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Introduction
Chairman Sullivan, Ranking Member Markey, distinguished members of the Committee, thank
you very much for the opportunity to testify at today’s hearing on the China challenge and efforts
to build U.S. resiliency and competitiveness. As requested, I will be focusing my remarks on three
subjects. First, I will discuss Beijing’s challenge to U.S. global technology leadership and its
ambitions to dominate what it often refers to as the “Fourth Industrial Revolution.” Second, I will
discuss some of the challenges the United States faces in reshoring or diversifying supply chains
presently based in China as well as in sustaining its technology leadership. Finally, I will offer
recommendations for U.S. policy focusing on a few broad categories of effort: (1) information
gathering; (2) government coordination; (3) immigration and basic science; (4) reforms of
corporate and financial incentives; and (5) coordination with likeminded stakeholders. It is hoped
that these policies might build long-term U.S. resilience and competitiveness as we enter what
some call a “superpower marathon” with China.2

I. China’s Challenge to U.S. Global Technology Leadership
It is increasingly clear to most observers that China is pursuing a robust, state-backed effort to
displace the United States from global technology leadership. This effort is not driven entirely by
commercial considerations but geopolitical ones as well. Beijing believes that the competition
over technology is about more than whose companies will dominate particular markets. It is also
about which country will be best positioned to lead the world.
China’s leaders have often seen technology and economic exchange through a political lens,
particularly as a way to create or avoid dependency, strengthen China’s “comprehensive power,”
and build order. This perspective appears to be rooted in the Party’s Leninist and mercantilist
traditions as well as in its nationalist history. China’s “century of humiliation,” which stretches
from the Opium Wars to the founding of the People’s Republic of China in 1949, is seen as a
product of the country’s failure to achieve “wealth and power” [富强] relative to the industrialized
West and Japan.3 Accordingly, technological advancement has long been seen as a means to
achieving “wealth and power,” whether during China’s pursuit of strategic weapons during Mao
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Zedong’s leadership or its push to achieve what his successor Deng Xiaoping labeled as the “fourth
modernization” of science and technology progress – both of which were self-consciously styled
as efforts to boost China’s power. Now, as China perceives a new period of technological change,
the Chinese Communist Party’s writings suggest geopolitics is again at the forefront.

China’s Ambitions - Seizing the Fourth Industrial Revolution
The Chinese Communist Party believes that the world has entered a period of “great changes
unseen in a century.” At the core of these changes is a shift in the balance of power between the
United States and China, and one key driver of that change is the onset of a new round of
technological innovation which Xi Jinping and others have sometimes referred to as the “Fourth
Industrial Revolution” [第四次工业革命].
Although the idea of a “Fourth Industrial Revolution” initially emerged from the World Economic
Forum in 2015, the concept has been embraced by the Chinese Communist Party. As Xi Jinping
argued in a 2018 speech: “From the mechanization of the first industrial revolution in the 18th
century, to the electrification of the second industrial revolution in the 19th century, to the
informationization of the third industrial revolution in the 20th century,” each round of
“disruptive technological innovation” has shaped history.4
China’s leaders believe the next decade will largely determine who leads the next industrial
revolution. “The next ten years will be a key decade,” Xi argued, “a new round of technological
revolution and industrial change – artificial intelligence, big data, quantum information, and
biotechnology – are gathering strength.” They would bring “earth-shaking changes” while offering
an "important opportunity to promote leapfrog development,” allowing China to bypass legacy
systems and overtake competitors.5
China’s leaders have long employed the phrase “catch up and surpass” [赶超] to describe their
technological ambitions, with the United States and West seen as the critical benchmark. But
revolutionary technological changes, in the eyes of some Chinese commentators, now make this
lofty goal actually achievable.6 The Fourth Industrial revolution could create the kind of “great
divergence” that accompanied past industrial revolutions, where some countries and early
adopters leapt ahead of rival competitors with historical implications for global politics. And while
Party officials are generally guarded in describing China’s ambitions in this fashion, many
commentaries and think tank pieces seem to suggest that surpassing the United States in high
technology would end its era of global leadership, and presumably, usher in one of Chinese
leadership.
A wide range of Chinese commentators all agree that technology is increasingly at the center of
U.S.-China competition. “In the next decade…the competition for the fourth industrial revolution
will begin between China and the United States,” writes Jin Canrong, a well-known international
4
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relations professor and a dean at Renmin University.7 “Scientific and technological capabilities
have become an important indicator of a country's comprehensive strength, and it has also
become the main battlefield for great power competition,” argues Zhu Feng, another well-known
scholar and professor at Nanjing University.8 And countless other prominent scholars express
similar sentiments.
A typical discourse on the geopolitical stakes of technology competition comes from an
authoritative and apparently pseudonymous commentary posted on the website of the Central
Party School journal Study Times [学习时报] roughly two months after Xi’s 2018 address on the
Fourth Industrial Revolution.9 “Britain seized the opportunity of the first industrial revolution”
which provided it an empire; afterwards, when the second industrial revolution arrived, “the
United States seized the dominant power of advanced productivity from Great Britain and jumped
into position as the world’s number one industrial power, laying a solid foundation for
establishing global hegemony.” Then, “the third industrial revolution originated in the United
States,” and the United States seized it and boosted its “comprehensive strength,” providing the
foundation for American hegemony. China now sees an opportunity to wield what it believes is a
superior system to follow in the footsteps of Britain and the United States, seize a new industrial
revolution, and become the world’s leading state.

