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Introduction 

Chair Shaheen, Ranking Member Moran, and Members of the Subcommittee, it is a privilege to 

appear before you today as the 15th Director of the National Science Foundation to discuss how 

the agency can build upon decades of successful investments and breakthroughs to ensure that the 

United States remains the global leader in science, engineering and innovation into the future.  

Established by the National Science Foundation Act of 1950 (P.L. 81-507), NSF is an independent 

federal agency charged with the mission "to promote the progress of science; to advance the 

national health, prosperity, and welfare; to secure the national defense; and for other purposes."  

NSF is unique in carrying out its mission by supporting research across all fields of science, 

technology, engineering, and mathematics, and all levels of STEM education. NSF investments 

contribute significantly to the economic and national security interests of the nation and 

development of a future-focused science and engineering workforce that draws on the talents of 

all Americans that creates new businesses, new jobs, and more exports.  

Last year, NSF celebrated its 70th anniversary. Over the past seven decades, NSF has funded 

research, researchers, innovations and innovators, and world-class infrastructure that has garnered 

incredible benefits to the nation. The internet, 3D printing, the economic theory underpinning 

spectrum auctioning and kidney exchanges, and even the polymerase chain reaction testing 

technique that has been critical in the fight against COVID-19 are all examples of the outcomes 

and benefits of NSF investments. Many of the technologies and industries that are the focus of 

national conversations around competitiveness today -- artificial intelligence, quantum 

information science, advanced manufacturing, advanced wireless and biotechnology, to name a 

few -- are rooted in sustained NSF support for research at the frontiers of science and engineering. 
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The Fight Against COVID-19 

Over the past year, the research community has been integral to the ability to combat the SARS-

CoV-2 virus by modeling its structure to reveal how the virus attacks the body, creating new 

products to mitigate the virus’s spread and developing new treatments and vaccines to combat the 

virus. In the "Coronavirus Aid, Relief, and Economic Security Act," or "CARES Act," NSF was 

appropriated $75 million for urgent research to understand, predict the spread of, and enable 

approaches that mitigate the negative effects of COVID-19 on public health, society, and the 

economy. NSF’s CARES Act funds were fully obligated by September 2020. NSF has continued 

to make awards for COVID-19 research and has made more than 1,000 awards totaling over $200 

million to address important research questions.  

This funding has already yielded results for the American people. For example, a team of 

researchers from the University of Florida received funding to understand the transmission modes 

of SARS-CoV-2. The resulting study provided the first-ever demonstration that the live virus can 

travel through the air in a hospital room. One of the most well-known projects on COVID-19 

supported by an NSF award is the ongoing operation of the Johns Hopkins Coronavirus Resource 

Center. The data dashboard was first released publicly on Jan. 22, 2020, to visualize and track the 

COVID-19 outbreak in real time, and it has since served as a preeminent centralized source of 

COVID-19 epidemiological data. NSF funding was instrumental in automating the collection and 

curation of dashboard data, broadening its data sources, and supporting data analysis and modeling 

research to improve understanding of the pandemic and future outbreaks. 

Even as the research community rose to this challenge, COVID-19 has had a profound impact on 

them. Labs were closed, research field campaigns were postponed, and access to equipment and 

personnel was limited or impossible. Those hardest hit included early career researchers at 

vulnerable transition points in their careers. The $600 million entrusted to NSF through the 

American Rescue Plan is critically important. NSF will utilize its existing mechanisms, either 

through award supplements or new awards, to distribute these funds to those most severely 

impacted and most vulnerable. NSF will also make investments in programs that support 

undergraduate researchers, such as the Research Experiences for Undergraduates Sites and 

Supplements program. Finally, through EPSCoR and existing mechanisms that support minority-

serving institutions and two-year colleges, NSF will provide support for those institutions hardest 

hit by the pandemic as we support the nation’s researchers and institutions so that they may 

continue to produce the amazing innovations that make the nation’s economy and national security 

stronger. I want to again thank the administration and Congress for this critical funding at this 

important time. 

