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ASU is a comprehensive public research
university, measured not by whom it

excludes, but by whom it and how

they advancing research and

discovery of and assuming
for the

of the communities it serves.



What is Knowledge Enterprise?

Knowledge Enterprise is a ambitious
that seeks to

A component is providing to the entire

university to enable faculty, students and community
researchers to be

Knowledge Enterprise is the that drives ASU
research. We are responsible for the
of the University.



What is Knowledge Enterprise?

- 4

Changing

the way the world
solves problems
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Institutes & Initiatives in Knowledge Enterprise

35
NewSpace Initiative Interplanetary Initiative Julie Ann Wrigley Ins_titute for Social Institute for
Jim Bell, Director Lindy Elkins-Tanton, Global Futures Laboratory Science Research. Humanities Research
Vice President Peter Schlosser, Vice President & H. Russell Bernard, Director Ron Broglio, Director

Vice Provost

»

Biodesign Institute Global Security Initiative The McCain Institute Decision Theater J. Orin Edson
Joshua LaBaer, Nadya Bliss, Evelyn 'Farkgs, Jon Miller, Director Entrepreneurship +
Executive Director Executive Director Executive Director

Innovation Institute

Linda Ricchiuti,
Executive Director




ASU research engagement spans the globe

Norway
Primary education Israel
Refugee education
Dublin, Ireland Ben Gurion University — Desert Technology
Dublin City University — Jordan

Biodesign Europe Refugee education South Korea
London, United Kingdom Lebanon Electrical engineering
PLuS Alliance — Research aligned Refugee'education Computer science
to the UN SDGs, online learners, Korean language & literature
future of engineering education Iraq
Refugee education Japan
Morocco Afghanistan s
Arizona, USA Honduras Higher education & teacher training Economic growth
PLuS Alliance — Research aligned to Justice & human rights
the UN SDGs, online leamners, future United Arab Emirates Vietnam
of engineering education Costa Rica Dubai Futures Foundation -

Southeast Asia
Economic growth
Education & employment

Women & engineering supply chain, global futures, Highgfleducation

Panama artificial intelligence, robotics

Biodiversity conservation Ethiopia Thailand
Refugee education

Latin America

Education & employment Refugee education

Colombia Ghana Kenya
Ecuador Rolines edu_caho_n a Healthcare supply chain Refugee education
Biodiversity conservation NGO/capacity building g
Uganda
Child & youth development
Brazil Malawi Refugee education
Building English teaching capacity Open & distance leaming Rwanda

Biodiversity conservation

in higher education

Refugee education

Sub-Saharan Africa

Education & employment

Sydney, Australia

PLuS Alliance = Research aligned
to the UN SDGs, online learners,
future of engineering education



research engagement spans the Valley
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EsU

ASU West
Innovation Zone
High-potential,

undeveloped land in the
heart of an ASUcampus

Glendale -
Municipal GLEN
Airport

Innovation Zones

at ASU

Phoenix Sky Harbor
International Airport

Deer Valley
Municipal
Airport

Lightrail

Phoenix Bioscience

Vibrant community built on
a foundation of research,
discovery, innovation and

entrepreneurial activity

©

10minutes from Tempe

Nonstop service to 95

domestic and 22 intemational
destinations

Among the largest commercial aiports
in the United States

More than 1,200 aircraft operations,
120,000 passengers and 800 tons of
cargoa day

Scottsdale
Airport

Esil

Discovery Oasis

ASU Innovation Zones

Airport

Health Futures Center
Biomedical discovery hub Light rail
offering opportunities for

premier academic and Interstate

clinical collaborations

N Federal Highway
m State Highway
SkySong ¢
The ASU Scottsdale

Innovation Center
High-growth community
for technology-based
companies

Esl

Novus Innovation
@

Corridor

Prime location for
large-scale regional
offices or headquarters

&
i |

ASU Research Park

BsU

R ASU Polytechnic

L BER Innovation Zone
Ideal for advanced

manufacturing, aviation and

alternative-energy facilities

J

One of the most
sought-after office parks
in Greater Phoenix

8

Phoenix—Mesa
Gateway Airport




Knowledge Enterprise
Research Ecosystem
Support

« Research Compliance and Integrity,
Finance, and Strategy

o« Core facilities and animal care

« High-performance research computing
including the Quantum Collaborative

o Corporate Engagement and Strategic
Partnerships

o« Economic Development
o International Development
« Chief Science and Technology Officer




