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EXECUTIVE SUMMARY
The U.S. Congress plays a critical role in U.S. science and technology (S&T) policy, making the
laws that create, modify, and provide funding for agencies and programs. The U.S. Congress is
independent of the executive branch and consists of a House of Representatives and a Senate
with roughly equal power. The House and Senate makes their own rules, and operate through a
large number of committees. Individual senators and representatives are members of parties
but often act independently, usually reflecting the interests of their constituents and their
needs to win reelection. It is easy to introduce legislation but difficult to get legislation passed
through the House and Senate and made into law.
Power and influence in Congress depend on many factors including seniority, party membership
and roles, committee assignments, expertise, and legislative skill. Members of Congress who
are influential on S&T issues include those who lead the committees and subcommittees with
jurisdiction over S&T programs and agencies. Many such members have S&T institutions,
including universities, government laboratories, or technology companies among their
constituents.
Much S&T legislation is incremental, relatively uncontroversial, and bipartisan, and such
legislation rarely makes major changes or attracts the attention of party leadership or national
media. Exceptions occur during rare periods of major science and technology legislation,
usually in response to perceived crises, such as the post-Sputnik period in the late 1950s and
early 1960s, the energy crisis in the 1970s, and the competitiveness crisis in the 1980s.
The Endless Frontier Act (EFA), as introduced in 2020, was a rare piece of major S&T legislation.
Motivated by competition from China, the legislation would originally have greatly expanded
the National Science Foundation (NSF) by creating a new directorate focused on key
technologies, and would have also created a program of regional technology hubs. It was
modified extensively as it went through the legislative process in the Senate. Funding for NSF
was scaled back and funding was added to the Department of Energy (DOE) and Defense
Advanced Research Projects Agency (DARPA) research. Other legislation was added to the EFA,
including support for semiconductor manufacturing, and legislation regarding NASA, trade,
investment and foreign affairs. The bill grew to 2400 pages, was renamed the U.S. Innovation
and Competition Act (USICA) and passed the Senate with bipartisan support in June 2021.
The House took a different approach. It passed bipartisan legislation in 2021 to update NSF and
DOE science programs, and passed new legislation to expand participation in science,
technology, engineering and math (STEM) education and research to underrepresented groups
and regions. These bills were then combined with other S&T, manufacturing, trade, investment,
and foreign affairs legislation to become the America COMPETES Act of 2022, which was
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introduced in January 2022 and passed the House by a largely partisan vote on February 4,
2022.
As of the end of February 2022, the next step will be for the House and Senate to go to
“conference” on USICA and the COMPETES Act to try to reach agreement on a bill that can pass
both houses of Congress. While there appears to be much in common and substantial bipartisan
support for many of the S&T aspects of the two bills, there is much less agreement on some of
the foreign affairs, trade, and investment elements of the bills. It is uncertain at this point if the
House and Senate will be able to agree on a compromise that can pass both houses, or what
provisions such a bill will contain.
The evolution of the EFA into USICA and the COMPETES Act illustrates the complex processes
and interests that shape U.S. legislation. In this case, EFA was shaped by both expert views and
Congressional interests to spread funding among more agencies and to ensure that the benefits
of S&T programs are spread more broadly among populations and regions of the country. The
S&T provisions of the Senate and House bills served as the nucleus for major foreign affairs,
trade, and investment bills that reflect bipartisan concern about the growing strength of China.
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SCIENCE & TECHNOLOGY POLICYMAKING IN THE U.S. CONGRESS: THE
ENDLESS FRONTIER ACT
INTRODUCTION
This report discusses the process of making science and technology (S&T) laws in the U.S.
Congress and the roles and characteristics of key actors. It describes how the legislative process
proceeds for most “typical” S&T legislation, and how on rare occasion major legislation follows
different paths. The report discusses how the “Endless Frontier Act” (EFA), now part of the “U.S.
Innovation and Competition Act,” (USICA) is a rare major piece of science and technology
legislation, and how various political actors and interest have shaped it as it proceeds through
the legislative process. The report follows action on this legislation up until the end of February
2022. At this time both houses of the Congress had passed major legislation but had not agreed
on a final bill.

ESSENTIAL BACKGROUND ON THE U.S. CONGRESS
The U.S. Congress is a unique institution, differing in many ways from other legislative bodies
throughout the world. While this report will not attempt to provide a complete description of
Congress, there are several important points to keep in mind, especially for readers who are
more familiar with parliamentary governments.
First, Congress is an independent branch of government. The President and executive branch
may influence, but have no control over, the actions of Congress. This is in contrast to
parliamentary systems, where the prime minister and their party lead the executive branch and
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legislative branch. Under the U.S. Constitution, the Congress has broad powers to make laws,
raise taxes, and appropriate funding.1
Second, the two chambers, the House of Representatives (“the House”) and the Senate, have
approximately equal power, and each makes its own rules. They can also change their rules, or
make exceptions to their rules.
Congress operates in two-year periods. There are Congressional elections in November in even
numbered years and a “new” Congress is seated in January and runs for two years. (Each twoyear congressional period is considered a separate “Congress”; the Congress operating in 20212022 is the 117th Congress.) All Representatives are up for reelection every two years.
Senators serve 6-year terms; approximately one third of all Senators face reelection every two
years. With each new Congress, Congress reorganizes based on the election results. The party
with the majority of members in the House and Senate may change, and thus the party that
controls the House or the Senate, along with committee membership and leadership, may
change. Any legislation that did not become law during the previous Congress has to start over
in the new Congress. The new Congress may modify some of it is rules; this constant change
makes it difficult to describe precisely how Congress works.
The House and Senate work in similar, but not identical ways. The House, with members who
face election every two years and who represent individual Congressional districts, tends to be
more focused on the immediate needs of constituents. It has many more members than the
Senate, and so its members can specialize more and sometimes develop deep expertise in an
area of policy. The Senate has two Senators from each state, serving staggered six-year terms.
The Senate is more deliberative and is somewhat more likely to take broader (longer-term and
less parochial) views on issues. The Senate tends to be slower, and more collegial. Individual
Senators, even in the minority party, can slow and sometimes even block legislation, and this
encourages the majority party to compromise. The House tends to be more partisan and House
rules tend to give the majority party greater control.
Because House districts are smaller than the states that Senators represent, their politics can be
more diverse and extreme – a Representative’s district can be much more liberal or
conservative than the state as whole. Each House district has approximately the same

1

Congress’ power to make laws is constrained only by the President’s ability to veto legislation (which Congress
can override with a vote of two-thirds of members of the House and Senate) and by the Constitution (as
determined by the courts).
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population, and so highly populous states and cities have more Representatives than less
populous states or rural areas. In the Senate, by contrast, small and rural states with low
populations and large states with high populations each have two Senators.
Senators and Representatives are usually members of the Democratic or Republican party but
frequently act as individuals.2 The strength of party discipline varies over time but is generally
weak compared to parliamentary systems. Individual members will act to promote the
interests of their state or district; if members of Congress vote in a way that follows their party
leadership but is at odds with the views of the constituents in their districts, they are less likely
to be reelected. Because individual members of Congress will vote in ways that support their
own interests and the interests of their districts, the President and party leaders in Congress
cannot be assured of support within their own parties for their legislation.
Any member of Congress can introduce proposed legislation (a “bill”), but it is difficult to get
bills passed and signed into law. Legislation generally has must go through many steps to
become law, including approval by committees in each house and approval by the full House
and Senate. It is relatively easy to stop or delay the legislation at any one of many steps. There
are always many more bills introduced than there is time for the House or Senate to consider
them.
Because of the difficulty in getting a bill passed, especially if there is opposition to the bill,
supporters of a bill often seek to attach a bill as an amendment to a major piece of legislation
that is expected to pass, even one that addresses a different topic. This is often easier than to
pass the bill as separate legislation. Another way to pass a bill is to ensure that there is no
opposition to the bill. Bill that are uncontroversial and have no opposition can often be passed.
But there is usually some opposition to significant legislation.
Much of the work in the Congress is done through its committees. The House and the Senate
each have about 20 standing committees as well as temporary committees formed for specific
purposes. Most committees specialize in particular substantive areas, such as defense,
agriculture, energy, health, and transportation. The committees that specialize in substantive
areas are often referred to as “authorizing committees.” They write the bills that establish,
continue, or modify agencies or programs, and that recommend funding levels. They also
provide oversight over agencies’ operations and programs. Many authorization bills authorize

2

A few members characterize themselves as “independents” and belong to neither party. Most independents,
however, lean toward one of the parties and tend to participate as if they were a member of that party.
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funding for agencies and programs for several years at time. They do not, however, provide the
actual funding for programs, which is provided by annual “appropriations” bills, as discussed
below.
In addition to the authorizing committees, some other important committees are the Budget
committees in the House and Senate, which shape the overall government budget each year,
and the House and Senate Appropriations committees, which approve the bills that establish
the actual funding for the government each year.3 Because the Appropriations committees in
the House and Senate have control over funding, they are very powerful committees. In
addition, tax and trade policies fall under the jurisdiction of the House Ways and Means
Committee and the Senate Finance Committee.
Much of the work of the Congress, and especially for science and technology issues, is to
determine the goals and funding levels for the Federal government programs, and so these
three processes – authorization, budget, and appropriations –are each important in
determining these funding levels. In some ways the appropriations process is the most
important in that it actually provides the funding and can sometimes override or ignore the
authorization process. For example, appropriation bills sometimes include funding for projects
that have not been authorized or even discussed elsewhere in the Congress. And if the
appropriations committees do not provide funds for a program for which funds have been
authorized, no funds are spent.
KEY ACTORS AND INFLUENCES ON S&T ISSUES
KEY ACTORS IN CONGRESS
Who has power and influence in Congress on science and technology issues? It is useful to
consider this in two parts: (1) general power and influence in Congress; and (2) specialized
power and influence on science and technology issues.
General power and influence in Congress depends on a number of factors: which party is in
power; party leadership positions; committee positions; and some other factors.
Party in power. At any time, the majority party in each chamber has most of the power. The
controlling party has the ability to win votes on rules and organizational matters, and, if they

