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The United States is at an inflection
point in how we tackle our most
critical science and technology
(S&T) issues. Implementing a
21st-Century American S&T
strategy will require not merely
developing fancy widgets, but also
ensuring that the legal-regulatory
environment; institutional and
organizational practices; workforce
factors related to education, training,
and connectivity; and a range of
technology policy and governance
decisions are conducive to innovation
and progress.
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The United States is in a global technology competition
with China, whose authoritarian rulers see the
acquisition of cutting-edge technology as critical to their
revisionist global agenda and Beijing’s future military
power.! In service of its geopolitical ambitions, China
has been working steadily to catch up to and surpass
the United States in the science and technology (S&T)
arena, pursuant to calls from President Xi Jinping to
make it “a world leader in science and technology.”?

In response, U.S. leaders across the political spectrum
have focused increasingly upon meeting this challenge.
Most dramatically, the Biden Administration has
promised to “make smart investments in manufacturing
and technology ... [to] spark American innovation, [and]
stand up to the Chinese government’s abuses.”3

Indeed, President Biden has made reform and
rejuvenation of the U.S. innovation economy a signature
issue, directing a bottom-up review of federal S&T
policy in ways not seen since the beginning of the Cold
War. Among other things, he has specifically asked his
Presidential Science Advisor for “recommendations

... on the general strategies, specific actions, and new
structures that the federal government should adopt” so
the United States can “ensure that it is the world leader
in the technologies and industries of the future that

will be critical to our economic prosperity and national
security, especially in competition with China.™

This call for new approaches and a clear S&T strategy
to support U.S. competitiveness has been picked up
by Congress. In June 2021, for instance, legislation
was introduced in the U.S. House of Representatives
to require that the Office of Science and Technology
Policy produce a “national science and technology
strategy”® analogous to—and coordinated with—the
national security strategy reports already required by
federal statute.® The legislation would also require the
preparation of a Quadrennial Science and Technology
Review’ loosely analogous to the U.S. National
Security Strategy.®
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With the stage now being set for a national-level
response—that is, a collaborative effort involving
government, industry, and academia—to the
technology challenges presented to us by Chinese
revisionist ambition, it is critical to think carefully
about how 21st-Century American S&T policy can
rise to the task. And this, in turn, requires clear
thought about technology and its benefits.

“Technology,” after all, is not just a synonym for
fancy hardware: it refers to knowledge practically
employed. Possessing “technology,” therefore, is
not just having a fancy “widget,” but also knowing
what to do with it, in putting technical knowledge
to use to produce new capabilities that meet users’
needs. As an example, the greatest benefits of
ongoing improvements in telecommunications
technology as the world moves to fifth-generation
(5G) networks will likely come not just from

the mere existence of high-data-throughput
networks but rather from what such connectivity
does in improving existing wireless applications
and developing new use cases.® Just as the
development of 4G led to a new array of markets,
products, services, and growth opportunities, so
will 5G surely empower new things no one can
predict today, but that will probably be responsible
for most of bG’s aggregate societal impact and
value. Advanced networks are nice, in other words,
but the real value to society comes from the
applications they catalyze.

S&T innovation, therefore, is in large part about
how such tools fit together—not merely with each
other, but also how they fit into, engage with, and
catalyze changes in our society and our economy.
Without a good fit there as well, even the cleverest
tool is unlikely to be used well, technology “uptake”
will be stunted, and the development of innovative
new use cases will be held back. Technology policy
must therefore not only strengthen our ability to
develop new widgets but also ensure they can be
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rapidly and economically produced, are useable
by their intended users, and function in a manner
aligned with our nation’s ideals (such as privacy
and equity).

The best technologists understand this and know
that one of the secrets to success lies in the
broader “technosystem” into which such new tools
fit, and in acquiring and understanding empirical
data with which to understand these dynamics.!!
Such a mindset is essential to U.S. success

in today’s competitive environment. We need,
therefore, not merely to develop fancy widgets, but
also to ensure that the legal-regulatory environment;
institutional and organizational practices; workforce
factors related to education, training, and
connectivity; and a range of technology policy and
governance decisions are conducive to innovation
and progress.

MITRE has drawn attention to these issues in a
recent study we hope will help inform the Biden
Administration’s review of U.S. technology policy.??
To boil things down to their essence, however, |
would offer three recommendations:

1. Don’t overreach. Rather than presuming that
anyone can identify and manage the many
factors that go into catalyzing technology
innovation and adoption across the entire U.S.
economy, a wise federal S&T policy should
focus upon what is most needed in order to
ensure national competitive success in the high-
technology arena—including remedying actual,
identifiable market failures.

For example, there is a pressing need to fill gaps
left by the decline of research and development
(R&D) by large corporate laboratories on
interdisciplinary questions that “integrat|e]
multiple knowledge streams and capabilities”

in order to accomplish the higher-risk, higher-
capital cost tasks of trying to “translatle]’
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research findings into executable solutions.”

As American corporations have chosen to focus
upon short-term profits and the exigencies of
producing and delivering goods and services to
the marketplace, they have tended to eschew
the costs and uncertainties of longer-term,
in-house research. As a result, the market and
private value of in-house research investments
has declined, the absolute amount of research
spending in private industry has stagnated,

and the American corporate sector has been
going through a “long process of withdrawal
from research.”** A national S&T strategy should
address how to make up for this shortfall in R&D
projects that cut across multiple technological
and institutional “stovepipes.”