Leading the Nation in Research and Innovation

ASUis one of the fastest growing $770M
research enterprisesin the United States. estimated
Our research expenditures have nearly )
doubled over the past 10 years. . aad
$500M Total
research
$400M expenditures
among institutions
———————————— $300M without a medical

school
- a 1 $200M

$100M
FY ‘04 '05 '06 '07 '08 '09 0 1 12 13 ‘M4 15 16 17 18 19 '20 21 '22
Rankings by research expenditures
Transdisciplinary Anthropology. Business management Education, ahead of

and business administration,
ahead of Georgetown, Duke and
Columbia

UCLA, Michigan State
University and University
of Orecon

research. ahead of Johns
Hopkins, Marthwestarn and
the University of Pittsburgh

ahead of Harvard, Stanford
and the University of Michigan

Geological and earth Social sciences, HHS-funded expenditures Eﬁ:;ﬂglke ur; Eegr‘sity
sciences, ahead of MIT, ahead of Comell, UCLA {mclu;lln_g “IH]- _ of lllinois at Urt:;ana—
Penn State and the University and University of Morth among institutions without

amedical school Champaign and Clemson

of Arizona Carolina at Chapel Hill




Geared for Impact

Key Performance
Indicators

FY22 Licensing deals closed

il

Job-years

Economic
Impact

Arizona
FY16—-FY21

$851 IV Gross state product

LB\ |f Cumulative labor income

State and local taxes

Innovations captured

Patents secured

Startups launched

S| innovations

Advancing the Arizona State University Knowledge Enterprise

Worldwide Rankings
Top 10 in industry-wide rankings

for all institutions without a medical school

#1 most innovative university

for eight consecutive years as recognized by U.S. News & World
Report, ahead of MIT and Stanford

#6 for best tech transfer

for universities without a medical school, ahead of Northwestern,
Harvard, and Duke

#8 for U.S. patents

issued to universities worldwide in 2021, ahead of Caltech, Penn,
Johns Hopkins, Columbia, Cornell, and Yale

#11 for innovation impact productivity

among large comprehensive research universities, ahead of
Stanford, Penn, Washington, Harvard, and MIT



SUPERCAM

laser micro-imager

MASTCAM-Z

zoomable panoramic cameras

SHERLOC

ultraviolet spectrometer
WATSON (camera)

% [
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MEDA

weather station

RIMFAX

subsurface radar

" PIXL

x-ray spectrometer

£si6f

22 The Next 5 Years:

 Game changing discovery
« Social and economic impact




ASU: Improving Health

Create joint Institute for Future Health,
develop tools to prepare for future
pandemics (with UA)

Improve the lives of people with
neurodegenerative diseases
(with Banner Health)

Advance cutting-edge health care through
Health Futures Center (with Mayo Clinic)

Expand Phoenix biomedical corridor
through new Phoenix Biomedical Campus |
(with downtown clinical partners)
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ASU: Water, Environmental
and Energy Solutions

Build resilient food, energy and
water systems, empowered by
Decision Theater

Advance Mechanical Trees and
deploy in Arizona for CO, capture

Bring jobs and greater water access
to urban and rural communities

Accelerate sustainable plastics and
polymers with new center




SU: ati"a' Security Systems' %

 Lead the nation in human-robot ~
>§ interfacing in the coming age of Al |

~—— + Advance Arizona as a leader in
_~"  defense and security, attracting
4 new defense industries

~» Deter and withstand cyberattacks on
>/ critical infrastructure and networks

~_ * Combat disinformation and implement
——_digital literacy throughout Arizona

« Support real-time decision making
through advanced analytical tools

\




ASU: Space Exploration and
Optical Sciences .

« Expand corporate partnerships
and joint missions

* Provide immersive problem-
solving experiences to students

 |nstitutionalize relationships with

NASA and Space Force
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ASU: Access and Workforce Development

Expand to over 6,000 engineering
graduates per year

Make mentored research experiences
accessible to learners at a distance

Run student-driven, industry and
community-focused innovation sprints

Prepare K-12 students for
computationally intensive careers

Create tailored programs for in situ
workforce skill enhancement




Why do external companies engage with ASU?

Cultivate institutions, not just individuals
Durable, cooperative models create long-term connections for relationships and allow for
proactive engagement in specific projects as they emerge.

Locate R&D near the source
“Be at the center of an ecosystem that shares our aspirations”
— Jeffrey Immelt, former CEO of General Electric

Bridge the cultural divide
« Companies recognize they must create purpose-driven organizations to attract talent.

« University role expands beyond traditional core competencies of teaching and
research, dedicating resources to solving social challenges and contributing to
economic growth.



How do companies engage with ASU?

S

Hire students

&0

Connect with
students

&
Research &
licensing

Solutions for
business challenges

2

Philanthropy

Executive education and
professional development

R

—

Join advisory
boards

gooo
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Real estate &
economic
development
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‘New Economy Initiative




Think of how many

entering primary school
today will end up
working in completely
new job types that don’t
yet exist.




New Economy Iniatiative




What is the
New Economy?

Industries of the the future go by
many names:

 The Knowledge Economy

 The Sharing Economy

 The Gig Economy
 The Data Economy

 The 4% Industrial Revolution

The future is technology-driven: digital,?
autonomous, virtual, data-intensive '



What are New
Economy industries?