3

Not including benefit programs such as Social Security, Medicare and others, where the benefits are provided by
law and not subject to the annual appropriations process.
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can keep their party together, to win votes on many pieces of legislation. They also have the
ability to name the chairperson for each committee. At present, the Democrats are in power
with a small majority in the House and are tied in the Senate, but are effectively the majority
because the Vice President, a Democrat, breaks ties on votes in the Senate.
Party leadership positions. Each party has a few leadership positions in the House and Senate,
elected by their party members. They shape each party’s overall agenda and strategy for their
house of Congress, and have the ability to influence many members’ votes. The most
important leadership positions are the Senate Majority Leader (currently Chuck Schumer) and
the Speaker of the House (Nancy Pelosi). The Senate Minority Leader (Mitch McConnell) and
House Minority Leader (Kevin McCarthy) are influential among their party.
Leadership of key committees. Chairpersons of committees and subcommittees have extra
power, as do the most senior members of the minority party. By tradition, positions of
influence in Congress are awarded in large part based on seniority; that is, on how long a
person has been a member of Congress (not on age). Some committees are viewed as more
desirable and influential than others (such as Appropriations, which controls much funding, or
Ways and Means, which controls taxes); chairpersons of these committees are viewed as
especially powerful.
Other Factors. A variety of other factors affect the influence of individual members of Congress.
 In a closely divided House or Senate, members who may sometimes vote with the
opposing party – “swing votes” – can be very influential because their vote can shift the
balance in Congress. When the Democratic party is in control, moderate Democrats
who vote, or threaten to vote, with Republicans can have great influence over what
Democrats can pass. Senator Joe Manchin of West Virginia, a Democrat from a
conservative state, is a current example. Similarly, when Republicans are in control,
moderate Republicans who sometimes vote with Democrats can be especially
influential.
 Some members are able to gain power through their ability to build networks of allies,
their knowledge of issues, and the quality of their staff.
 Power is also obtained through trading favors or votes or by assistance in raising money
or campaigning. Political campaigns are very expensive and members who help raise
money or campaign for others tend to increase their influence.
Members of the House and Senate have varying degrees of power based on some combination
of these factors. The most powerful members of Congress are often not especially focused on
science and technology issues, but they can have influence on S&T issues if they choose to. For
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example, the leadership of the House and Senate (Senate Majority Leader and Minority Leader,
Speaker of the House, and others) all have potential influence over all legislation, but in most
cases have priorities (large budget issues, political issues) other than science and technology.
Science and technology issues tend to be the domain of a relatively small number of Senators
and Representatives who have reasons to be especially interested in them. Most members of
Congress spend little time on science and technology issues. Few Members have expertise or
training on these issues, and science and technology issues are rarely of great concern to
voters. Most members do not win or lose their elections based on their positions on science
and technology issues.
The key actors in Congress on science and technology issues are usually the senior members of
the committees and subcommittees that have jurisdiction over science and technology
agencies and programs. Because members of Congress tend to seek positions on committees
where they can help their constituents, many members of the committees that affect science
and technology have major science and technology institutions, such as universities, medical
centers, government laboratories, or technology companies in their states or districts.
The chairpersons (and ranking members) of these committees and subcommittees gain
influence in several ways. First, they have significant influence on science and technology
related legislation under their committee’s jurisdiction. Second, because they generally have
several years of experience on the committee, they develop expertise that let them influence
others. Third, they control the hiring of many of the professional staff who work for the
committee, who may bring substantial expertise and experience. Unlike many legislatures in
the world, the U.S. Congress is supported by a large professional staff (House and Senate
Committees typically have 40-70 staff members). In addition, each member of the House and
Senate has dozens of “personal” staff members, some of whom may devote most of their
energy to science and technology issues, especially if the member they serve is on a science or
technology-related committee. Having a strong professional staff increases the power of
Senators and Representatives, and good staff members generally want to work for powerful
Senators and Representatives.
Which committees in Congress are important to science and technology? As discussed earlier,
the authorizing committees generally examine issues, programs, and budgets in more detail,
and make funding recommendations. It is in these Committee that one usually finds the
members who are most knowledgeable and focused on science and technology issues. The
Appropriations Committees in the House and Senate have a great deal of influence on the
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actual funding for each program, but its members tend to be less focused on science and
technology issues.
With regard to authorizing committees, the major committees in the House are:
 The Committee on Science Space, and Technology (often referred to briefly as “the
House Science Committee”) oversees R&D at the Department of Energy (DOE), NASA,
the National Science Foundation (NSF), National Institute of Standards and Technology
(NIST), and environmental research. It also has general oversight over science and
technology policy, including the Office of Science and Technology Policy (OSTP). This
committee has the broadest jurisdiction over science and technology issues and
programs.
 The Armed Services Committee oversees defense R&D.
 The Energy and Commerce Committee oversees the National Institutes of Health (NIH).
 The Committees on Agriculture, Transportation and Infrastructure, Natural Resources,
and Homeland Security oversee R&D programs in those areas.4
The Senate lacks a “science committee”; science and technology jurisdiction is spread through
many committees. Main authorizing committees in the Senate with responsibility for science
and technology policy are:
 The Committee on Commerce, Science and Transportation has jurisdiction over R&D in
the Department of Commerce (DOC), NASA, and NSF, Department of Transportation
(DOT) and OSTP.
 The Committee on Health, Education, Labor and Pensions has jurisdiction over NIH
research.
 The Committee on Energy and Natural Resources has jurisdiction over civilian energy
R&D.
 The Committee on Armed Services has jurisdiction over defense R&D.
In addition, as in the House, many other authorizing Committees oversee smaller R&D
programs in different agencies.5 Furthermore, many other committees have jurisdiction over
programs and policies that influence whether and how technology is applied and over how it is
regulated.

4

For a description of the jurisdiction of committees in the House, see Rule X in the House rules, available at
https://www.govinfo.gov/content/pkg/HMAN-117/pdf/HMAN-117.pdf , p.454
5

For a description of the jurisdiction of committees in the Senate, see rule XXV in the Senate Rules, at
https://www.rules.senate.gov/rules-of-the-senate .
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As noted earlier, the House and Senate Appropriations committees shape the amount of
funding that each S&T program receives. However, these committees have broad
responsibilities and the members are generally not as focused or knowledgeable on S&T
programs. The House and Senate Appropriations Committees each do their work through 12
subcommittees, each of which is tasked with working on one of the twelve annual regular
appropriations bills.6 Of these, several are particularly important to science and technology:
 The Subcommittee on Commerce, Justice, Science, and Related Agencies controls the
budget for the Department of Commerce, NASA, NSF, and OSTP.
 The Subcommittee on Defense controls the R&D budgets of the Department of Defense
and the intelligence community.
 The Subcommittee of Energy and Water Development, and Related Agencies controls
the R&D budget of the DOE.
 The Subcommittee on the Departments of Labor, Health and Human Services,
Education, and Related Agencies controls the budget for the NIH.
Other committees influence other aspects of science, technology and innovation policy. For
example, the House Ways and Means Committee and the Senate Finance Committee control
tax policy, including the R&D tax credit. And other committees deal with intellectual property
issues, small business issues, and international R&D issues.7
In addition to the Senators and Representatives who have committee positions that give them
influence over science and technology issues, other members of Congress with power
(seniority, party leadership positions, positions on other important committees) may from time
to time be interested in science and technology issues and can use their power and influence to
affect science and technology issues.