China’s Advantages – What China Thinks it Does Better than the United
States
China believes it is well-positioned to outcompete the United States in the competition for the
Fourth Industrial Revolution and that it has four main advantages: (1) heavy investment in R&D;
(2) superior institutions and industrial policies supporting China’s ambitions; (3) manufacturing
prowess and centrality to global supply chains; and (4) a more robust operation to set the global
technology standards that could determine the future of key industries.
First, China has learned from U.S. history in crafting its own approach to basic science research.
Beijing recognizes, as the United States once did, that such research cannot be supported entirely
by the market and the private sector and instead must be supported by the public. China’s
investments have been enormous. The National Science Foundation estimates that China’s total
R&D spending is roughly equivalent to U.S. spending even though China’s economy is smaller. 10
By some estimates, China’s government-funded R&D also already exceeds U.S. federal R&D
spending. And in the technologies central to the Fourth Industrial Revolution, the differences are
significant. China spends roughly $2.5 billion annually, a modest sum that is nonetheless
estimated to be more than ten times what the U.S. spends in a sector with critical economic and
7
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strategic potential.11 In addition to that annual spending, Beijing also plans to spend some $10
billion to build the National Laboratory for Quantum Information Sciences.12 Similarly, in
artificial intelligence, China spends at least as much as the United States and likely more,
according to estimates from Georgetown’s Center for Security and Emerging Technology.13
Second, China believes its institutions are better designed to mobilize the state, society, and
market to wield industrial policy to achieve the country’s technological ambitions. For example,
the Study Times commentary cited previously noted that institutions are key to seizing
technological leadership, which in turn buttresses hegemonic ambitions – this is why, it argued,
Britain replaced Spain, the United States replaced Britain, and why China might supplant the
United States. The commentary followed countless similar commentaries in China arguing that
the polarized U.S. political system was underperforming relative to China’s system.14 As a result,
it argued, “the emergence of a new round of scientific and technological revolution and industrial
transformation is conductive to China’s institutional advantages and to achieving ‘overtaking by
curve,’” a reference to sprinting ahead as a competitor slows down or mishandles a turn around a
racetrack.
How do these supposed institutional advantages manifest themselves in practical terms? China’s
leaders have been explicit about the superiority of their industrial policy programs which are
intended to help China seize the commanding heights of the Fourth Industrial Revolution. 15 For
example, in the aftermath of COVID-19, China’s National People’s Congress approved a plan to
spend $1.4 trillion in five to six years to build fifth generation wireless networks, install cameras
and sensors to create smart cities, and integrate this network with industry to accelerate progress
in smart manufacturing. Earlier this year, China had about 200,000 5G towers in use; by the end
of the year, it will have more than half a million with an ultimate goal of 5 million.16
In addition, China has released more than 100 science and technology plans, including detailed
plans for leadership in AI by 2030 and in standard-setting by 2035.17 It has several special purpose
11
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funds allocating tens of billions towards specific research areas. And it has developed its flagship
industrial policy initiative, Made in China 2025, which targets ten high-tech industries:
information technology; smart manufacturing; aerospace; maritime engineering; advanced rail;
electric vehicles; electrical equipment; new materials; biomedicine; and agricultural machinery
and equipment. Made in China 2025 seeks to indigenize these key technologies, gain favorable