A Vision for the Future 

As NSF looks to the future, the agency’s capacity to produce breakthroughs, to innovate, to identify 

the industries we cannot even imagine today, and to cultivate the domestic talent needed to power 

our country forward will be strengthened at speed and scale. 

Since my confirmation last June, my leadership team and I have developed a vision for the future 

of the agency comprising of three core pillars:  

• Advancing the frontiers of research into the future. 

• Ensuring accessibility and inclusivity. 
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• Securing global leadership in science and technology.   

The first pillar is advancing the frontiers of science and engineering research into the future. This 

has been the heart of NSF’s mission for over seven decades and will be further strengthened in the 

years to come. By seeding strategic investments, NSF steers the frontiers of discovery and 

innovation toward breakthroughs that put the United States at the forefront of global leadership in 

science and technology. 

Curiosity-driven research has proven to be an engine of economic growth. Since its inception, NSF 

has been a foundation for industries of the future. NSF funds the high-risk, high-reward research 

that has the potential to bring the world new discoveries. Each year, thousands of researchers 

expand the base of human knowledge and, in doing so, unlock new possibilities. They have built 

autonomous vehicles; revolutionized our wireless networks; developed life-saving medical 

technologies; transformed manufacturing; and brought digital tools to agriculture. Curiosity-

driven, exploratory research is a critical component to the nation’s current and future success. 

Equally important to our nation’s competitiveness and success is use-inspired research, which has 

been a critical part of NSF’s mission throughout its history. NSF fosters an environment ripe for 

innovation and focused on economic and societal progress. Many of today’s foremost national and 

societal challenges -- health care, education, climate -- demand deeply multidisciplinary, multi-

sector, solution-oriented research leading to science and technology innovations. We must enable 

collaborations spanning diverse institutions, sectors and geographies to co-create new technologies 

and solutions to these challenges that accelerate prosperity. 

The second pillar is ensuring accessibility and inclusivity in STEM fields. This is increasingly 

important. There is tremendous untapped STEM potential throughout the nation. To meet the needs 

of the future workforce, every person needs access to a quality STEM education. Every 

demographic and socioeconomic group in every geographic region of the country is full of talent 

that must be inspired and motivated to participate in STEM and contribute to the research and 

innovation enterprise. We must scale up existing pathways into STEM fields and create new tracks 

into science and engineering.  

The third pillar is securing global leadership in science and technology. America must lead by our 

actions and our values. Key tenets of this leadership are transparency, reciprocity and research 

integrity. NSF will work with like-minded partners who share these values and commitment to 

advancing scientific progress and prosperity. We will take the necessary steps to safeguard 

taxpayer investments and to ensure everyone is playing by the same set of rules. And we will help 

to give our workers and companies the tools and training they need to compete on the global stage. 

The foundation for these pillars is the partnerships that NSF cultivates. NSF has a rich history of 

not only pursuing direct partnerships with other agencies, private industry and like-minded 

countries, but also fostering environments where partnerships thrive, because they are powerful 

ways to leverage resources and deliver results. We need partnerships for accessing a broader 

network of ideas, innovations and experiences to address and solve real-world problems. 

This vision relies on a mindset of innovation. It permeates the culture at NSF and thereby unleashes 

the innovative spirit throughout the research enterprise across the entire nation.  
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Investing in Innovation 

On March 31, the administration released the American Jobs Plan, which will create millions of 

good jobs, rebuild our country’s infrastructure, and position the United States for the future. As 

part of that proposal, the administration proposes investing $50 billion over eight years in a new 

directorate for technology at NSF that will collaborate with and build on existing programs across 

the government. It will focus on fields like semiconductors and advanced computing, advanced 

communications technology, and biotechnology. The American Jobs Plan also seeks $30 billion 

in additional funding for research and development that spurs innovation and job creation, 

including in rural areas; invests $40 billion in upgrading research infrastructure in laboratories 

across the country; and invests in historically Black colleges and universities and other minority 

serving institutions. 