6

The Appropriations subcommittees are: 1. Agriculture, Rural Development, Food and Drug Administration, and
Related Agencies; 2. Commerce, Justice, Science, and Related Agencies; 3. Defense; 4. Energy and Water
Development; 5. Financial Services and General Government; 6. Homeland Security; 7. Interior, Environment, and
Related Agencies; 8. Labor, Health and Human Services, Education, and Related Agencies; 9. Legislative Branch; 10.
Military Construction, Veterans Affairs, and Related Agencies; 11. State, Foreign Operations, and Related
Programs; and 12. Transportation, Housing and Urban Development, and Related Agencies.
7

One can find lists of the House and Senate committees with their the subcommittees, chairpersons, and ranking
members at https://en.wikipedia.org/wiki/List_of_United_States_House_of_Representatives_committees and
https://en.wikipedia.org/wiki/List_of_United_States_Senate_committees
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INFLUENCES ON MEMBERS OF CONGRESS ON S&T ISSUES
The following are some of the factors that affect the position of Members of Congress on
science and technology issues.
Local interests and needs. Member of Congress are generally thinking of reelection and need
to act in a way that fit with the needs and views of the people and institutions that they
represent. Members of Congress that have local institutions (research universities, medical
centers, government laboratories, and technology-based companies) that benefit from Federal
S&T programs tend to be supportive of those programs. For example, Senators and
Representatives from the state of New Mexico, which has two large national laboratories
(Sandia and Los Alamos) that are major economic contributors to the state, can be expected to
be strong supporters of R&D at those laboratories and of the Department of Energy generally.
Members of Congress from the Boston area or San Francisco area will likely be strong supporter
of programs that support universities and medical centers, such as NIH and NSF funding. Some
of these members will seek positions on committees where they can support that institution.
Perceptions of national priorities/needs. Member’s actions are shaped by recent events or
crises, the news media, and policy analyses from think tanks. Many think tanks and interest
groups seek to influence national priorities. For example, many Members of Congress have
been influenced by the energy crisis in the 1970s, the competitiveness crisis in the 1980s, the
war on terror after 2001, and more recently competition with China.
Ideology or general political philosophy. Parties and members have different views about the
appropriate size and role of government. Over the last 50 years, the Republican Party has been
associated with supporting national defense but otherwise seeking a more limited role for
government (although under President Trump, the ideology of the Republican party became
less defined). The Democratic Party has been more associated with using government to
address social and economic issues. Both parties have supported Federal spending on basic
science and defense technology, but Democrats have been more willing than Republicans to
use Federal support of science and technology to achieve other social and economic goals (such
as promoting economic growth, developing renewable energy, or addressing climate change).
Political interests and strategy. Party leaders’ main goals are to achieve success in future
elections, and members may follow instructions from their parties. For example, Republicans
maintained party discipline to oppose the Obama administration, largely as part of a strategy to
win the next election.
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Money. Political campaigns are expensive, and Members of Congress spend a substantial
amount of their time raising money for these campaigns. Political contributions from
companies and interest groups can influence member behavior. While there are relatively few
political contributions related to the funding of science, there can be substantial political
contributions from energy companies, pharmaceutical companies, telecommunication
companies, IT companies, and others that may influence science and technology issues.
Other factors. Members may have personal interests or expertise, that affect their actions,
including backgrounds in law, medicine, the military, or in rare cases, science. Some Members
have long-term political ambitions, such as a goal to be President, that affect their positions.
Some votes in Congress are also shaped by committee interests; members will oppose some
legislation because they feel the legislation was assigned to the wrong committee, or they seek
changes to legislation so that it enhances the power of their committee.
The following are a few examples of the interests and influences on a few key members of
Congress who may play important roles on science and technology issues.
Senator Chuck Schumer. A Democrat from New York, and the Senate Minority Leader in 2020,
he became Senate Majority leader after the Democrats gained control of the Senate in 2021.
As Majority Leader, Schumer has an interest in promoting the interests of the Democratic Party
and in being seen as an effective leader who can get legislation passed. He also represents the
state of New York, which has major research universities (such as Cornell, Columbia, and the
State University of New York or “SUNY’), a national laboratory (Brookhaven), and major
semiconductor/nanotechnology research centers, as well as offices of major companies.
Representative Eddie Bernice Johnson chairs the House Committee on Science Space, and
Technology. She is African American and represents a district in Dallas, Texas, that is over 80
percent Black and Hispanic. She previously was a nurse. She is a strong advocate of science,
technology, engineering and math (STEM) education and in particular broadening participation
of underrepresented groups. She also is an advocate for focusing science and technology on
important societal problems.
Senator Maria Cantwell, a Democrat from the State of Washington, chairs the Senate
Committee on Commerce, Science, and Transportation. Her constituents include many
technology companies, including Microsoft, Amazon, and Boeing, and she worked for several
years for an IT company (RealNetworks).
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Senators Martin Heinrich and Ben Ray Luján from New Mexico can be expected to be strong
supporters of Los Alamos National Laboratory and Sandia National Laboratory, which are major
contributors to New Mexico’s economy, and they tend to be strong supporters of Department
of Energy research in generally. Senator Heinrich is on the Senate Energy and Natural
Resources Committee (and chairs the Energy Subcommittee) and Senator Luján is on the Senate
Commerce, Science, and Transportation Committee.
Representative Bill Foster is a PhD physicist -- a rare scientist in Congress -- who worked at
Fermi National Laboratory. He represents a district in Illinois that includes Argonne National
Laboratory. He is on the House Science Committee and chairs the Investigations and Oversight
Subcommittee.
Senator Joe Manchin is a conservative Democrat from a conservative state, West Virginia, and
his views align with Republicans on some issues. Because the Senate currently has 50
Democrats and 50 Republicans, with the Democratic Vice President breaking ties, Senators who
can potentially switch sides have considerable power. Manchin’s position as a “swing vote”
gives him unusual power in the Democratic party. In addition, he chairs the Senate Committee
on Energy and Natural Resources, and is a member of the Appropriations and Armed Service
Committees. There is a significant Department of Energy laboratory facility in his state. He
supports the coal industry and economic development for rural areas.
Representative Nancy Pelosi is the Speaker of the House, the highest-ranking Democrat. Her
main concerns, like Chuck Schumer’s in the Senate, are to accomplish the Democratic legislative
agenda and to support Democrats in the next election. She represents California’s 12 th
Congressional district, which includes most of the city of San Francisco. While she is not
particularly focused on science and technology issues, her district has both high technology
companies and a major medical research university (the University of California, San Francisco).

TYPICAL S&T LEGISLATION
While each piece of legislation is unique and no piece of S&T legislation is truly “typical” we can
characterize much common S&T legislation and contrast this with the Endless Frontier Act/US
Innovation and Competition Act.
S&T legislation is rarely high-profile legislation that attracts time and attention from the
leadership in the House and Senate or attention from the general (non-science) media. A main
reason is that S&T programs are a relatively small part of the Federal budget – much smaller
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than many social services, defense, health, or agricultural programs. They also tend to provide
less direct tangible benefits to voters than large construction projects or tax benefits. As a
consequence, S&T programs are rarely important factors in the re-election of Senators and
Representatives or to their goals of seeking higher offices. Because sitting on committees that
specialize in S&T programs usually does not greatly help reelection (except when S&T
institutions are major constituents) or acquiring greater power, these committees are often not
the first choice of ambitious or powerful members of Congress; senior and powerful members
of Congress usually choose to be on other committees where they can provide greater direct
benefits to their constituents or achieve greater public visibility. There are of course exceptions
– powerful members of Congress who recognize the importance of S&T for their district or the
nation, or have personal interest in S&T, but these tend to be few.
S&T issues are often relatively bipartisan. Both Democrats and Republican recognize the value
of investing in research and development. There are some differences between the parties.
Democrats tend to propose increases in clean energy, climate science, and science education,
and Republicans often oppose the same programs. Republicans tend to support funding mostly
for basic research and defense R&D, while Democrats are more willing to support non-defense
applied R&D.
In part because S&T issues rarely get the high level of political attention that is usually required
to make major changes, Democrats and Republican often provide bipartisan support for
legislation on the things they agree on, and are largely stalemated on the things they disagree
on. Science and technology legislation tends to be incremental and routine: reauthorization of
existing science and technology programs by the authorizing committees and annual
appropriations of funds for these programs by the appropriations committees. In most cases,
the annual change in funding from the previous year is less than 10 percent. There have been
relatively few new S&T programs in the last 20 years, and the few new ones, such as ARPA-E
and the Manufacturing Institutes, usually start small and face opposition for many years.
An example of a fairly typical piece of science and technology legislation is the “American
Innovation and Competitiveness Act,”8 S.3084 in the 114th Congress (2015-2016), a bipartisan
successor to the influential America COMPETES Acts of 2007 and 2010. 9 The COMPETES law
has been used to set policy for the NSF, NIST, OSTP, the DOE Office of Science, and various
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https://www.congress.gov/bill/114th-congress/senate-bill/3084

9

https://www.congress.gov/110/plaws/publ69/PLAW-110publ69.pdf

S&T Policy-Making in the U.S. Congress, p. 13
STEM education programs across the federal government. Since 2010, multiple attempts to
update the legislation failed to win support from both chambers of Congress, so the programs
continued with funding as provided by the Appropriations bills. In 2016, the American
Innovation and Competitiveness Act was passed, somewhat unexpectedly, in the last few days
of the 114th Congress. In this case the Senate first passed the bill. The House had a similar bill
that had more controversial provisions in it, including new requirements and limits on NSF. The
Senate was able to negotiate a version that had bipartisan support in both Houses, largely by
stripping everything that was controversial from the bill (including recommended funding
levels). It ultimately passed by unanimous consent in the House (meaning no one in either
party objected). In the end, the bill made only minor changes to the authorities of NSF and
NIST.10 In this way it characterizes “typical” S&T legislation – it was low profile and had little
involvement from party leadership. It passed with bipartisan support, largely because it made
only minor changes and had been stripped of anything that was controversial.
Occasionally, major events do attract the attention of Congressional leadership and lead to
major legislation. These are usually in response to “crises.” In particular:
 The Sputnik crisis – the fear in that the U.S. was falling behind the Soviet Union in
missile technology after the launch of the Soviet Sputnik satellite in 1957 led to the
creation of the US space program and NASA, as well as the Advanced Research Projects
Agency (ARPA), which was later renamed as the Defense Advanced Research Projects
Agency (DARPA). The U.S. response to Sputnik also led to large increases funding for
science research and education programs.
 The energy crisis in following the 1973 Arab oil embargo led ultimately to the creation of
the Department of Energy and an expansion of energy research.
 The competitiveness crisis of declining US trade performance in manufacturing and
electronics led to a series of S&T laws in the 1980s, including laws that: gave universities
and non-profit organizations the right to patents from government funded research
(Bayh-Dole act of 1980); facilitated technology transfer from government laboratories
(Stevenson-Wydler Act of 1980 and subsequent amendments); reduced antitrust
barriers to industrial research collaboration (National Cooperative Research Act of
1984); created the Advanced Technology Program and Manufacturing Extension
Partnership program (Omnibus Trade and Competitiveness Act of 1988); and others.
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In Surprise Move, House Sends America COMPETES Act Successor to President December 20, 2016.
http://www.aip.org/fyi/2016/surprise-move-house-sends-america-competes-act-successor-president