positions in global supply chains, win market share within China, and ultimately capture global
market share from foreign markets. To do so, it wields the full power of the state and the market
power of the Chinese economy to elevate local champions over their high-tech foreign competitors
globally, with specific quotas set in each industry for China’s anticipated share.18 The initiative
relies on technology transfer, market access restrictions, state-backed foreign acquisitions, and
subsidies. While Beijing has formally deemphasized it in its official discourses following backlash
from the United States and Europe, the core of the initiative remains very much alive.
Third, Chinese sources suggest an understanding even though the United States may have
superior innovation capabilities relative to China, in many industries, that advantage matters little
without manufacturing capabilities and will almost certainly evaporate unless they return.
Chinese scholars see the country’s centrality to global manufacturing and supply chains as an
enormous strategic advantage; in contrast, they argue that the United States has allowed “the
hollowing out of its industrial base” which means it cannot convert its innovations into products
without China’s factories. This dependence on China’s manufacturing capability – when
combined with China’s large numbers of engineers, its penchant for reverse-engineering, and
robust state support – gives it long-term advantages in the competition with the United States.19
As the researcher Dan Wang notes, “China remains unmatched as a manufacturing site given its
numbers of skilled workers, deep supplier networks and the government’s credible public support
for manufacturers and provision of reliable infrastructure.”20 Even amid the pandemic,
companies like Tesla are deeply invested in China while others like Honeywell have announced
new investments in Wuhan, China.
Fourth, China is increasingly focused on setting standards in technical bodies relative to the
United States. China’s objectives include promoting its industries, earning lucrative royalties
when its patents are used, and embedding its values and governance approaches in the
architecture of technology. This year, China released its China Standard 2035 Plan as part of an
effort to advance its standards globally. Even before this plan was announced, however, China
had already grown influential in key bodies like the Third Generation Partnership Project (3GPP)
and the International Telecommunication Union (ITU) and in some cases sought to shift
standard-setting discussions to bodies where its influence was greater. Chinese firms are expected
to gain enormous royalties from having succeeded in the competition over 5G standards.
Moreover, with respect to governance, Chinese companies like ZTE have proposed standards for
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street light architecture that would allow video monitoring capabilities to be built in; for facial
recognition that would require specific and extraneous demographic and biometric data to be
stored; and for a new internet architecture that would advantage monitoring, censorship, and
control.21 Beijing’s success in these bodies is in part a product of its successful investments in nextgeneration technologies like 5G but also the more “hands-on” approach the Party appears to take
relative to the more industry-led and “hands-off” approach that the United States takes. Although
many standard-setting bodies are primarily comprised of companies that are supposed to vote
based on their own interests, at least in China’s cases, companies like Lenovo that initially voted
to endorse approaches backed by U.S. companies were criticized by nationalists for doing so and
pressured to instead endorse approaches backed by major Chinese companies like Huawei. As
Lenovo’s leadership team noted in an apologetic message posted online, “We all unanimously
believe that Chinese companies should unite and should not allow outsiders to play them against
each other.”22 If China’s efforts continue to be successful, Beijing may be able to lock-in its
approaches and extend its lead in certain key global technologies to the detriment of universal
values and U.S. interests.

