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Strengthening @ Speed and Scale in 2022
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STRENGTHENING ESTABLISHED NSF INSPIRING MISSING MILLIONS ACCELERATING TECHNOLOGY 
AND INNOVATION

3 Major Priorities of NSF
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Investment to Impact: Advanced Manufacturing

NSF
INVESTMENTS 

CURRENT 
IMPACTS

AEROSPACE 
INDUSTRY 

MANUFACTURING

DIGITAL TWIN 
MODELING

COMPUTER-AIDED 
DESIGN (CAD)

3D PRINTING PPE

1980s
LASER POWDER 

BED FUSION

1950s
FINITE ELEMENT 

ANALYSIS

1970s
GEOMETRIC SOLID 

MODELING

1980s
BINDER JETTING

STRENGTHENING ESTABLISHED NSF



STRENGTHENING ESTABLISHED NSF
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Scaling Cybersecurity Research
and Education
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INSPIRING MISSING MILLIONS



Scaling Cybersecurity Research
and Education
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INSPIRING MISSING MILLIONS

CyberCorps award locations



Diversifying Computing
INSPIRING MISSING MILLIONS
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RESEARCH INTO 
CHILDRENS’ 

PROGRAMMING 
LANGUAGE

2000s

BROADENING 
PARTICIPATION IN 
STEM

TODAY

LOGO 
PROGRAMMING 
LANGUAGE FOR 

KIDS 
1970s

2022

1960

CSFORALL AND AP 
COMPUTER SCIENCE 
PRINCIPLES2015

SCRATCHJR AND SNAP2010s

LEGO/LOGO 
ROBOTICS KITS

1998
AND

1988



ACCELERATING TECHNOLOGY AND INNOVATION
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$20 billion
INTEL investment in Ohio

$100 million
in partnership with NSF and 
regional education institutions

5-year agreement
with Semiconductor

Research Corporation

A Future Made in America



ACCELERATING TECHNOLOGY AND INNOVATION
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STRATEGIC VISION ALIGNMENT

Research benefits

STEM talent

Geography of innovation

Global S&E community

Advancing research

Accessibility and inclusivity

Global leadership

Translation, Innovation, 
Partnerships (TIP)

Pandemic response

Economic recovery

Racial equity

Climate change



VISION

MISSION

CORE VALUES
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2022-2026 NSF STRATEGIC PLAN



APLU Council of 1890

Meeting with South Korean delegation

Engagement Highlights

AAAS Fireside Chat

Alliance of Hispanic Serving 
Research Universities

AAU Council on Federal
Relations Conference

Association of International Education 
Administrators Conference
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NSF @ Speed & Scale
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MLK Day 
Observance

January Town Hall

Combined Federal 
Campaign

America 
COMPETES Act

A+ on FITARA 
Scorecard

NSF Celebrates 
Black History

NSF-NOAA MOU



Media Highlights
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Directorate for Engineering
Susan Margulies

Directorate for Mathematical
and Physical Sciences
Sean L. Jones

Directorate for Biological Sciences
Joanne S. Tornow

Expanding the Frontiers of Discovery 
and Innovation
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Engineering: Transforming our world for a 
better tomorrow 
Susan Margulies, Ph.D.
Assistant Director for Engineering
February 23, 2022
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Wastewater Surveillance

2000s
• Genetic tools for wastewater
2010s
• Recognition of viral load in sewage
• Detection of coronaviruses in sewage

2020s
• SARS-CoV-2 Wastewater Surveillance 

Research Coordination Network
• Predictive Intelligence for Pandemic 

Prevention: BIO, CISE, ENG, SBE
• National Sewage Surveillance 

Interagency Leadership Council 
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Biotechnology Revolution
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Broadening Participation Playbook
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Jeremi London
Virginia Tech 