S&T Policy-Making in the U.S. Congress, p. 14
The Endless Frontier Act/US Innovation and Competition Act (EFA/USICA) appears to be
different from “typical” S&T legislation and more similar to these past major legislations that
occur only every 10 to 20 years. While, as of February 2022, it is unclear whether or in what
form EFA/USICA will become law, it seems likely that the concerns that led to EFA/USICA will
likely lead to some significant changes in S&T programs over the next several years.

CASE STUDY: THE ENDLESS FRONTIER ACT
This section will describe how these actors and influences have shaped the evolution of the
Endless Frontier Act (EFA) from its introduction to its state at the time of this report, and will
highlight how these differ from previous S&T legislation. We will highlight how the current
events (especially the perceived threat from China) as well as the local interests of universities
and Federal laboratories have been important in shaping this legislation. As EFA has been
modified and combined with other legislation, we will keep our focus on the S&T elements of
the legislation (not the trade or foreign policy aspects).
HISTORY AND CONTEXT
As has been the case with many previous major legislative initiatives, the development of
EFA/USICA appears to be driven by external events, in this case the rise of China. It has been
obvious for many years that China has become an economic, military, and S&T power. China’s
spending on R&D has grown so that it now nearly matches that of the United States, and
China’s output of scientific publications now exceeds that of the U.S. 11 Moreover, it has
become clear that under party chairman Xi Jinping, China is not on a path towards
harmonization with other democratic industrialized countries, but rather is going against
international norms on a variety of issues, including trade, intellectual property, human rights,
and espionage, as well as in disputes over the South China Sea, Taiwan, and Tibet.
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China R&D expenditures in 2017 were USD 496 billion compared to USD 549 billion for the U.S., and China’s
growth rate was three times as fast. https://ncses.nsf.gov/pubs/nsb20203/cross-national-comparisons-of-r-dperformance#country-and-regional-patterns-in-total-national-r-d . In 2018, China produced 21% of global S&T
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The Made in China-2025 plan drew wide-spread attention in the U.S. to China’s technological
ambitions.12 Numerous think tank and government studies have drawn attention to China’s
growth in technology, often accompanied by criticisms of China’s trade and intellectual policy
practices.13 Major players, such as John Deutch, former CIA director and a former Deputy
Secretary of the Department of Defense, wrote articles drawing attention to China’s challenge
in innovation.14
In 2018, Congress established the National Security Commission on Artificial Intelligence to do a
comprehensive study of artificial intelligence competitiveness and national security, motivated
by the perceived threat from China.15 President Trump and senior people in his administration
also took a hardline approach to China and drew attention to the threat of China. 16 So by 2019,
there was bipartisan concern about the United States position in advanced technology and
innovation compared to China and about the economic and national security implications of
loss of US leadership.
Another important element of the context for the EFA/USICA is the history of US politics
regarding government support for technology development and industry. As mentioned
earlier, over the last several decades there has been bipartisan support for government funding
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State Council, Made in China 2025 (中国制造 2025)July 7, 2015. English translation at
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of basic research in universities and for defense R&D. In general, there has not been bipartisan
political support for direct government funding of industrial R&D, with a few exceptions.
Republicans, in particular, have opposed “industrial policy” in general and in particular any
programs that appear to subsidize specific industries or companies. When programs, such as
the Advanced Technology Program (ATP) in the Department of Commerce in the 1990s and
early 2000s, were developed to support non-defense industrial R&D, they were the subject of
continual political battles. The ATP program never grew to its intended size and was
restructured and eliminated by the Republican Congress in 2012.
There have been several important exceptions where programs to aid the development of
industrially important technology have had bipartisan political support. First are technologies
that are important for national defense, even if they have non-defense applications. DARPA,
which directly funds new technology development for defense, has bipartisan political support.
Even direct financial support of industries, such as semiconductors, can gain political support if
the industry is viewed as critical to national security. Second, but with less consensus, is
political support for technology development for other government missions, such as energy,
space, agriculture, and health. Third is political support for small business. The U.S. Federal
government has long assisted small business, including through R&D funding through the Small
Business Innovation Research (SBIR) program. There is also bipartisan political support for
research in university and government labs that is relevant to industry, and for mechanisms
that help to move government-funded research into the market through technology transfer
and entrepreneurship.
This context shaped the design of EFA/USICA. In order to increase the chance for bipartisan
support, EFA/USICA was motivated by national security considerations and designed carefully
to avoid the appearance of government funding or subsidization of targeted industrial R&D.
It should be noted, however, that the politics of the last 30 years around industrial policy may
be changing. President Trump showed a willingness to impose trade tariffs and influence
companies’ factory location decisions in a way that ran contrary to previous Republican views
on free trade. As the debate over the EFA/USICA revealed, some Republicans appear to
support industrial policies to compete with China that they previously would have rejected.
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116 TH CONGRESS ACTIONS
SENATE BILL
In November 2019, Senator Schumer discussed draft legislation to create a “National Science
and Technology Foundation” that would be a subsidiary of NSF and work in concert with
DARPA, with a proposed 5-year budget commitment of $100 billion. 17 He discussed the
proposed legislation at a meeting of the National Security Commission on Artificial Intelligence
(discussed above). The legislation was motivated by the competition with Russia and China in
artificial intelligence as well as other emerging technologies. At the time, Schumer’s proposal
had not been finalized and he was seeking comments. The National Security Commission on
Artificial Intelligence would later include a similar recommendation to create a National
Technology Foundation when it prepared its report.
Senator Schumer, along with Senator Todd Young, a Republican from Indiana, introduced the
Endless Frontier Act in the Senate as bill S.3832 on May 21, 2020. An identical bill was
introduced in the House of Representatives the next day, as discussed in the next section. It
was reported that Schumer and Young came up with the idea for their R&D initiative during a
discussion in the Senate gym.18 Senator Young graduated from the U.S. Naval Academy, served
in the Marines, and earned masters’ degrees in business and politics as well as a law degree. In
the Senate, he serves on the Committee on Commerce, Science and Transportation, the
Committee on Foreign Relations, the Committee on Finance, and the Committee on Small
Business and Entrepreneurship. This background gave him strong concerns about the growth
of China. Both Schumer and Young have stated that their main motivation for the bill was to
improve U.S. technological performance in the face of the challenge from China. Both also
seem motivated by a desire to have the Congress accomplish something significant on a
bipartisan basis, as a counterpoint to the increasing polarization and perceived dysfunction of
the Congress. Both are also from regions of United States that have suffered from declines in
U.S. manufacturing and have major universities (New York somewhat more so than Indiana).
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The Endless Frontier Act was designed to strengthen the U.S. position in advanced technology
versus China, while staying within the limits of the kinds of programs that have received
bipartisan support. The bill as introduced would have:19
 Created a new directorate in the NSF focused on translating research advances into new
technologies, and renamed the NSF as the National Science and Technology Foundation
(NSTF).
 Required the new directorate to focus on no more than 10 “key technology areas” that
are determined by the NSTF director and revised every four years in consultation with
an advisory board. The initial list of key technology areas was to be artificial
intelligence, high performance computing, quantum information systems, robotics,
manufacturing, communications, cybersecurity, biotechnology, energy, materials
science, and “natural or anthropogenic disaster prevention.”
 Recommended that Congress provide the new directorate $2 billion in fiscal year 2021,
increasing to $35 billion in fiscal years 2024 and 2025, with a total five-year budget of
$100 billion.
 Required the new directorate to use its budget to support university technology centers,
fellowships, testbeds, a lab-to-market program, and other NSTF directorates.
 Directed the Department of Commerce to create a program focused on catalyzing R&D
partnerships in regions that are not already leading centers of innovation, with a
recommended budget of $10 billion over five years.
Because the legislation was introduced by the Senate Minority Leader and had bipartisan cosponsorship, it was immediately seen as serious legislation that had high potential of passing.
(This is in contrast to many hundreds of pieces of legislations that are introduced for political
reasons but have little support and little chance of passing). However, the EFA was introduced
with just a few months remaining in the 116 th Congress before the 2020 Presidential and
Congressional elections. It is widely recognized that it is very difficult to pass major new
legislation at this stage of the Congressional cycle. The legislation was not realistically expected
to pass in the 116th Congress, but the goal was to circulate the bill for discussion in the policy
community and to begin to build support for the legislation in the next Congress.
The release of the bill had the intended effect. The legislation was covered with interest in
Science magazine and in the newsletters of scientific societies (such as FYI, a publication of the
American Physical Society). It was also discussed in a series of articles (including by TPI authors)
in Issues in Science and Technology, which is the science and technology policy journal
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sponsored by the National Academies of Sciences, Engineering, and Medicine, in partnership
with Arizona State University.20 Some, such as articles by MIT President Rafael Reif were in full
support of the legislation (and MIT encouraged its alumni to support the legislation).21 Others
(including by the TPI authors) were partially supportive, but raised concerns or suggested
improvements.
One concern was that NSF would not be the correct agency for a critical technology