« Advanced manufacturing +
materials

* Augmented intelligence
« Automation/robotics
« Big data

« Biosciences + personalized
medicine

« Cybersecurity
» Digital media
« Virtual/augmented reality



ASU is driving the
New Economy with:

A Science and Technology

Centers

Catalyze industry-relevant research,
development and manufacturing

()} Workforce development

New graduates, re-training and
upskilling for existing workforce

Q Support New Economy

enterprises

Partner with industry,

enhance entrepreneurship, and
attract new businesses to AZ




: Enhancing job

readiness

- through hands-on

A

research

__ experiences

Accelerated
learning

through hybrid
online/in-person
models

| Upskllllng
the current
workforce

through stackable
w certificates,
micro-degrees,
badges and
, other credentials

Increasing
graduation
rates

and decreasing
time-to-degree
through Al-
infused advising
platforms

Increasing
capacity to
serve students

by attracting
world-class faculty



Return on investment

il
$6.9 billion & $300

new jobs i inincreased X million & new engineering

economic output = _ _ B graduates per year
increase in

engineering research




ASU Science and Technology Centers are the Organizing Hubs

IExtreme en\ﬂronments -
S T e -LHM‘V-H-

technologies p

Focus on driving Arizona to the forefront Focus on engineering resiliency into Focus on enhancing physical and
of physical information systems for transportation, energy, water and cognitive performance, as well as
sensing and communications. materials systems of future cities. medical prevention and intervention.

Kicked off

iy

in 2022

Advanced manufacturing |

T
Focus on advancmg new energy Focus on new technologies that K|CKed Oﬁ
materials and device technologies to strengthen links to private industry in 2021

market, growing industry engagement. support in aerospace and defense.



Setting the Scene:

America’s Semiconductor
Capabilities Gap

. U.S. leads in R&D but only 12% of
semiconductors are manufactured
domestically

. U.S. lacks the ability to scale innovations -
a “Lab-to-Fab” Valley of Death

. America's economic competitiveness and
national security is threatened

. CHIPS and Science Act appropriated
$52B to boost America’s competitiveness
In microelectronics




150 Research
—— stieioen NG
P oy |
Uh%ﬁm.

Flexible Electronics and Display Center

Solar Power Laboratory

Applied Materials, Inc, EV Group, Inc.

Applied Microarrays, Inc,




NEI is supported by industry partners

committed to Arizona’s success

Aerospace and Defense

Honeywell NORTHROP

GRUMMAN
@ﬂﬂf/ﬂﬂ ]
Iy Gollins
Aerospace
GENERAL
DYNAMICS
Raytheon

P hie &3 L3HARRIS”

Semiconductor

Industrial Equipment

SIEMENS FESTO

WtECh (V) ECLIPSE

Automotive

== DAICEL

DAICEL Group

T
AT
\\\\\\\\\

intel  tsmec  onsemi

\\\\\

Acron W

poys A
MedTech

Medtronic stryker
BD Westé |srePl
Utility

@® LEAR NINIKOLA
FXponent @
Health Care
MAYO
CLINIC )

W <G Dignity Health.

Others

Sk’ D aps

PNG 2. AAXON

First Solar.



talent and

skills development

Advances innovation

that drives industrial
growth by leveraging
Arizona’s public
universities

Hg H m
I n I t I at I Ve Strengthens Arizonak:E

a New Economy leader




Arizona’s economy Is
growing... but remains
vulnerable

Arizona depends on industries

that service population growth

+ 86% of jobs created from May 2020-May 2021 were in
leisure/hospitality, transportation, utilities, education, and health
(Office of Economic Opportunity, 2021)

Arizona is still creating mostly
low wage jobs

» Arizona ranks 42nd for per capita personal income
(Bureau of Economic Analysis, 2021)

45% of Arizonans have lost
income due
to COVID-19 (Gallup, 2021)




What COVID-19
revealed about

the New Economy

10 million+ jobs lost

Workers with a
bachelor's degree or
more were less
affected and
recovered more
quickly

Metros with clusters
of New Economy
Industries were least
affected

THE WALL STREET JOURNAL.

Pandemic Employment: Winners and Losers
Change in employment (2020)

Workers with at least a
bachelor’s degree saw
a smaller employment
contraction and have
largely rebounded.

Workers ages 25 to 54
White
.*® Overall employment change

Hispanic
Black

Ages 16 to 24

Those without
a high school
diploma

| { 1 |
Dec. Jan. Feb. March April May June



by
................

Launched 5 Science & Technology Centers
Attracted corporate partnerships

Increased co-funded projects

Created Industry Council

Grew Fulton Schools of Engineering
Launched CareerCatalyst

Enhanced research facilities

Solidified Arizona and ASU as microelectronics leader



Ability to nimbly respond
to new opportunities

Growing partnerships
and excitement among
iIndustry community

Efficient and effective Science
and Technology Center Model




National Security Implications of Microelectronics

Domains Weapons

ACE
/ A' 3
iy pERRRAT

e

F-35 Lightming [1 & 1S5 Zumwalt

Domestic microelectronics innovation is critical to all elements of national security
and economic competitiveness




ASU Innovations 2022

In fiscal year 2022, ASU innovators working with
skysong Innovations® generated:

305 166 21

invention U.S.patents newstartup
disclosures companies

mnovatlo

ASU ahead of MIT and Stanford
= U.5. News & World Report
& yaars, 2016=2023

iﬁ&nﬂnn Innovations is ASU's exclusive
intellectual property management company.

M

D
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