In furtherance of those goals, on April 9th, the administration released the President’s FY 2022 

Discretionary Request, which firmly supports NSF’s mission to advance the frontiers of science 

and engineering and aligns with NSF’s vision for the future. The request includes $10.17 billion 

for NSF, an increase of 20% from the current budget. With this increase, the administration is 

positioning NSF to do the following:  

Enhance Fundamental Research and Development   

The administration’s discretionary request provides $9.43 billion, an increase of $1.55 billion 

above the FY 2021 enacted level, to support research across the spectrum of science, engineering 

and technology, including biological sciences; computer and information sciences; engineering; 

geosciences; math and physical sciences; social, behavioral, and economic sciences; and 

education. With this additional funding, NSF will continue to be the champion of basic and 

fundamental research and will strengthen it at speed and scale.  

These investments will allow the agency to fund more of the groundbreaking research and support 

the development of STEM talent critical to our future success. Each year, NSF investments reach 

approximately 300,000 people at almost 2,000 institutions in every state and territory. Through 

their work on NSF-supported grants, students, researchers, faculty, technicians, entrepreneurs and 

others develop the skills and knowledge they will bring with them into the future. Over its 70-year 

history, NSF has done a remarkable job of supporting the brightest minds with outstanding ideas. 

This includes 248 Nobel Prize winners; supported entrepreneurs responsible for incubating 

companies; and ushered in technological revolutions. A great example is Small Business 

Innovation Research (SBIR) awardee SensorHound in Indiana, which is seeking to increase the 

reliability and robustness of cyber-physical systems (CPS). CPS technology is directly applicable 

to a broad range of sectors, including utility grids, smart buildings, manufacturing, healthcare, 

transportation, and other sectors. 

The national innovation economy is powered in part by NSF programs that bring ideas from the 

lab into the marketplace. For example, the Small Business Innovation Research program was 

conceived of and piloted by NSF in the late 1970s. Today, SBIR programs across the federal 

government invest nearly $3 billion in small businesses annually. NSF also uses experiential 

education to help researchers gain valuable insight into starting a business and bringing an idea to 

market. The NSF Innovation Corps program helps entrepreneurs and small businesses understand 

market needs and opportunities, thus increasing their chances of successfully translating new 

technologies. More than 1,300 teams have participated in the I-Corps program since 2011. With 
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expanded funding to enhance fundamental research and development, NSF will unleash additional 

talent, create new knowledge, and plant the seeds of future industry. 

Partnerships are critically important in accelerating scientific and engineering discoveries funded 

by NSF to the marketplace. In addition to small business, entrepreneurship and translation 

programs, NSF manages the Industry-University Cooperative Research Centers to better engage 

industry and academia. Existing NSF innovation research alliances such as Engineering Research 

Centers, Science and Technology Centers, Nanoscale Science and Engineering Centers and 

Materials Research Science and Engineering Centers complement NSF’s significant investments 

in fundamental scientific and engineering research. They do so by offering multiple pathways to 

advance discoveries to innovations, to emerging technologies. 

Strengthens U.S. Leadership in Emerging Technologies 

As described in the American Jobs Plan, the administration’s discretionary request includes the 

establishment of a new directorate for technology, innovation and partnerships within NSF to help 

translate research into practical applications. The directorate will work with programs across NSF 

and with other federal and non-federal entities to expedite technology development in emerging 

areas that are crucial for the United States’ technological leadership, including artificial 

intelligence, high performance computing, disaster response and resilience, quantum information 

systems, robotics, advanced communications technologies, biotechnology, and cybersecurity. 

Intense global competition and a rapidly changing technological landscape requires the United 

States to take a different approach to research and development investment that brings science and 

technology innovations to market much more rapidly. Doing so requires unleashing the potential 

of economies of innovation across the nation and tightly integrating curiosity-driven research and 

use-inspired outcomes. The scientific pursuit of knowledge and understanding cannot be separated 

from the development of new technological capabilities. And, in turn, those new capabilities allow 

us to pursue new research questions that were either unseen or out of reach. 