development mission. NSF has almost exclusively supported basic research in universities,
whereas innovation in critical technologies also requires applied R&D and the involvement of
industry. Relatedly, there was concern that the management mechanisms for NSF in the
legislation were not well thought-through and there were concerns that the new technology
directorate would dilute or undermine NSF’s traditional mission. Others argued that
improvements to the U.S. science, technology, innovation systems should be motivated by
meeting social goals rather than by competing with China.
HOUSE ACTIONS
The Endless Frontier Act was introduced in the House of Representatives as HR. 6978 on May
22, 2020, by Representatives Ro Khanna and Mike Gallagher. Ro Khanna is a Democrat who
represents California’s 17th congressional district, which includes a significant part of Silicon
Valley, including the corporate headquarters of Apple, Intel, and Yahoo. Mike Gallagher (R-WI)
is a Republican representing Wisconsin’s 8th district. He served in the military, has a
background in international affairs, intelligence, and national security studies, and received a
PhD in government and international affairs from Georgetown University. He serves on the
Armed Service Committee. It seems likely that his support for the Endless Frontier Act comes
from his understanding of the role of technology in the strategic competition with China.
While having bipartisan co-sponsors of the bill indicates some broad support, neither
Representative Khanna nor Gallagher were members of the key committees in the House
whose support would be needed.
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In particular, the House Committee on Science, Space, & Technology, which has jurisdiction
over the NSF, NASA, and NIST, indicated that it would take a hard and skeptical look at the bill.
The House Science Committee views itself as the committee with the most expertise on science
and technology, and especially the NSF, in all of Congress. One might expect, regardless of the
merits of bill, that the Committee would take a skeptical look toward science and technology
proposals originating elsewhere in the Congress. This is especially true of a proposal to make
major changes in the National Science Foundation, which the House Science Committee views
as being under its purview. Members and staff of the House Science community actively sought
the views of the research and science policy community on the EFA.
In November 2020, Presidential and Congressional elections were held, with the Democrats
winning the presidency as well as control of both the Senate and the House for the 117 th
Congress.
117 TH CONGRESS FIRST SESSION
SENATE ACTIONS
Due to the Democrats taking control of the Senate, Senator Schumer became the Senate
Majority Leader in the new 117th Congress that began in January 2021. Majority Leader
Schumer soon indicated that he expected to move forward with a bill to enhance U.S.
competitiveness with China, centered around the EFA. He noted that the legislation could also
include funding for the recently enacted CHIPS for America Act, which authorized (but did not
appropriate) semiconductor R&D initiatives, and which provided support for domestic chip
manufacturing.22
At the end of March 2021, a draft revision of the Senate’s EFA was circulated that reduced the
size of the new NSF Technology Directorate. On April 14 th the Senate Commerce Committee
held a hearing on the legislation (even though the new draft of the legislation had not yet been
formally introduced to Congress).23 There was strong bipartisan support for the idea of
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strengthening innovation to counter China, but there were a number of comments on the bill.
Several Senators and hearing witnesses who represented rural states without major technology
industries wanted to ensure that all regions of the country would benefit from the bill. Others
questioned the nearly exclusive emphasis on NSF, suggesting that DARPA is better at getting
innovations into the marketplace and that other agencies need to be involved. Senator Lujan
from New Mexico strongly advocated for the DOE and its national laboratories to benefit from
the bill. Others emphasized the importance of preventing Chinese espionage and theft of
intellectual property.
The following day, on April 15, the Senate Energy Committee held a hearing to examine the role
of the DOE in innovation and competitiveness.24 The main point of the hearing was that
Chairman Joe Manchin, Ranking Member John Barrasso of Wyoming, and Senator Martin
Heinrich of New Mexico wanted DOE and its laboratories to have a central role in the EFA. They
and the witnesses, including the Director of Los Alamos Laboratory, argued that the DOE
laboratories were already involved in the key technologies the EFA was seeking to advance, and
that the DOE labs have the ability to do large scale applied R&D, and to protect research results
from espionage. Thus, they argued that the EFA would duplicate existing DOE capabilities. The
Senators included a letter from the directors of the DOE laboratories that described the
capabilities of the laboratories in the EFA’s key technologies. 25
Following these hearings, the EFA was reintroduced into the Senate on April 20, 2021, as bill
S.1260. It now had 14 bipartisan co-sponsors. It was referred to the Senate Committee on
Commerce, Science, and Transportation. The bill had changed in several ways from the version
introduced in the previous Congress. It no longer renamed the NSF and it lowered the status of
the new technology directorate within NSF. There was greater emphasis on expanding
opportunities for underserved regions and populations. There were new provisions related to
supply chain resilience and support for manufacturing. Many sections had been redrafted.
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The Senate Commerce Committee held its “mark-up” – consideration of amendments – on the
bill on May 12. Chairman Maria Cantwell (Democrat from the state of Washington) and ranking
member Roger Wicker (Republican from the state of Mississippi) noted that they had worked
with their colleagues on the Committee and the committee staff members to produce a revised
bill. There had been more than 230 proposed amendments to the bill, and they had worked
out or accepted almost 100 of those amendments, many of which had bipartisan support. 26 This
Cantwell-Wicker substitute bill was further amended during the course of the mark-up hearing.
The final bill was approved and “reported out” by a vote of 24-4 and sent to the full Senate for
consideration.
The Committee had made substantial changes to the original EFA.27 One change was to reduce
funding for the new NSF technology directorate and instead authorize additional funding for
DOE in key technology areas. The bill also added provisions to increase the geographic diversity
of both NSF and DOE awards, and to increase the participation of populations underrepresented in STEM careers. The bill added several “research security” provisions designed to
reduce theft of intellectual property and reduce foreign participation in certain programs. The
bill also added on a separate NASA authorization bill, as well as several other provisions
unrelated to the original bill (such as banning the sale of shark fins). Many Senators
complained about the rushed process for consideration and amendment of the bill (driven by
the Senate Majority leader Schumer), which did not allow adequate time to consider all of its
elements. And not all of the amendments were agreed to by consensus. For example, Senator
Young, the original co-author of the bill, strongly opposed the successful amendment by New
Mexico Senator Lujan to shift funds from the new NSF Technology Directorate to the
Department of Energy. Some members noted that they hoped to further change the bill
through amendments on the Senate Floor. The bill was now 732 pages long.
The bill was reported to the Senate on May 13, and “floor action” (consideration and debate) in
the Senate began on May 18th. On that day, Senator Schumer proposed “an amendment in the
nature of a substitute,” meaning his amendment would replace the bill that been reported out
of the Commerce Committee. This new bill was renamed the United States Innovation and
Competition Act of 2021 (USICA) and combined several pieces of legislation coming out of
different committees, each generally related to competition with China. USICA included the
Endless Frontier Act as reported out of the Commerce Committee (which had already been
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expanded to include the NASA reauthorization, research security provisions, and other
provisions). It also included $52 billion in funding to implement the CHIPS for America Act, a
semiconductor manufacturing and R&D initiative, and $1.5 billion for an advanced wireless
communication R&D program, both of which had been authorized by a different law in January.
It also added “The Strategic Competition Act of 2021,” which included a variety of studies and
programs to counter China and build international alliances. USICA also included provisions
from the Homeland Security and Governmental Affairs Committee relating to expanding
domestic manufacturing capabilities, cybersecurity, and artificial intelligence. It also included
the “Meeting the China Challenge Act of 2021,” regarding financial services, export controls,
and sanctions with respect to China. Additional provisions in USICA addressed education,
medical research, and trade.
USICA then became the subject for hundreds of other amendments.28 Amendments were
offered and voted in nine Senate sessions from May 18th to June 8th. A significant amendment
that was adopted was to authorize doubling of the DARPA’s current budget of $3.5 billion for
five years to support R&D in the same key technology areas identified for NSF and DOE.
Another amendment would establish a nonprofit foundation for DOE that would assist in
working with industry and commercializing technology.
The Senate passed USICA, now a 2,376-page bill, by a vote of 68 to 32 on June 8, 2021. 29 Some
of the main science, technology, and innovation provisions of the Senate-passed bill are that
it:30
 Appropriates $52.7 billion for domestic semiconductor manufacturing and R&D and $1.5
billion for advanced communications R&D
 Creates a Directorate for Technology and Innovation in NSF focused on 10 “key
technology focus areas”
 Authorizes funding of $29 billion over five years for the new NSF directorate with the
annual budget increasing from $1.8 billion to $9.3 billion over this period.
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Authorizes increases in the annual budget of the rest of NSF from the current level of
$8.5 billion to $12 billion over the same period.
Instructs the Technology and Innovation directorate to apportion its budget between
technology development centers, “innovation institutes,” testbeds, lab-to-market
initiatives, student and postdoc awards, and other NSF directorates. It also requires that
funds be allocated to support states that are currently weaker in R&D.
Establishes a variety of “research security” provisions designed to limit the flow of
technology to China
Authorizes $17 billion to the DOE and $17.5 billion to DARPA over five years to support
complementary key technology R&D
Creates a Commerce Department program to foster “technology hubs” in regions of the
U.S. that are not already leading centers of innovation, and authorizes spending of $9.4
billion over five years
Authorizes $1.2 billion per year for the Manufacturing USA program
Authorized $480 million per year for expansion of awards by the Manufacturing
Extension Partnership program at NIST.
Creates, in the Executive Office of the President, an Office of Manufacturing and
Industrial Innovation Policy, and establishes the position of a U.S. Chief Manufacturing
Officer.

