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There’s bipartisan consensus:

Science

“Keeping America Great” means
protecting America’s World Leadership in
Science, Engineering & Technology. And
that requires maintaining federal funding
for science and engineering R&D as a top
budget priority.

Biology, Chemistry,
Marine Biology,
Physics, Science

Expanding the innovation capacity of the
U.S. is the only way to address an increas-
ingly diffcult struggle to maintain our U.S.
standard of living, national security and
global economic competitiveness.

Through sustained federal, state and private
funding, we must also invest more in research
programs and science & engineering infra-
structure. The U.S. must signifcantly improve
the capabilities of our science, technology,
engineering, and math (STEM) workforce.
Mathematics:
aistatistics A National Science Foundation (NSF) study
found that 73% of the scientifc papers cited in
commercial patents were funded by taxpayers
through the federal government, especially
through university research operations. *

Accounting,
Auditors, Financial
SEESS

For More Information: STEM in Your State

» The Science-Engineering-Technology Working Group (SETWG)
has sponsored the annual STEM on the Hill™ Congressional
Visits Day Program since 1995. See www.setcvd.org

» Science & Engineering Indicators 2018, published by the
National Science Board, provides a broad base of quantitative infor-
mation on the U.S. and global science and engineering enterprise. It
is created biennially by the National Science Foundation’s Division
of Science Resources Statistics (SRS). See www.nsf.gov/statis-
tics/2018/nsb20181/

» The Congressional Research Service has produced
Science & Technology Issues in the 115th Congress at
http://www.usinnovation.org/reports/science-and-technolo-

gy-issues-115th-congress

* ASTRA's Web Sites include www.usinnovation.org. See
also store.usinnovation.org for free downloads of all ASTRA
State STEM Report Cards 2018 and the ASTRA EdTech
Revolution in Education. Get a daily, free download of US
Innovation Today, our daily innovation newsletter at https://vr2.
verticalresponse.com/s/usinnovationtodaynewsletter
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What'’s in' This 2018 STEM & Innovation Report Card 2
A Call to Action for Arizona.
What does “STEM” Mean?
Global R&D Spending & Arizona’s Futur:
Arizona’s Innovation X-Ray: Rank & Location Quatient (LQ)
Arizona’s Fastest Growing STEM Jobs for 2028.................
Student STEM Interest in/Arizona by Ethnici

Gender from (MyCollegeOPRtioONS®). ... oo
How the SBIR Program Benefts US Economic Growth
The EPSCoR Program and Arizona R&D

R&D Expenditures of Selected Countries 2000 - 2015 2
(In billions of current PPP “dollars)
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CAUSE FOR ALARM: Share of Global R&D —
U.S. Share Continues to Decline 2000 - 2015 @
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2 - 3. Source: CRS Analysis of Organization for Economic Development & Coopera-

tion, OECD Stat database, https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_Pub

Growth in R&D Expenditures for Selected
Countries Since 2000 - 2015 4
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4. Source: CRS Analysis of Organization for Economic Development & Cooperation,
OECD https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB Notes: Global R&D
includes the expenditures of the OECD countries, Argentina, China, Romania, Russia,
Singapore, South Africa, and Taiwan. Share computed in PPP terms. PPP = Purchas-
ing Power Parity. PPP is used to determine the relative value of different currencies and
to adjust data from different countries to a common currency allowing direct coparisons
among them.

» © 2018 Dr. Robert S. Boege for ASTRA, The Alliance for Science & Technology Research in America www.usinnovation.org and store.usinnovation.org
“u for free downloads of ASTRA’s State STEM & Innovation Report Cards™. STEM on the Hill™ is powered by ASTRA data.