NSF has been investing in basic research and use-inspired outcomes for decades. A prime example 

is the internet. NSF had established supercomputer centers in the 1980s and launched NSFNET in 

1985 to link researchers to these resources. The computing power harnessed was the result of 

decades of investments in basic research in computer science, electrical engineering and many 

other fields, all of which happened alongside use-inspired engineering to build new computing 

capabilities and network capacity. NSFNET was the first large-scale implementation of the internet 

technology that is the backbone of major components of our economic vitality today. As it 

continued to grow, it presented new practical problems that needed to be investigated -- and new 

research questions that needed to be answered. And answering those questions allowed new 

solutions and technology to be designed that supported the growth of the internet and the many 

different science and engineering fields that underpin it today. 

As we look to the future, artificial intelligence is an example of a technology that offers tremendous 

promising potential across a broad range of societal and national challenge areas. NSF is the largest 

non-defense funder of artificial intelligence research. In addition to foundational research 

advancing the frontiers of learning, reasoning, planning and so on, the key to harnessing the 

promise of artificial intelligence is the use-inspired, translational research that links artificial 

intelligence and economic sectors such as agriculture, manufacturing, transportation and 

personalized medicine. Equally important is the investment in education and learning, including 
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growing the human capital and institutional capacity needed to nurture the next generation of 

artificial intelligence researchers and practitioners. Under the administration’s discretionary 

budget request, NSF will supercharge investments and work collaboratively with our federal 

counterparts and other partners to rapidly catalyze results in areas of national importance.  

Advances Racial Equity in Science and Engineering 

The administration’s discretionary request seeks $100 million -- or roughly a 50% increase -- in 

funding for programs that aim to increase participation in science and engineering of individuals 

from racial and ethnic groups underrepresented in these fields. Funding will support curriculum 

design, research on successful recruitment and retention methods, development of outreach or 

mentorship programs, fellowships, and building science and engineering research and education 

capacity at HBCUs and other minority-serving institutions. 

Advancing racial equity requires that NSF look internally at our own policies and practices as well 

as externally at how the agency’s policies and programs impact the research and innovation 

enterprise. As I mentioned earlier, my vision for the agency includes a central pillar of ensuring 

accessibility and inclusivity. That is why, shortly after becoming Director, I established an internal 

Racial Equity Task Force to ensure the agency addresses racial inequities and works to identify 

and remove any barriers to opportunities both internally and externally. That task force recently 

submitted their preliminary recommendations to me, and I look forward to sharing the steps that 

NSF plans to take with the committee over the coming weeks and months. 

To be successful in continued global leadership in science and technology, domestic talent needs 

to be inspired, nurtured and advanced across our nation. The future depends on investment in 

inclusion, in diversity, in training of STEM teachers, and in inspiring the next generations through 

formal and informal learning. Continued global leadership also requires investment in the next 

generation of scientists trained to pursue questions beyond the traditional scientific disciplines. 

NSF is investing in education research across all levels of learning -- from preK-12 through 

graduate education and beyond -- which then informs education and training programs to better 

develop skill sets in cutting-edge technologies, promote highly collaborative team science, and 

foster greater diversity in the workforce. NSF will continue to invest robustly across its suite of 

broadening participation programs. In so doing, NSF will work tirelessly to ensure that there are 

no barriers to equal opportunity at NSF or in the delivery of its programs. These investments will 

be central to our ability to achieve those goals. 

Advances Climate Science and Sustainability Research 

The administration’s discretionary request provides $1.2 billion for climate and clean energy-

related research. NSF will fund a broad portfolio of research related to climate science and clean 

energy, including research on atmospheric composition, water and carbon cycles, modeling 

climate systems, renewable energy technologies, materials sciences, and social, behavioral, and 

economic research on human responses to climate change.  