USICA as it passed the Senate is a very significant piece of legislation. It represents a major
increase in R&D funding targeted towards key technologies and innovation. It is
groundbreaking in the United States in that there is bipartisan support for a greater
government support of technology, innovation, and manufacturing, including many aspects
that were previously rejected by most Republicans as inappropriate government interference in
private markets.
While some observers are frustrated that the original goal of the legislation – to create a major
new technology directorate at NSF – was scaled back, many of the changes reflected comments
(by TPI and others) on the early bill about NSF not being the right agency to rely on to support
the development of key technologies that are essential to economic and national security. The
changes to the bill to increase DARPA funding, expand regional technology hubs and
manufacturing also reflect important needs in US technology policy.
After the passage of the Senate bill, attention now turned to the House, which had different
views on many of the elements in the legislation.
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HOUSE ACTIONS
On April 21, 2021, the day after the Endless Frontier Act was reintroduced to the Senate, the
same bill was reintroduced in the House as H.R.2731 by Rep Ro Khanna of California and a bipartisan group of cosponsors (originally 6, but growing to 24 co-sponsors). It was referred to
the House Science Committee, and to the Energy and Commerce Committee.31 While the bill
had bipartisan support in the House, it did not have the support of the leaders of the House
Science Committee, which has primary jurisdiction over science and technology legislation.
As mentioned above, the Science Committee had reached out to many experts to discuss the
bill when it was introduced in the 116th Congress, and it held a series of hearings on innovation
and on the NSF in April and May of 2021.32 The leaders of the Science Committee decided not
to proceed with the EFA, but instead to take a separate approach.
Science Committee Chairman Eddie Bernice Johnson articulated her reasoning in an article in
Issues in Science and Technology highlighting her disagreements with the EFA.33 She noted that
while she and the Science committee supported the same objectives -- strengthening US
science and technology – they believed that reforms to U.S. science and technology policy
should not be motivated primarily by competition with China. Instead, investments in science
and technology should be motivated by the need to solve important social problems. They
argued that the EFA, by putting too much money in the new NSF technology directorate, risked
harming NSF’s main mission of fundamental research. And they did not believe the DARPA
model is the appropriate management model for NSF. Chairwoman Johnson, did note,
however, that the EFA did inspire the House to “think big” and pursue more aggressive changes
than it otherwise might have.34
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See https://www.congress.gov/bill/117th-congress/house-bill/2731/
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See https://www.aip.org/fyi/2021/science-committee-makes-counterproposal-endless-frontier-act

https://www.aip.org/fyi/2021/house-science-committee-takes-broad-look-innovation-strategy
33

Eddie Bernice Johnson. “A Bipartisan Vision for the Future of American Science”. Issues in Science and
Technology. April 27, 2021. https://issues.org/bipartisan-vision-future-american-science-policy-eddie-bernicejohnson/
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Eddie Bernice Johnson. Statement at Hearing of the Subcommittee on Research and Technology, House
Committee on Science, Space, and Technology. April 28, 2021
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Whereas the Endless Frontier Act and USICA combine many different programs in many
agencies to improve the U.S. ability to compete with China, the House Science Committee
decided to follow a more traditional path of updating the authorization bills for each of the
science and technology agencies under its jurisdiction.
The fact that the House followed a different approach than the Senate is not surprising. As
discussed earlier, the House has more members and each member sits on fewer committees,
allowing members to specialize more and to develop deeper expertise on and closer
connections to the agencies they authorize and fund. The House, unlike the Senate, has a
committee dedicated to science and technology and sees itself as having more science
expertise. It is also more typical for bills to start in the House and then proceed to the Senate.
For all of these reasons, one can expect major new bills that originate in the Senate to get a
skeptical review in the House. In the case of the EFA, even the supporters of the bill
acknowledge that it was assembled hastily and that it could be improved upon. This may have
further encouraged the House to take an independent approach.
By taking an independent approach, it seemed unlikely from the beginning that the House
would pass the EFA. It seemed more likely that the House and Senate would each pass
substantially different bills on the same topics, and that differences would need to be resolved
through a conference committee, which is the mechanism the House and Senate use to
negotiate a compromise bill that can be agreed to by both the House and Senate. 35
The Science Committee’s bill that corresponds to the NSF provisions at the heart of the EFA was
the “National Science Foundation for the Future Act” (H.R. 2225). This was introduced, by
chairwoman Johnson on March 26, 2021, and soon gained 50 bi-partisan cosponsors. The
Committee held hearings on April 29th and May 6th, 2021. 36 The bill was reported out of the
Committee on June 15th, and passed the House on June 28, 2021, with strong bi-partisan
support.
The NSF for the Future Act, like the EFA in USICA, creates a new directorate within NSF. But
unlike in the EFA, where the new Directorate for Technology and Innovation would focus on a
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For a basic introduction to conference committee processes, see:
https://en.wikipedia.org/wiki/United_States_congressional_conference_committee
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https://science.house.gov/hearings/national-science-foundation-advancing-research-for-the-future-of-usinnovation; https://science.house.gov/hearings/national-science-foundation-advancing-research-for-the-futureof-us-innovation-part-ii;

S&T Policy-Making in the U.S. Congress, p. 27
few specified key technologies, the House bill would create a “Directorate for Science and
Engineering Solutions” that would be focused on conducting research aimed at finding
solutions for major problems. The House bill, like the EFA, also has provisions related to
expanding participation by underrepresented groups and regions and increasing research
security, although the approaches differ from those in the Senate bill.
The Science Committee also introduced the “Department of Energy Science for the Future Act”
(H.R.3593) on May 28, 2021. It was approved by the Committee on June 15, 2021, and passed
the House on June 21, 2021, all with strong bipartisan support. 37 In contrast to USICA, which
authorized $17 billion in funding for DOE over five years for work on key technology R&D but
provided little detail, the House bill makes policy adjustments and authorizes funding increases
across all of DOE’s sciences programs. It does not single out key technology R&D for funding,
although DOE programs in computing, quantum science, and artificial intelligence, among
others, would get increases along with other DOE science programs.
In June and July of 2021, The House Science Committee also considered and approved several
other bills that corresponded to different elements of USICA. These included:






37

The “National Institute of Standards and Technology for the Future Act” (HR 4609),
which would update policies and authorize funding increases for programs across
NIST.38 This bill was approved by the House Science Committee on July 27, 21.
The “National Science and Technology Strategy Act” (H.R.3858), which would require
OSTP to develop a national science and technology strategy and conduct a quadrennial
assessment of U.S. science and technology. It was approved by the House Science
committee on July 27, 2021 with bipartisan support.
The “Regional Innovation Act” (H.R.4588), which would, among other provisions, require
the Commerce Department to create no fewer than 10 regional technology innovation
hubs and recommend nearly $7 billion for the program spanning fiscal years 2022
through 2026.39 It was approved by the House Science Committee with bipartisan
support on July 27, 2021.

See https://www.congress.gov/bill/117th-congress/house-bill/3593/text
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For detail on the bill as reported by the House Science Committee, see :
https://www.congress.gov/117/bills/hr4609/BILLS-117hr4609ih.pdf
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https://www.congress.gov/bill/117th-congress/house-bill/4588/
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The “Energizing Technology Transfer Act” (HR 4606), which would establish several new
programs and make policy changes to support the commercialization of technology and
research supported by the Department of Energy. It was also approved by the House
Science Committee with bipartisan support on July 27, 2021.40

These other bills were introduced in June and July, after USICA had passed the Senate. While
they were reported out of the Science Committee with bipartisan support, none of them (unlike
the NSF and DOE science bills) were approved by the full House in 2021. Nevertheless, they set
the stage for the House to pass legislation that would correspond to USICA, and would enable
the legislation to be brought into the conference process.
In addition to the above legislation, which corresponds to different elements of USICA,
the House Science Committee also produced several pieces of legislation intended to expand
opportunities to participate in science and technology for people from disadvantaged groups
and rural communities. These included:







The “Supporting Early-Career Researchers Act” (H.R. 144), which authorizes the NSF to
establish a two-year pilot program to award grants to highly qualified early-career
investigators to carry out an independent research program at the institution of higher
education chosen by such investigator.41
“The STEM Opportunities Act” (H.R. 204), which provides for guidance, data collection,
and grants for groups historically underrepresented in science, technology, engineering,
and mathematics (STEM) education at institutions of higher education and at federal
science agencies.42
The “Rural STEM Education Research Act” (H.R. 210). This bill coordinates Federal R&D
efforts focused on STEM education and workforce development in rural areas. 43
The “MSI STEM Achievement Act” (H.R. 2027), which supports efforts to increase STEM
education at minority-serving institutions (MSIs) of higher education, including
historically black colleges and universities and tribal colleges or universities. The bill
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https://www.congress.gov/bill/117th-congress/house-bill/4606
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https://www.congress.gov/bill/117th-congress/house-bill/144
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https://www.congress.gov/bill/117th-congress/house-bill/204
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https://www.congress.gov/bill/117th-congress/house-bill/210
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requires the NSF to award grants to build the capacity of such MSIs to increase the
number and success of their students in the STEM workforce.44
The “Combating Sexual Harassment in Science Act” (H.R. 2695), which addresses sexual
harassment and gender harassment in STEM fields by supporting research regarding
such harassment and efforts to prevent and respond to such harassment.45

These bills all had broad bipartisan support, and all were passed by the House on May 18, 2021.
These bills reflect the priorities of Chairwoman Johnson of the Science Committee, and more
broadly the priorities of the Democratic party, which has had longstanding interest in
expanding the participation of underrepresented groups in STEM. In addition, the focus on
expanding STEM education and research in rural areas appeals to the Republican party, which is
stronger in rural areas.
In addition to the legislation coming out of the House Science Committee, legislation that
corresponded to other elements of USICA went through other committees. The House Foreign
Affairs Committee approved the “Ensuring American Global Leadership and Engagement”
(EAGLE) Act, which contained a variety of provisions to strengthen relations with allies to
counter China and seeks to respond to China’s treatment of Uyghurs and others.46 While this
bill was approved by the Foreign Affairs Committee on July 15, 2021, it did not have the support
of the Republicans on the Committee. The bill was not voted on by the full House in 2021.
Thus, by the end of July in 2021, the Senate had passed USICA and the House had passed the
National Science Foundation for the Future Act and the DOE Science for the Future, as well as a
set of bills to expand STEM education and participation. Several other bills that corresponded
to parts of USICA had been approved by their respective committees in the House and were
awaiting votes in the full House. President Biden noted that his administration looked forward
to working with the House and the Senate to produce a final bill that he could sign. 47 At this
point there was some optimism that some version of many of provisions of USICA would be
passed into law in 2021. It was expected that the House would pass some additional legislation
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https://www.congress.gov/bill/117th-congress/house-bill/2027
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https://www.congress.gov/bill/117th-congress/house-bill/2695
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https://www.congress.gov/bill/117th-congress/house-bill/3524 and
https://foreignaffairs.house.gov/2021/7/chair-meeks-issues-statement-on-eagle-act-passage
47

https://www.aip.org/fyi/fyi-this-week/week-july-5-2021
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and that the House and Senate would find a way to compromise and pass a final bill through
both houses.
This did not happen in 2021. Between the end of July and the end of the first session of the
117th Congress in December, little further progress was made. The main reason was the time
consumed by other legislative priorities.
These included the infrastructure bill, the “Infrastructure Investment and Jobs Act” (HR 3684),
which had bipartisan support, as well as the larger budget reconciliation bill, 48 known as “Build
Back Better Act” (HR 5376), which incorporated much of President Biden’s spending and policy
priorities but had only Democratic support. In addition, other important legislation, such as the
Defense Authorization bill, and bills to strengthen voting rights, to provide continuing funding
for the government, and to raise the Federal debt ceiling were also priorities that required time
on the legislative schedule.
The main delay was caused by the interaction between the infrastructure bill and the Build Back
Better legislation. The infrastructure bill had bipartisan support in the Senate and was expected
to pass. The Build Back Better legislation had only Democratic support, and two Democrats in
the Senate (Senator Manchin and Senator Sinema) were not willing to fully support it due to its
size and cost. Progressive Democrats in the House delayed the infrastructure bill in an attempt
to force the reluctant Democrats to pass Build Back Better legislation first. This delayed the
infrastructure bill, but did not ultimately succeed in passing the Build Back Better bill. The time
spent attempting to negotiate compromises on Build Back Better, meant there was little time
for other legislation.
The infrastructure bill and especially the Build Back Better legislation contained some provisions
related to science and technology. The specifics changed over time as the bills were negotiated
and changed in size. The infrastructure bill provided funding for transportation infrastructure
(highways, rail, transit, hazardous materials, ports & shipping), as well as provisions related to
energy and water infrastructure, broadband access, and cybersecurity. The final version
included approximately $1.2 trillion in spending, of which $550 billion was in addition to what

48

“Budget reconciliation” is a special legislative process created by the Congressional Budget Act of 1974, which
allows for expedited consideration of certain tax, spending, and debt limit legislation. In particular, in the Senate,
reconciliation bills are not subject to filibuster, and thus can be passed with a simple majority of Senators, rather
than the 3/5ths majority normally required. For more detail, see https://www.cbpp.org/research/federalbudget/introduction-to-budget-reconciliation .
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Congress was planning to authorize regularly.49 This was passed by both the House and Senate
with bipartisan support and became law on November 15 th.
The “Build Back Better” bill was initially a $3.5 trillion package that contained substantial
science and technology funding, including the creation of an Advanced Research Projects
Agency for Health, regional innovation funds in the Department of Commerce, and funds for
NSF, DOE, EPA, NASA, NOAA, and NIST research and facilities. But in an attempt to gain the
support of Senators Manchin and Sinema, the bill was reduced in size to approximately $2.2
trillion. This bill was passed by the House with only Democratic support. This version reduced
the science and technology funding – it no longer contained funding for ARPA-H or regional
innovation programs, among others -- but still contained increased funding for DOE, EPA, NASA,
NIST, NOAA, and NSF, including funds for the new Technology Directorate in NSF. But Senator
Manchin still refused to support the bill, citing its costs, and the bill did not pass the Senate.
The time spent in negotiations on Build Back Better and the infrastructure bill resulted in
insufficient time to work out a House and Senate agreement on USICA. Senator Schumer then
considered attaching USICA to the National Defense Authorization Act (NDAA), a bill that
Congress gives very high priority to passing every year. 50 This would have forced the House and
Senate to negotiate on the provision of USICA. But it became clear that this would delay the
passage of the NDAA, and on November 17, 2021, Schumer withdrew his proposal after
reaching an agreement with House Speaker Nancy Pelosi for the House and Senate to go to
“conference” on USICA. They noted that there were many areas of agreement between the
Senate and House proposals, but also many unresolved issues.51
During the fall of 2021, there was a variety of other activity going on related to USICA and the
House bills.
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A bipartisan group of Senators and Representatives wrote a letter to the House and
Senate leadership, highlighting the importance of the provisions in USICA to expand

https://en.wikipedia.org/wiki/Infrastructure_Investment_and_Jobs_Act
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Unlike many other authorization bills, this is considered to be “must pass” legislation, because of the importance
of national security to the country.
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“Pelosi, Schumer Joint Statement on BicameralAgreement to Conference the Senate-Passed UnitedStates
Innovation and Competition Act”. November 17, 2021. https://www.speaker.gov/newsroom/111721-1
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geographic diversity in science and technology programs, in particular the EPSCOR
program.52
The Chinese government reportedly worked against the passage of the bills. Letters
from the Chinese embassy in Washington asked executives of companies and business
organization to urge members of Congress to alter or drop USICA and the EAGLE act,
warning companies they would risk losing market share or revenue in China if the
legislation were to becomes law.53
Discussions continued on regular FY 2022 appropriation bills (which are supposed to be
passed before the start of the fiscal year on October 1, 2021, but are often delayed).
Some of the versions of these bills provided funding increases to the same programs
that USICA supports. Most of these bills were not finished by the end of 2021.
The science community cautioned about research security restrictions in USICA that
could undermine productive collaborations with China or cause discrimination against
Chinese Americans.54

In summary, by the end of 2021, little was resolved. USICA had passed the Senate, and some
bills that corresponded to parts of USICA had passed the House. Other bills had been approved
by committees in the House, but had not passed the full House. The House and Senate leaders
had agreed to attempt to negotiate a bill that could pass both Houses. Some of the ideas in the
EFA, such as the creation of the new NSF directorate, had found their way into the President’s
budget and other legislation as well. But none of the key provisions of USICA had been passed
into law.
117 TH CONGRESS, SECOND SESSION
When the second session of the 117th Congress began in January 2022, it soon became clear
that the bills were high priorities on the legislative agenda. On January 19 th, the House Science
committee reported out the Microelectronics Research for Energy Innovation Act (H.R. 6291) to
expand microelectronics R&D at the Department of Energy, and on January 28 reported
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“Bioeconomy Research and Development Act of 2021” (H. R. 4521) to provide for a coordinated
Federal research initiative to ensure continued United States leadership in engineering biology.
Then on January 25, 2022, House Democrats introduced a legislative package called the
America COMPETES Act of 2022, which was a compilation of many bills, coming out of different
House committees, that roughly corresponds to USICA. This bill became an amendment to the
Bioeconomy Research and Development Act of 2021”, and so took its bill number, H.R. 4521.
This nearly 3000-page bill consisted of:55










The “Creating Helpful Incentives to Produce Semiconductors (CHIPS) for America Fund”,
which, like its USICA counterpart, provides substantial support for semiconductor
manufacturing.
Sections incorporating the legislation coming out of the House Science committee
(described earlier), including the DOE, NIST, and NSF authorizations, legislation to
broaden participation in STEM, support bioeconomy R&D, support early career
researchers, strengthen national science and technology strategy, improve DOE
technology transfer, support regional innovation and microelectronics research, and
strengthen research security. As discussed earlier, these all had been approved by
House Science Committee, with bipartisan support and some had passed the House.
Many were widely endorsed by scientific organizations and industry groups.
A variety of measures to strengthen supply chain resilience and U.S. manufacturing for
telecommunications, energy, and medical supplies coming out of the House Energy and
Commerce Committee. This includes $45 billion for a new program to bolster domestic
supply chains for critical goods.
Legislation coming out of the Foreign Affairs Committee based on the EAGLE Act
(described previously), which contain a wide variety of foreign policy measures to
strengthen the U.S. position relative to China. These had been approved by the Foreign
Affairs Committee, but with only Democratic support.
Various measures coming out of different House committees, including Oversight and
Reform, Homeland Security, Financial Services, Natural Resources, Judiciary, Education
and Labor, and Way and Means (trade provisions).