1. NSF-sponsored study, March 1997; 2 and 3. Sources: The sources of this data include a variety of federal government agencies, including the U.S. Office of Management & Budget and the Nat{olgIRS{a[RIe=R FolbaleFiilola R
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L O C at i O n q u O t i e n t is a valuable way of quantifying how concentrated a

particular industry, cluster, occupation, or demographic group is in a region as compare to the nation. It can reveal what makes a particular region
“unigue” in comparison to the national average, which is defned as 1.0 In more exact terms, location quotient is a ratio that compares a region to a -
larger reference region according to some characteristic or asset. Industry LQ is a way of quantifying how “concentrated” an industry is in a region
compared to a larger geographic area, such as the state or nation. The basic uses of industry LQs (and, by extension, for clusters and occupations as
well) include these:
« To determine which industries make the regional economy unique.
« To identify the “export orientation” of an industry and identify the most export-oriented industries in the region.
« To identify emerging export industries beginning to bring money into the region.
« To identify endangered export industries that could erode the region’s economic base. Source: EMSI
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sznzfs NAICS* Description 2028 LQ 2018 Jobs 2028 Jobs 20éﬁa-n2gc;28 201&';”%25 %

1 212230 Copper, Nickel, Lead, and Zinc Mining 26.07 9,615 10,152 537 6%

2 485119 Other Urban Transit Systems 12.85 223 345 122 55% c
3 485112 Commuter Rail Systems 11.19 294 351 57 19% %
4 336414 Guided Missile and Space Vehicle Manufacturing 11.06 12,494 13,059 565 5% U>f
5 561330 Professional Employer Organizations 7.55 47,981 49,808 1,827 4% é
6 525910 Open-End Investment Funds 6.57 4,030 6,385 2,355 58% é
7 221114 Solar Electric Power Generation 5.73 405 i 605 200 49% ﬁ
8 331410 Nonferrous Metal (except Aluminum) Smelting and Refning 5.60 1,024 1,059 35 3% 2
9 517410 Satellite Telecommunications 5.10 814 1,293 479 59% E
10 999999 Unclassifed Industry 5.05 26,023 45,515 19,492 75% E
11 522190 Other Depository Credit Intermediation 4.71 741 1,128 387 52% §
12 522320 Financial Trans. Process., Reserve, & Clearinghouse Activities 4.71 13,454 16,931 3,477 26% é
13 541713 Research and Development in Nanotechnology 4.55 1,601 2,826 1,225 7% é
14 334413 Semiconductor and Related Device Manufacturing 4.08 16,745 13,790 (2,955) (18%) | 5
15 311213 Malt Manufacturing 4.06 90 125 35 39% ﬁ
16 485113 Bus and Other Motor Vehicle Transit Systems 3.81 3,233 3,497 264 8% 8
17 332994 Small Arms, Ordnance, and Ordnance Accessories Mfg. 3.81 1,494 2,104 610 41% :Z(
18 561422 Telemarketing Bureaus and Other Contact Centers 3.65 33,686 47,214 13,528 40%

19 624221 Temporary Shelters 3.33 4,094 5,565 1,471 36%

20 522390 Other Activities Related to Credit Intermediation 3.26 9,604 9,272 (332) (3%)

- - - - — * A d Ok k ok ok ok
How Arizona Ranks Nationally in Key  Arizona Total U.S. %@us. Innovation.org _, £