II. Challenges to U.S. Reshoring, Diversification, and Technology
Competition
Despite a growing consensus across the political spectrum that the erosion of U.S. manufacturing
and technology leadership has weakened U.S. resilience, competitiveness, and security, efforts to
reverse these trends face a wide range of challenges.

Challenges to Reshoring Industry and Diversifying from China
Several advanced economies are launching efforts to “reshore” manufacturing currently in China
or to diversify supply chains to markets outside China. Taiwan was one of the first to do so, and
in pursuit of what it called a “non-red supply chain,” it began mounting a robust effort to lure
Taiwanese manufacturers currently in China back to Taiwan.23 Others have followed suit. Japan
has subsidized exit from China for eighty-seven companies, expending $2 billion on efforts to
bring production back to Japan or to diversify it into Southeast Asia.24 Similar discussions are
underway in the EU as well, with top officials discussing the possibility of reshoring or
diversification of some critical industries.25 And of course, the United States is also considering a
variety of instruments to promote reshoring and supply chain diversification, including through
21
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low-interest loans, corporate tax cuts, a dedicated fund, and proposals to pay 100% of a company's
reshoring expenses.26
These efforts are meeting with mixed success. While some manufacturing has left China for
Vietnam, Bangladesh, India, Mexico, and Taiwan, among others, many companies are unwilling
or unable to relocate. The European Chamber of Commerce in China found that only about 11%
of its members were considering relocation out of China; similarly, the President of AmCham
China noted that the majority of the group’s members are not planning on exiting China.27 For
these firms, the rationale goes beyond cost alone. As the Paulson Institute scholar Damien Ma
argues, it is hard for Americans to quit Amazon because it is the "everything store," and it is hard
for manufacturers to quit China because it is the "make everything country."28 Surveys of
American and Chinese businesses demonstrate that most are not presently thinking of shifting
out of China because their access to a diverse range of suppliers in China is an enormous
advantage that offsets the value of reduced labor costs, subsidies, or tax credits. At the same time,
China is working to counteract offshoring. General Secretary Xi Jinping has declared that
protecting China’s supply chains is one of the country’s six national priorities in the wake of
COVID-19.

Challenges to Retaining the U.S. Technology Base
Even as some industries are reluctant to leave China, others have already exited or are considering
exiting the U.S. market. For example, Intel announced that it would likely outsource most of its
cutting-edge chip manufacturing given “process slips” it has encountered in manufacturing 7nm
semiconductors - a decision that comes even as the U.S. government has made it clear that the
semiconductor industry is a priority for U.S. reshoring and despite a new round of tax credits and
subsidies meant to support it.29 Some financial analysts have suggested that this is the right
decision for Intel, and that it would be efficient for it to sell its plants and focus on design, and
allow other companies focused on production alone to manufacture for Intel. But what is efficient
would be seriously damaging for the U.S. industrial base and for an industry critical to U.S.
security and competitiveness since the outsourcing of manufacturing by the country’s largest
chipmaker would allow whatever chipmaking knowledge exists in the United States to essentially
atrophy, thereby making any future manufacturing in that industry significantly less likely for
decades to come. Meanwhile, despite the difficulties and costs, China remains determined to
acquire these same manufacturing capabilities because it recognizes efficiency is not the only
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relevant value and has benefited directly from the ways in which manufacturing prowess has
produced tacit knowledge and technical expertise that can seed a larger industrial ecosystem.
A critical reason that Intel is looking abroad is Taiwan and South Korea have made enormous
investments in an ecosystem of physical and human capital within this industry and have some
resilience - if one of their firms misjudge the next wave of semiconductors as Intel did, they may
have more “cushion” because of that broader ecosystem that supports the industry. In contrast,
the United States lacks a comparable ecosystem of specialized engineering capability, tacit
knowledge, and professional networks in chip production. Its industry therefore has little
resilience.30 Onshoring chip manufacturing, in other words, is about more than the provision of
capital – it requires a larger supporting ecosystem that can create that resilience. That kind of
ecosystem will not be built overnight, it will in part have to be created with patience, and in some
cases with better immigration policies, some careful experimentation with incentivizing
localization, subsidies and credits where appropriate, and several other instruments.