NSF has been investing in the fundamental research at the heart of global climate issues for several 

decades. Long-term, continuous, and consistent observational records are a cornerstone of global 

climate science and resilience research. NSF supports a variety of research observing networks 

that complement, and are dependent on, the climate monitoring systems maintained by our federal 

partners. The results of NSF investments have helped us understand climatic phenomenon, and 
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helped communities address challenges associated with mitigation, adaptation, and building 

resilient futures. 

For example, NSF played a major role in the Tropical Ocean Global Atmosphere (TOGA) program 

along with NOAA and NASA to understand coupling between the atmosphere and the ocean. 

Foundational to our current understanding of complex climate systems, TOGA directly resulted in 

improved theoretical understanding and dynamic modeling of the El Niño Southern Oscillation 

(ENSO) cycle. Operational centers use dynamical models in their suite of tools to provide routine 

seasonal forecasts of immense practical value to society at large that have saved lives. 

NSF’s investments in research impact nearly every aspect of America’s clean energy future—from 

fundamental physics, chemistry, and materials science to large-scale systems engineering and 

cyber-infrastructure. NSF’s clean energy investments support innovative interdisciplinary research 

related to sustainability science and engineering, such as the conversion, storage, and distribution 

of diverse power sources (including smart grids); the science and engineering of energy materials, 

energy use, and energy efficiency; and the ways that people think about and use energy. Clean 

energy investments also create vital research and education partnerships in science. 

Continues Construction of Major Research Facilities 

The administration’s discretionary request invests in the continued construction of major NSF 

research facilities, including long-term upgrades of NSF’s major Antarctic infrastructure.  It also 

supports construction of the Vera C. Rubin Observatory to enable astronomy research.  In addition, 

the discretionary request seeks funding for the construction and procurement of smaller research 

facilities and equipment across the nation. 

NSF invests in world-class research facilities, instrumentation, and capabilities to ensure that 

researchers have access to the most cutting-edge scientific equipment. Through the Major 

Research Equipment and Facilities Construction projects, NSF has built the world’s most powerful 

solar telescope, transformative optical and radio telescopes, state-of-the-art research vessels, and 

complex facilities in the harshest environments, including at the South Pole. 

With the introduction of the Mid-Scale Research Infrastructure program, NSF is investing in 

smaller scale, but equally important research infrastructure and filling a vital need for the United 

States research and innovation enterprise. The Mid-scale Research Infrastructure program is aimed 

at transforming scientific and engineering research fields as well as inspiring STEM talent. The 

need for this program has been recognized by stakeholders in the scientific community and by 

Congress in the American Innovation and Competitiveness Act of 2017. Mid-Scale Research 

Infrastructure can also serve as a proving ground for new and innovative major research facilities. 

Conclusion 

At a time of intense global competition, NSF is prepared to lead the nation in innovation, 

discovery, and STEM education to help build a diverse and inclusive workforce to unleash 

economic and societal progress. NSF is well positioned to identify emerging opportunities and 

innovate to create future opportunities to unlock their potential for American people. Every day, 

we benefit directly from NSF-funded advances, from the technology that powers our smartphones 

and the capabilities that connect them, to improved weather forecasts, to a better understanding of 

the world around us.  
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The United States is focused on leadership in science and technology and leaping ahead of the 

competition into the future. That leadership is built upon a uniquely American innovation system 

in which sustained investment in research innovations is intertwined with a strong partnership 

among government, academia, and industry. This public-private partnership has ensured the 

United States as the world leader in discovery and innovation for decades and will no doubt propel 

American leadership well into the future. Fields such as artificial intelligence and quantum 

information science hold the promise of incredible job growth, prosperity, and strengthened 

national security. A robust, sustained commitment and expansion of this American system of 

foundational and use-inspired research and innovation will be crucial to seek continued 

preeminence in science and engineering.  

Thank you for the opportunity to testify before you today. With the continued support of this 

Committee and the Congress, NSF will unleash rapid innovations, creating ecosystems of 

prosperity across the nation and securing our future.   