DELIVERING INNOVATION CAPACITY

. . 6 - -
Innovation Metrics (latest) Innovation Metrics:
. . - - Are You Measuring What Matters?
UESBN High-Tech Manufacturing Exports ($Millions) $5,989| $389 Billion 9
More than 3,000 innovation hubs and clusters now operate in
15 High-Tech Share of All Manufacturing Exports (%) 35.5% 28.6% || the U.S. If you enjoy our STEM & Innovation Report Cards
about your state, we can generate even more detailed data to
23 IT Services Exports ($Millions) $257 $36 Billion || better inform your own community leaders and elected offcials.
They're making diffcult decisions about economic development
33 IT Share of All Services Exports (%) 2.0% 5.2% || and workforce investments, and they need “the facts.”
ZIB Royalty and License Services Exports ($Millions) $1,522 | $131 Billion || ASTRA'sU.S. STEM Innovation Analytics Project is part of
our new ASTRA National STEM & Innovation Data Center
<{0BN Royalty and License Share of All Exports (%) 12.1% 19.1% || (ANSIDC). ASTRA' policy experts actively seek additional
partners and organizations to help us expand U.S. innovation
17 Patent Filers Per 1,000 Workers 8.3 10.0 || capacity and competitiveness at all levels...
16 Patents Filed Per 1,000 Workers 33 3.7 || Please join us if you need more facts-based measurement of
local economies, workforce and talent pools, emerging tech-
18 Public R&D Funding Per Worker ($) $781 $1,059 || nologies, skills and education, demographics and much more...
For more information contact Dr. Robert Boege, ASTRA's
SourceS' 5. EMSI; 6. U.S. Patent & Trademark Offce, USASpending.gov, U.S. Census Bureau Executive Director for 18 years, at. (hoege@comeast.net

4;\ © 2018 Dr. Robert S. Boege for ASTRA, The Alliance for Science & Technology Research in America www.usinnovation.org and store.usinnovation.org

:xg%x: for free downloads of ASTRA's State STEM & Innovation Report Cards™. STEM on the Hill™ is powered by ASTRA data.
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Total Arizona STEM Jobs 404,791 76,372 19% 1.00
1 29-1141 Registered Nurses 58,173 73,042 14,869 26% 1.04
2 15-1121 Computer Systems Analysts 17,228 20,976 3,748 22% 1.35
3 15-1151 Computer User Support Specialists 16,642 19,819 3,177 19% 1.18
4 15-1132 Software Developers, Applications 16,297 20,511 4,214 26% 0.96
5 15-1133 Software Developers, Systems Software 12,368 14,023 1,655 13% 1.36
6 29-2052 Pharmacy Technicians 9,984 12,031 2,047 21% 1.33
7 11-9111 Medical and Health Services Managers 8,670 10,760 2,090 24% 1.16
8 41-4011 Sales Reps., Whsl. & Mfg., Technical & Scientifc Products 8,220 9,087 867 11% 1.03
9 29-2061 Licensed Practical and Licensed Vocational Nurses 7,921 11,202 3,281 41% 0.61
10 11-3021 Computer and Information Systems Managers 7,857 9,657 1,800 23% 1.02
11 29-1069 Physicians and Surgeons, All Other 7,783 9,378 1,595 20% 0.91
12 19-3031 Clinical, Counseling, and School Psychologists 7,778 8,725 947 12% 1.00
13 15-1142 Network and Computer Systems Administrators 7,714 9,051 1,337 17% 1.02
14 15-1152 Computer Network Support Specialists 6,289 7,216 927 15% 1.46
15 29-2071 Medical Records and Health Information Technicians 6,206 7,425 1,219 20% 1.50
16 15-1131 Computer Programmers 6,180 6,417 237 4% 0.98
17 29-1051 Pharmacists 6,120 7,170 1,050 17% 1.08
18 15-1134 Web Developers 5,945 7,434 1,489 25% 1.14
19 17-2051 Civil Engineers 5,838 6,077 239 4% 0.83
20 15-1199 Computer Occupations, All Other 5,737 6,567 830 14% 0.95
21 17-2072 Electronics Engineers, Except Computer 5,498 5,208 (290) (5%) 1.80
22 15-2031 Operations Research Analysts 4,684 6,027 1,343 29% 2.00
23 17-2141 Mechanical Engineers 4,645 4,992 347 7% 0.77
24 29-2011 Medical and Clinical Laboratory Technologists 4,503 5,620 1,117 25% 1.44
25 29-2099 Health Technologists and Technicians, All Other 4,448 5,466 1,018 23% 1.59
26 29-2041 Emergency Medical Technicians and Paramedics 4,360 5,976 1,616 37% 0.99
27 17-2112 Industrial Engineers 4,321 4,584 263 6% 0.83
28 17-2071 Electrical Engineers 4,304 4,373 69 2% 1.07
29 29-1062 Family and General Practitioners 4,012 4,540 528 13% 1.21
30 29-2034 Radiologic Technologists 3,951 4,873 922 23% 1.04
31 29-1021 Dentists, General 3,934 4,739 805 20% 1.29
32 29-1123 Physical Therapists 3,719 4,829 1,110 30% 0.78
33 11-9041 Architectural and Engineering Managers 3,494 3,656 162 5% 0.90
34 15-1143 Computer Network Architects 3,494 4,114 620 18% 1.10
35 29-2012 Medical and Clinical Laboratory Technicians 3,481 4,595 1,114 32% 1.20
36 29-1127 Speech-Language Pathologists 3,207 3,860 653 20% 0.86
37 17-1011 Architects, Except Landscape and Naval 3,169 3,152 a7 (1%) 0.83
38 17-3023 Electrical and Electronics Engineering Technicians 3,024 2,990 (34) (1%) 0.99
39 17-2199 Engineers, All Other 2,997 3,251 254 8% 0.86
40 15-1141 Database Administrators 2,953 3,505 552 19% 1.28