Considerations for Competitiveness and Resilience
The geoeconomic challenge China poses is so significant that the United States will need to explore
instruments beyond simple tax credits and subsidies if it hopes to reshore or diversify its supply
chains and sustain its position in the Fourth Industrial Revolution.
This kind of broad strategy is sometimes referred to as “industrial policy,” which is in turn often
mistakenly seen as a narrow effort to pick winners and losers in an industry. The reality, however,
is that many mundane government practices might qualify as “industrial policies” and are not
designed to pick winners and losers. Indeed, if industrial policy is generally understood to be
“government intervention in a specific sector which is designed to boost the growth prospects of
that sector and to promote the development of the wider economy” - particularly in cases where
the market is believed to be inadequate - then many practices might fall under the broad umbrella
of so-called industrial policy.31 In this sense, industrial policy is everywhere, and it includes policy
instruments such as tax incentives, subsidies, trade agreements, regulation, investments in
infrastructure, support for a skilled workforce, among countless others. What many effectively
mean when they use the term “industrial policy” is a state strategy to boost competitiveness and
resilience in a particular sector, a phraseology which is far less controversial but effectively similar
in meaning.32 The question is not whether the United States should pursue such a strategy - there
has long been bipartisan consensus that it should - but how it can do so in a way that avoids waste
and capture and that instead sustains resilience, competitiveness, security, and technological
leadership relative to China.
First, with respect to reshoring and supply chain diversification, other states have adopted
practices in this vein that might be instructive for U.S. policymakers. Despite efforts by a wide
range of governments to reshore or diversify supply chains currently based in China, only Taiwan
30
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has so far been particularly successful. Beginning in 2019, Taiwan pursued a “non-red supply
chain” in key advanced industries including telecommunications, electronics, smart machinery,
biomedicine, and green energy.33 To lure manufacturers back from China, Taiwan used a wide
range of policy instruments that went far beyond tax credits and subsidies, relying on measures
like rent assistance, cheap finance, land acquisition, and simplified provisions on reinvestment,
among others. The effort self-consciously addressed what Taiwan calls its “five shortages”: land,
water, power, manpower, and talent to entice companies to return. Most critically, the initiative
was housed in the “InvestTaiwan” office at the Ministry of Economic Affairs (MOEA), which the
head of the office described as a “a one-stop shop to help manufacturers return home smoothly.”34
Since its establishment in 2019, the office has succeeded in achieving $33 billion worth of
reshoring in terms of investment which has boosted Taiwan’s economic growth. The office’s
success was no doubt partly boosted by U.S. tariffs, but it was also due to the ease with which one
office could serve as a single point of contact for all firms thinking about leaving China and the
willingness of that office to proactively work with businesses to address a wide range of concerns
beyond questions of credits and subsidies.
Second, with respect to efforts to boost competitiveness and resilience in high-tech industries, a
range of states have adopted “industrial policy” plans. China, as discussed, has its Made in China
2025 strategy and now a $1.4 trillion digital infrastructure plan. For its part, Germany has
Industry 4.0, the United Kingdom released an Industrial Strategy, and a wide range of other states
are experimenting with similar efforts.
Over the last twenty years, had the United States government been more willing to experiment
with these tools and techniques to promote its high-technology industries, it is possible – though
by no means guaranteed – that the competitive landscape with China could have looked very
different today. The kind of approach that helped restore the U.S. semiconductor industry in the
1980s with SEMATECH and helped catalyze the genomics industry in the same period with the
Human Genome Project could potentially have been attempted in other industries. And at the
very least, more robust efforts to save floundering high-tech industries could have also been
consequential. Indeed, at various times over the last two decades, the United States intervened to
save industries like finance, automotives, and insurance. Those efforts, however, did not generally
extend to companies that were at the cutting edge of high technology. For example, the United
States government did not intervene to save Motorola or Lucent, companies that today could have
formed the foundation of an American 5G industry. Similarly, if the United States had mounted a
more robust technology innovation policy to sustain semiconductor manufacturing, it is possible
that the deterioration of that capability - and its potential loss of Intel outsources production could have been avoided. Rather than lamenting what might have been, the past can be a useful
guide to a more competitive future. Accordingly, it is worth noting that if Washington makes the
right moves now, it is likely that the competitive landscape with China over the next two decades
could be significantly and positively impacted.
For the United States then, as the experience with Intel demonstrates, the core question will be
how Washington can reverse the loss of expertise and experience in key industries and, in a few
specific cases, attract foreign companies to come to the United States and build reservoirs of tacit
knowledge that could form the foundation for future manufacturing resilience. These efforts will
33
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likely require a wide range of policy instruments to boost U.S. manufacturing or incentivize others
to manufacture in the United States. These might include subsidies, tax breaks, investments in
education and training, use of government procurement policies to encourage local production,
state-mandated production (e.g., under the Defense Production Act), carefully structured trade
agreements that advantage domestic manufacturing, and export controls.35 In the past,
particularly given the allure of the U.S. market, similar efforts have helped attract Japanese auto
manufacturers to the United States, with companies like Toyota producing 70% of the cars they
sell to Americans at their U.S. factories. By going beyond simple subsidies and tax credits, the
United States could build a broader ecosystem that will sustain and attract advanced industries.
Some of the policies critical to this effort are explored below.