While the parts of the COMPETES act coming out of the House Science Committee had strong
bipartisan support, other parts of the bill, particularly those related to foreign affairs and trade,
had little support from Republicans. Consequently, even Republicans who had supported the
Science Committee legislation that formed the core of the COMPETES Act voted against the bill.
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The COMPETES Act was brought quickly to the floor of the House. The House considered
hundreds of amendments and incorporated more than 200 floor amendments, including a large
set from Democrats and a smaller set of bipartisan and Republican amendments. Among the
Democratic amendments were several to ease visa and immigration requirements for people
with STEM degrees. Among the bipartisan amendments is one that would create a nonprofit
“Foundation for Energy Security and Innovation” that could be used to facilitate technology
transfer from the Department of Energy (a similar provision is in USICA). The House passed the
America COMPETES Act of 2022 on February 4, 2022, with all but one Democrat voting for it
and all but one Republican voting against it.56
With the Senate passage of USICA and the House passage of the COMPETES Act, the next step
will be for the House and Senate to convene a conference committee to work through the
differences between USICA and the America COMPETES Act. A conference committee is usually
composed of senior members of the committees of the House and Senate that originally
developed the legislation. Because of the sizes of USICA and the COMPETES Act, the conference
committee will be large and will have many issues to sort through. As of the end of February,
2022, conference committee members had not been named. It is unclear how long the
conference committee will take to produce a report that can be considered for final passage in
both houses of Congress.
The prognosis, as of the end February seems good but uncertain. It seems likely that
compromise can be reached on many of the science and technology provisions. While there
are differences between USICA and the COMPETES act with respect to the new NSF directorate,
funding for DARPA, efforts to expand participation in STEM research and education, and
research security (see table 1), the differences do not seem insurmountable.
Table 1. Key Science and Technology Provisions of USICA and America COMPETES Act
Topic
Semiconductors
New NSF Directorate
Regional distribution of NSF
research
Department of Energy

56

Senate USICA
Funds CHIPS act
Focused on “key technologies”
20% of new funding to EPSCOR
program states
Adds $17.5 billion over 5 years

House COMPETES Act
Funds CHIPS act
Focused on “solutions research”
Prioritizes support to “emerging
research institutions”
Reauthorizes all of DOE science,

The final, 3600 page version can be found here. https://www.congress.gov/117/bills/hr4521/BILLS117hr4521eh.pdf
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DARPA
National Institute of Standards
and Technology (NIST)
Regional Innovation

NASA
Supply chain funding

for key technologies. (Separate
Senate legislation to
reauthorized all DOE Science is
pending)
Adds $17.5 billion over five for
key technologies
Adds funds for manufacturing &
specific tasks
Creates a $10 billion 5-year
program to support “technology
hubs” in regions of the U.S. that
are not already leading centers
of innovation
Includes NASA reauthorization
Studies and strategies to
strengthen supply chains

has specific new provisions for
microelectronics and technology
transfer
No provisions
Full NIST reauthorization
Similar -- establishes 10+
regional innovation hubs

No provisions
$45 billion Supply Chain
Resilience Program

Note that this table only compares a few of the S&T provisions in the bills. For a detailed comparison, one must
look at the full bills, available at https://www.congress.gov/117/bills/s1260/BILLS-117s1260es.pdf and
https://www.congress.gov/117/bills/hr4521/BILLS-117hr4521eh.pdf

There is more disagreement on many of the trade and foreign affairs issues. Republicans in the
House opposed the COMPETES Act because they disagreed with many of the trade, investment,
and foreign affairs provisions. The U.S. Chamber of Commerce, a major business group, noted
that it supported many of the semiconductor, supply chain, and technology provisions in the
COMPETES Act, but opposed some of the trade and investment provisions, and often preferred
the corresponding USICA provisions.57
While it seems like there is sufficient support in Congress to pass some compromise between
USICA and the COMPETES Act, it will still be difficult to reach a final agreement on a bill that can
pass both houses of Congress. In addition to difficulties in resolving House and Senate
differences, other things could still get in the way. Rising inflation, fallout from Russia’s attack
on Ukraine, and political considerations leading up to the 2022 Congressional elections could all
change Congressional priorities. And it is important to remember that most of the provisions in
USICA and the COMPETES act authorize new programs and spending, but do not provide the
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See: https://www.uschamber.com/international/trade-agreements/u-s-chamber-letter-on-h-r-4521-theamerica-competes-act
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funds.58 The Congress will also need to pass appropriations bills that provide the funding for
programs that are authorized under USICA/COMPETES Act.
OBSERVATIONS AND TENTATIVE CONCLUSIONS
While it is difficult to make conclusions about a process for which the outcome is not yet clear,
the following are some observations about the Congressional process for science and
technology legislation and about the changing political environment for science and technology
in the U.S.
The U.S. Congress works in complicated, changing, and unpredictable ways. Figure 1 illustrates
the overall (but somewhat simplified) path taken from the introduction of the Endless Frontier
Act to the likely House-Senate conference on USICA and the COMPETES Act.
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Exceptions are the semiconductor (CHIPS Act) provisions, which appropriate funds for programs that had
previously been authorized.

S&T Policy-Making in the U.S. Congress, p. 37
There is little that is conventional or was predictable about this process. What started as a
significant, but limited, piece of science and technology legislation that focused on NSF evolved
into a major science, technology, manufacturing, foreign policy and trade bill. The path in the
Senate, by which one bill was amended and added to in rapid fashion, all with some degree of
bipartisan support, was quite different from the process in the House, where many separate
bills were developed in the Science Committee with bipartisan support, and then were
combined with legislation from other committees that had only Democratic support. This path
is unique – it is extremely rare for a science and technology bill to become the nucleus for such
broad legislation. And there is little about this path that was predictable; some people might
have guessed a in early 2021 that the Senate and House might end up in a conference on the
Endless Frontier Act, but few would have guessed at the size or shape of the ultimate bills.
USICA and the COMPETES Act seem to reflect both significant long-term trends in the politics of
science and technology, as well as short-term opportunities. The long-term trends include:
 The rise of China as a political, economic, strategic, and likely technological rival, along
with China’s challenge to international norms.
 The long-term relative decline in U.S. manufacturing, and the decline in the relative
strength of U.S. science and technology.
 The growing importance of science, technology, and innovation in the U.S. economy as
well as the uneven participation by regions and population groups.
 Increasing acceptance that climate change is real among previous climate change
deniers.
A consequence of these trends is that groups, primarily Republicans, who had previously
resisted government involvement in technology development or manufacturing have been
more willing to support it. There is also bipartisan support for expanding STEM education and
technology-based economic development in regions and population groups that have
historically received less benefits from S&T investments. Republicans, who have been more
concerned about rural areas, have partnered with Democrats, who have been more concerned
about minority population groups, to expand participation in S&T to all populations and
regions. And while many Republicans and representatives from fossil fuel states continue to
oppose restrictions on fossil fuel, they have become more supportive of research and
innovation as a tool to fight climate change.
These long-term trends suggest possible long-term changes in U.S. science and technology
policy. Whether or not the current legislation ultimately becomes law, it seems likely that
future authorizing and appropriation legislation will be more favorable to investments in
science, technology, regional technology-based economic development, and manufacturing.
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The COVID crisis also created conditions that supported USICA and the COMPETES Act. It
showed the value of science and technology to solve national problems and highlighted U.S.
vulnerabilities to supply chain weaknesses in semiconductors, medical supplies, and other
industries. And it temporarily created an environment where increased government funding
was needed as an economic stimulant, and budget deficits were of less concern. But these
short-term factors may be short-lived. Already, the rise of inflation means that the economic
environment has changed rapidly. Many members of Congress who supported large
expenditure programs in 2020 and 2021 are less likely to support them now.
The debate over USICA and the COMPETES Act also points out several unresolved issues. How
should the U.S. manage programs to support key technologies, support manufacturing, and
reduce supply chain vulnerabilities? The U.S. has no agency with clear responsibility or
experience in these areas. How should the U.S. balance the goal of restricting transfer of
technological capabilities to adversary nations against the benefits of international S&T
collaboration? What mix of NSF, DARPA, and national laboratory models of R&D management
are appropriate? These issues, as well as others, are all reflected in the debates over USICA and
the COMPETES Act, and are likely to be debated for years to come.

