 

In our report for the Lemelson Foundation on “The Invention Ecosystem: A Pathway to Economic 

Resilience and Inclusive Prosperity,” we argue that this challenge will require a comprehensive 

approach that conceives of the problem along two dimensions. The first is the innovation pathway, 

which empowers inventors and entrepreneurs to create value from their ideas in the form of 

products and businesses. The second is the inventor pathway, which should seek to inspire and 

prepare students to address crucial challenges and thrive in the innovation economy. Below we 

highlight build on the recommendations outlined in the report with several ideas to invest in our 

nation’s “Invention Ecosystem”:  

 

Action 1: Creating an Innovation Pathway for Scientists and Critical Industries  

● Empowering our nation’s scientific-entrepreneurial talent could unleash a new wave of 

scientific commercialization. Over 40,000 new science and engineering Ph.D. students 

graduate each year, many of whom are full of innovative ideas but lack the entrepreneurial 

knowledge needed for succeeding in the marketplace. Using the prestigious American 

https://www.nsf.gov/about/budget/fy2022/pdf/52_fy2022.pdf
https://www.theatlantic.com/science/archive/2018/11/diminishing-returns-science/575665/
https://www.theatlantic.com/science/archive/2018/11/diminishing-returns-science/575665/
https://hbr.org/2019/11/why-the-u-s-innovation-ecosystem-is-slowing-down
https://mitsloan.mit.edu/ideas-made-to-matter/lost-einsteins-us-may-have-missed-out-millions-inventors#:~:text=A%20new%20study%20shows%20that,bottom%2050%20percent%20%E2%80%94%20and%20%E2%80%9Cthis
https://mitsloan.mit.edu/ideas-made-to-matter/lost-einsteins-us-may-have-missed-out-millions-inventors#:~:text=A%20new%20study%20shows%20that,bottom%2050%20percent%20%E2%80%94%20and%20%E2%80%9Cthis
https://mitsloan.mit.edu/ideas-made-to-matter/lost-einsteins-us-may-have-missed-out-millions-inventors#:~:text=A%20new%20study%20shows%20that,bottom%2050%20percent%20%E2%80%94%20and%20%E2%80%9Cthis
https://www.dayoneproject.org/post/invention-ecosystem
https://www.dayoneproject.org/post/invention-ecosystem


Association for the Advancement of Science (AAAS) Science and Technology Policy 

Fellowships as a template, a National Fellowship for Entrepreneurial Scientists and 

Engineers could be the first federal program geared specifically for transitioning early-

stage research to commercial enterprise. These paid, two-year fellowships would provide 

scientists and engineers time to become familiar with commercialization processes, 

immersive entrepreneurial training, and connections to experts across government, 

industry, and finance. We therefore strongly applaud the NSF FY22 budget request for 

“Entrepreneurial Fellowships”.  

 

● Even those working in strategically critical sectors are struggling to find funding given 

venture-capital firms’ nearly unshakable affinity for software startups. One example is 

“DeepTech,” where companies build science-based products and services in fields with 

transformational potential, including AI, quantum computing, and bioinformatics. Progress 

in DeepTech sectors is required to address some of the administration’s most pressing 

policy priorities. By funding venture-capital firms that invest in DeepTech, the federal 

government can support early-stage companies and assuage the risk-based doubts of 

private investors. 

 

Action 2: Take a Solutions-Based R&D Approach to the Inventor Pathway  

● More than 30% of American K-12 students remain below basic competency levels in math 

and science, and less than 5% ever reach Advanced levels. Shortcomings in our nation’s 

educational system when it comes to science, technology, engineering, and math (STEM) 

are disproportionately felt by communities on the margins. Yet we are doing far less to 

understand the scope and nature of these shortcomings—and to identify the most promising 

remedies—than we should. While federal agencies like the U.S. Department of Agriculture 

(USDA) enjoy multi-billion dollar research budgets, the Department of Education’s (ED) 

R&D budget has declined from a mere $342 million to an even paltrier $313 million over 

the past decade. We need a serious course-correct. One avenue is to double the R&D 

capacity at the Institute of Education Sciences (IES). With this increased capacity, the 

IES could support an ARPA-like Transformative Research Program (TRP) to 

revolutionize our nation’s educational landscape by developing breakthrough solutions at 

scale in partnership with industry, universities, and other organizations on high-risk, high-

reward projects. These could include automating feedback on students’ math and writing 

homework through natural language processing, improving kindergarten readiness gap by 

rapidly assessing emerging reading gaps and dyslexia, or utilizing AI-based digital tutors 

to fill language and skill-learning gaps with responsive teaching methods.  

 

● Relatedly, a large source of educational inequities stems from poor data on how students 

learn and what strategies and technologies for improving learning are best. An initial 

investment of $50 million could fix this gap for the long term by augmenting the Statewide 

https://www.dayoneproject.org/post/creating-a-national-fellowship-for-entrepreneurial-scientists-and-engineers
https://www.dayoneproject.org/post/creating-a-national-fellowship-for-entrepreneurial-scientists-and-engineers
https://www.nsf.gov/about/budget/fy2022/pdf/fy2022budget.pdf
https://www.dayoneproject.org/post/creating-a-national-deeptech-capital-fund
https://www.dayoneproject.org/post/doubling-the-r-d-capacity-of-the-department-of-education
https://www.dayoneproject.org/post/doubling-the-r-d-capacity-of-the-department-of-education
https://www.dayoneproject.org/post/doubling-the-r-d-capacity-of-the-department-of-education
https://www.dayoneproject.org/post/doubling-the-r-d-capacity-of-the-department-of-education
https://www.dayoneproject.org/post/improving-data-infrastructure-to-meet-student-and-learner-information-needs


Longitudinal Data System (SLDS) with industry-grade, cloud-based technologies and 

interoperable data platforms capable of tracking—on a sustained basis—outcomes from 

K–12 educational investments. For more immediate assessments that inform follow-on 

R&D, a Learning Observatory at IES could be created to track and publish near-live data 

on how students are progressing under a given program or learning technique. Finally, to 

acquire, process, and harness this data and more, core funding should be provided to 

improve IES’ data science capabilities. A $25 million allocation could be directed at 

HBCUs and MSIs to build a cadre of skilled academic researchers who are “bilingual” 

across data-science and domain-specific challenges in education.  

 

Every American has the potential to become the next Einstein. We should make smart, targeted 

investments to make sure that potential isn’t wasted. Finding novel R&D solutions to educational 

challenges will help us identify and solve learning gaps along the pathway to becoming an 

inventor. Similarly, from ARPA to FRO models, the United States has unparalleled capacity to 

innovate with a strategic blend of basic and applied research. However, more work is needed to 

bring this innovation to the market—and spread the benefits of innovation to every corner of 

America.  
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