III. Recommendations for U.S. Policy
1. Information Gathering for Economic Strategy
●

The U.S. Congress should consider creating an entity that can audit the U.S.
supply chain and craft robust reporting requirements on supply chains for
industry. China has demonstrated a willingness to use its nodal position in modern
supply chains as leverage against other countries. If the United States has a less
sophisticated understanding of global supply chains than China, it will not be wellpositioned to resist or help allies resist these efforts. Moreover, as the recent pandemic has
shown, the federal government often has little idea until it is too late just how dependent
certain critical industries (like the pharmaceutical sector, or PPE manufacturing) are on
imports from China and other countries. Accordingly, the United States needs reliable
information on supply chains within and across industries. Efforts already undertaken to
audit supply chains in critical minerals and in medical supplies should be expanded into a
wide range of critical and high-tech industries, institutionalized in a federal government
entity, and bolstered through mandatory reporting requirements for industries. 36 This
entity could conceivably be staffed or supported by other economic statistics-producing
agencies, including the U.S. Census Bureau, the Department of Commerce's Bureau of
Economic Analysis, or the International Trade Commission, among others.

●

The U.S. Census Bureau should restart and expand its Current Industrial
Reports program: These reports which were produced annually produced rich and
detailed information on U.S. industries and created teams of individuals with deep,
institutionalized knowledge on each industry. That information will be essential for
crafting and implementing strategies to boost U.S. resilience and competitiveness,
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reshoring, supply chain security, reversing deindustrialization, and competing with
China.37
●

The U.S. government should undertake supply chain stress tests of
companies in critical industries. The proliferation of just-in-time manufacturing and
lean production has reduced inventory in supply chains, leaving little "slack" in the system
when confronted with foreign economic coercion, natural disasters, or other supply chain
shocks. Just as the United States and European Union mandated stress tests for banks
after the financial crisis, supply chain stress tests would involve efforts to determine how
long a particular node in the supply chain could function after a supply shock and how
long it might take to recover normal functionality.38