We also need to address under-funding in

the middle-ground “valley of death” in the
technology life cycle between basic research
and late-stage commercialization: that is, the
phases in which new technological insights
are validated and demonstrated in a relevant
environment. This zone loosely corresponds to
the area in between the traditional academic
“sweet spot” of basic research and private
industry’s comfort zone in prototyping and
deploying new applications. (As one study put
it, for instance, “the great majority of university
inventions fail to be commercialized, ending up
in the Valley of Death prior to reaching industry.”
As a result, “the apparent consensus of thought
among politicians, academics, and policy-
makers is that an applied research—funding
shortfall constrains basic university research
from translating into further commercial
development.”) Recognizing this challenge,
there has been increasing emphasis—both in
the United States and elsewhere, including the
United Kingdom—upon finding better ways to
help promising ideas transit that gap, and not
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simply “die there” before their actual scalability
and commercial attractiveness has been
demonstrated.!

Improving the funding, development, and
deployment of advanced “deep tech”
applications and speeding innovations to market
may require fundamental changes to update
U.S. technology enablement programs. To be
as effective and as sustainable as we need it
to be, however, a national S&T strategy should
tailor itself narrowly to bona fide S&T needs

in redressing specific deficiencies and market
failures in the American innovation economy
that presently keep it from reaching its full
potential, and federal S&T policy should focus
U.S. Government efforts upon supporting

that strategy. Looking across technology
arenas to ascertain where innovation-

catalytic needs are not yet being met through
existing market mechanisms—in areas

such as Advanced Manufacturing, Artificial
Intelligence, biotechnology, climate and energy,
cyberspace technology, health informatics,
microelectronics, Quantum Information Science,
and telecommunications—will help target
unaddressed deficiencies.

. Ensure a “technosystem” focus. Effective

technology strategy needs not just to cover the
development of new widgets in themselves,

but also to address broad legal-regulatory,
institutional, policy, and even sociological factors
related to effective technology uptake and the
development of new use cases. This requires
“system of systems of systems” thinking that
also embraces more practical questions of

how the technology economy works in the
broadest sense. Through this prism, technology
governance—e.g., technical standards, tax
incentives, supply chain security, technology
controls, oversight and auditing of R&D funding,
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and workforce quality issues—can be as
important to success as the cleverest technical
insights. Within the framework of a national

S&T strategy, there is a special role for the
government here, for such “technosystem”
questions often involve issues and factors—or
purely national-level or systemic concerns, such
as national security or climate change—to which
private sector actors may have little incentive (or
ability) to direct attention and resources.

Technology development within the innovation
economy, after all, is not simply about the
movement of ideas from one entity to another.
More fundamentally, “technology transfer is
about relationships and collaboration among
individuals and groups (industry, government,
and academia) with varied interests.”?!

The uptake of technology is not a linear

and mechanistic process but a mediated

one, depending in part upon variables—
including legal and regulatory frameworks,
standards-setting, liability regimes, and policy
frameworks—that are affected by governmental
choices and by the aggregated actions of
stakeholders interacting through various forms
of bargaining, collaborative partnership, and
competitive dynamics.

A U.S. national S&T strategy must recognize
this and acknowledge the federal government’s
role (for better or worse) in helping establish
the “terrain” of incentive structures and the
“guiderails” of public policy constraint that
face all other actors in the innovation economy.
It is a challenge for government to set such
constraints wisely, disincentivizing choices that
contravene the public interest (e.g., in leaving
security-critical aspects of the innovation
economy in non-trusted hands, or otherwise
failing to account for major policy externalities)
while leaving market actors as free as possible
to innovate and compete, and facilitating
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collaborative partnerships that can make
such actors ever more effective against
state-sponsored foreign competitors.

. Keep it consistent with our values.

We clearly face formidable economic

and technological challenges from China.
But an analogue to Beijing’s infamous
“military-civil fusion” strategy,?? for
instance, is unavailable to us because
American leaders must not use government
coercion to compel such cross-

sectoral collaboration and hijack market
mechanisms for state purposes. In finding
answers that play to the strengths of our
own political culture, the U.S. economy,
and the free-market dynamism of our
people, we must ensure that whatever
forms we adopt to coordinate national
efforts to catalyze innovation revolve
around genuinely voluntary collaborations
between governmental, private sector,

and academic stakeholders—as well as
federally funded research and development
corporations (FFRDCs),?3 which have a
crucial role here as non-profit “honest
brokers” who add value by reaching across
organizations to share findings, promote
cooperation, and resolve differences
among competing interests.?* Because the
challenges of geopolitical and technological
competitiveness that we face from the
People’s Republic of China are not

solely American problems, our national
S&T policy should focus explicitly upon
building collaborative partnerships through
technology diplomacy with like-minded
friends, and particularly with high-end
technology possessors in East Asia and in
Europe, so we can meet these challenges
together and move our collective innovation
economy to the next level.




CHARTING NEW HORIZONS: TECHNOLOGY AND U.S. COMPETITIVE SUCCESS

A key element for success will be the new U.S.
Administration offering a vision for public-private
collaboration that compellingly ties these strands
together in a national “horizon strategy,” an
approach that involves stakeholders across a
wide spectrum of issue areas and that focuses
on charting the long-term, holistic future of
technology development, uptake, and adoption.
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