Multi-case Study of 
COE Exemplars New BPE Model/

Impact Playbook

Assoc. Professors
Town Hall

Graduate Course

ASEE Dean’s Council

Community
Exchange

Playbook 
Implementation

Research-to-Practice
Translation



Fire at the Wildland-Urban Interface
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Modeling and 
simulation

Fire dynamics

Environmental 
impacts

Risk 
assessment

Mitigation

Drone 
technologies

Disaster 
response



Engineering: Transforming our world for 
a better tomorrow by driving discovery, inspiring 
innovation, enriching education, and accelerating access 
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Health Surveillance Biotechnology Inclusive Education Disaster Resilience



Building A More Sustainable Future
Dr. Sean L. Jones, Assistant Director
Directorate for Mathematical and Physical Sciences
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Electronics 

Food Packaging 

Textiles

Medical 
Supplies 

Plastics 
are all 
around us 



24

Plastics 
are all 
around us 

Electronics 

Food Packaging 

Textiles

Medical 
Supplies 

~150 million tons of 
plastic waste are 

discarded annually 
9% 

Recycled



Plastic Polymers

Polyethylene 
Terephthalate

(PETE)

21 3 4 5 6 7

High-Density 
Polyethylene

(HDPE)

Polyvinyl
Chloride

(PVC)

Low-Density 
Polyethylene

(LDPE)
Polypropylene

(PP)
Polystyrene

(PS)

Polycarbonate, 
BPA, and Other 

Plastics

Monomers Polymers

Polymerization 

Depolymerization
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A New Framework
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End of Use: 
Recycling More Effectively

• Polyethylene (PE) and Polypropylene (PP) 
represent 2/3 of all plastics in use today 

1% Polymer Alloy Added

Dr. Marc 
Hillmyer

Dr. Geoff Coates 
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End of Use: 
New Concepts for the Plastics Lifecyle

• Plastics can be synthesized, chemically deconstructed, and rebuilt –
infinitely – with much less waste and no degradation in performance

Dr. Eugene 
Chen

Starting Material 

Polymerization Polymerization

Depolymerization Depolymerization
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Feedstock: 
Developing Materials From Lignin

Novel reactive distillation-reductive catalytic 
fractionation (RD-RCF)

New Plastics from 
Bio Waste Materials

Dr. Thomas 
Epps III

Dr. LaShonda 
Korley

15-25%

23-32%
38-50%

Lignin

Hemicellulose
Cellulose

Catalytic Processes
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Ensuring the entire process is sustainable, not just the product

Sustainable Materials Life-Cycle

30



Sustainability is 
the future.

Sustainability 
begins here.

Directorate for Mathematical and 
Physical Sciences
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Discovering, Understanding, and 
Harnessing Life’s Innovations

Presentation to the National Science Board (NSB)

Joanne Tornow, PhD
Assistant Director for Biological Sciences
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Big Questions in Biology

How do genes create 
different visible outcomes?

How does life evolve 
and adapt?

How do organisms and 
their environments 

interact?
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Climate change

Human behavior

Extreme heat

Drought

Ecological niches

Climate change

Human behavior

Extreme heat

Drought

Extreme cold

Ecological niches

Life’s Innovations and Adaptations

34



Climate change

Human behavior

Extreme heat

Drought

Extreme cold

Ecological niches

Harnessing Life’s Innovations and Adaptations

• Leverage biodiversity
• Develop 

biotechnologies
• Address societal issues
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Understanding the 
Evolution of Iridescence

How do birds produce 
iridescent feathers?

Discovery of natural 
nanostructure that aids in 

understanding evolution and 
could inspire new materials



Harnessing Microbial 
Evolution

How do microorganisms 
adapt and evolve and aid 

hosts in adapting?

Living building block made of 
fungus feeding on woody waste 

products
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Discovering the 
Impacts of Invasive 
Species
To what extent do extinction 

and non-native invasive 
plants impact plant 

communities? 

Insight into causes of 
biodiversity loss and ability to 

reject long-standing hypothesis
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Harnessing Life’s Innovations and Adaptations
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