2. Coordinating Economic Policy and Strategy
●

The U.S. Congress should consider mandating a quadrennial national
strategy on competitiveness and resilience. The United States government has
published a series of annual strategy reports, including the Quadrennial Defense Review
(now the National Defense Strategy), the Quadrennial Diplomacy and Development
Review, the Quadrennial Energy Review, the Quadrennial National Health Security
Review, and roughly a dozen strategic plans for various U.S. government departments,
among other efforts. Vanderbilt Law Professor Ganesh Sitaram has proposed a similar
effort for U.S. competitiveness. The document and the process of drafting it could help
create sustained attention on U.S. economic and technological leadership, align various
agencies, and force long-term thinking about domestic and international trends.39

●

The U.S. Congress should consider various models that could integrate the
U.S. government’s various economic agencies and ensure coordinated
approaches to competitiveness and resilience: When Taiwan sought to reshore
supply chains based in China, the government created a “one-stop shop” within one of its
ministries for that very purpose, thereby streamlining corporate engagement with
Taiwan’s government and ensuring timely and comprehensive and bespoke attention to
various challenges each company faced. Other governments that pursue technology
policies or industrial policies similarly integrate a wide range of economic agencies within
mission-specific offices or even entire ministries. Similar approaches could be considered
within the U.S. government. On the modest side, these approaches might involve offices
comprised of economic officials from a variety of agencies with a specific and discrete task,
such supply chain reshoring or diversification. As the Brookings Institution scholar
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Geoffrey Gertz has noted, the United States Commercial Service assists firms with exports
while other entities work to attract foreign investment.40 Similar entities could presumably
be created to focus on reshoring or diversification. On the expansive side, as some like
Ganesh Sitaram suggest, this could involve a reorganization and streamlining of U.S.
economic agencies to better implement “industrial policy” or national strategies for
competitiveness and resilience, with strong protections to ensure accountability and
prevent capture.41

3. Boosting American Strengths in Immigration and R&D
●

The U.S. Congress should facilitate high-skilled immigration to the United
States: American openness is an enormous strength that has long allowed the United
States to attract the best foreign minds to bolster its science and technology capabilities.
U.S. labs at the forefront of the Fourth Industrial Revolution largely depend on graduate
students from a wide range of countries. For example, roughly 80% of graduate students
in electrical engineering and computer science are foreign nationals.42 Most prefer to stay
in the United States following the completion of their degrees - with vast majorities staying
a decade after graduation - though increasingly many are unable to do so.43 Similarly, U.S.
companies also rely on foreign talent to fill shortfalls in science and technology, though
the total number of those visas has been capped since 2005 at 85,000, with only 20,000
reserved for those with graduate degrees.44 Reforms are needed to ensure that the United
States has access to the world’s best high-tech talent. Per a report by Georgetown’s Center
for Security and Emerging Technology, the U.S. Congress should (1) raise the cap on H1B visas; (2) automatically grant green cards (exempt from green card caps) to postgraduate
degree holders, particularly in STEM; (3) emulate Canada’s dedicated post-graduation
employment visa for international students; (4) create a visa program for entrepreneurial
graduate students who wish to start companies after graduating; (5) codify the Optional
Practical Training program in statute, among other policies.45
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●

The United States Congress should increase federal R&D spending by fourfold to keep pace with China, and it should ensure increases go beyond the
life sciences. Federal R&D spending has declined for decades. As a percentage of GDP,
the U.S. federal government spends only .61% of GDP on R&D – the percentage is one of
the lowest in seventy years, lower than ten other science powers, and lower even than preSputnik funding. Moreover, half of federal R&D spending goes to life sciences alone.46
While it is true that business has contributed significantly to U.S. R&D spending,
particularly in applied research, basic research generally comes from the federal
government and has historically formed the foundation for major breakthroughs –
including radar, computing, and nuclear power.47 One more recent example, as economist
Jonathan Gruber notes, is the $3 billion Congress spent beginning in the 1980s to map the
human genome. That investment catalyzed the genomics industry, which employs
280,000 people in the United States and generates taxes of $6 billion annually.48
Meanwhile, as U.S. government research spending falls, China’s is growing rapidly and
may well exceed 2.5% of GDP in coming years. For that reason, a doubling or tripling of
federal research spending is in order, would allow us to keep pace with China, and would
restore us to levels last seen in the 1960s.

4. Reforms to Stimulate Long-Term Planning and Competition
●

The U.S. Congress should consider anti-monopoly measures to build U.S.
resilience in critical industries: True resilience requires ensuring that the United
States has several viable competitors in any given industry, particularly those essential to
American health and security. At the innovation frontier, companies frequently make bets
about the progress of future technology, some of which prove prescient and others of
which prove mistaken. When only one state champion is left in a given industry, the price
of making the wrong bet can be devastating for the wider economy and for the country’s
technological leadership. In contrast, when there are multiple companies operating in a
critical industry, the odds that one will make the right bet and sustain the country’s
leadership in that industry are far greater. When market structure sometimes complicates
efforts at ensuring competition, Congress can assist weaker competitors, a policy approach
it has used in the past to ensure a competitive defense industrial base.49 Then, as now,
competition between leading firms in these essential industries is more likely to produce
lower prices, higher quality products, industrial resilience, and greater innovation –
advantaging the United States relative to outright mercantilist competitors with one
leading state champion.
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●

The U.S. Congress should consider financial sector and tax policy reforms
that reduce the short-termism of corporate America and encourage a focus
on longer-term decision-making: The shareholder revolution of the 1980s helped
usher in a focus on returns on capital at the expense of longer-term planning. Most shares
of stock are held for less than a year now compared to eight years in the 1950s; CEO tenure
is now near a historic low of roughly five years; and the pressure to generate financial
returns often disincentivizes manufacturing relative to other more lucrative business
activities. Efforts to adjust the institutionalized “short-termism” of U.S. capital markets
will be difficult and controversial, but some prominent executives like JPMorgan Chase
CEO Jaimie Dimon and Berkshire Hathaway CEO Warren Buffet are publicly supportive.
As Michael Brown, Eric Chewning, and Pavneet Singh note in an April report from the
Brookings Institution, Congress could incentivize the creation of new benchmark metrics
that include longer timeframes as well as tax policy that encourages holding equity
positions for longer periods.50

5. International Efforts with Like-Minded Stakeholders and in Key
Institutions
●

The U.S. Congress should encourage greater basic science research
collaboration between the United States and its key allies and partners, who
together comprise two times more spending than China. Basic science research
is already an increasingly international endeavor, and U.S.-China scientific cooperation is
increasingly common. But while the United States and China spend roughly equivalent
amounts on R&D presently, the combined total spent by Japan, Germany, South Korea,
India, France, and the UK exceeds the U.S. and China respectively. The U.S. Congress
should relax some of the people-to-people impediments to greater allied and partner
collaboration (e.g., visa policies) while also encouraging basic science research
organizations to engage more with allies and partners. Greater diffusion across allied and
partner channels could help sharpen the American technological edge, allowing the
country to benefit from others. Moreover, formal partnerships could involve efforts to “set
standards and values around sharing data, transparency, reproducibility and research
integrity,” as Georgetown’s Center for Strategic and Emerging Technology argues.51

●

Congress should support efforts to advance coordinated domestic and
multilateral approaches to standard setting: While many standard-setting bodies
are comprised of companies rather than countries, China’s top-down effort to shape
standards requires a response from the U.S. government. This is particularly urgent
during times when standard-setting processes might be inaugurating new paradigms in
critical industries, including telecommunications (e.g., O-RAN) and the internet of things,
that could long shape the future. First, Congress could support establishment of
interagency working groups on standards that could coordinate internally. For example,
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OSTP could establish an interagency working group on technology standards that brings
together the departments of State, Commerce, Justice, and Defense as well as the U.S.
intelligence community and NIST - and that also consults with U.S. industry.52 Second, to
build coalitions among different companies and countries, Congress could support the
establishment of offices within the departments of Commerce and State to coordinate U.S.
approaches with like-minded stakeholders.53
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