7. Source: ASTRA’s Global STEM & Innovation Data Project and EMSI occupation employment data are based on final EMSI industry data and final EMSI staffing patterns 3/17/18.
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*SOC = Standard Occupational Classification

54;6 © 2018 Dr. Robert S. Boege for ASTRA, The Alliance for Science & Technology Research in America www.usinnovation.org and store.usinnovation.org
for free downloads of ASTRA's State STEM & Innovation Report Cards™. STEM on the Hill™ is powered by ASTRA data.
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Arizona High School Students’ Interest in STEM Careers:
Class of 2017 by Gender & Ethnicity

Keeping STEM students from dropping out of the STEM Talent Pipeline is essential in meeting U.S. STEM Job demands
for the future. The Charts® on this page represent Arizona’s portion of an in-depth nationwide look at more than 6 million
high school students in the MyCollegeOptions® program in 2016. Overall, U.S. students’ college major/career aspirations
were used to determine their interest in STEM-related felds. The survey reveals that nationwide, nearly 30% — more
than 1.6 million students — would like to pursue STEM careers in their futures. See how Arizona compares below.

8. Source: MyCollegeOptions.org® — for more information e-mail shapingthefuture@mycollegeoptions.org

Grad Grad American Asian African ; ;
Year Male Female Year Indian American American A pEnE
2009 31.3% 14.4% 2009 29.9% 27.4% 19.2% 20.2% 23.4%
2010 | 32.5% 14.7% 2010 27.3% 27.8% 18.0% 20.8% 24.3%
2011 | 33.8% 14.8% 2011 27.3% 25.3% 20.1% 21.6% 24.8%
2012 | 35.6% 14.8% 2012 28.3% 30.3% 20.6% 22.2% 25.7%
2013 | 35.1% 14.1% 2013 28.2% 30.0% 20.9% 22.4% 25.5%
2014 | 36.4% 14.5% 2014 27.5% 32.0% 20.8% 23.3% 26.6%
2015 | 37.2% 14.3% 2015 29.8% 34.9% 21.0% 23.8% 27.8%
2016 | 38.7% 15.2% 2016 30.7% 34.9% 24.8% 26.2% 30.0%
2017 | 39.8% 13.9% 2017 33.2% 33.7% 24.0% 26.5% 29.5%
2018 | 43.2% 14.4% 2018 33.0% 34.6% 25.3% 27.4% 30.0%
Arizona STEM Interest by Gender Arizona STEM Interest by
Self-ldentifed Ethnicity
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44;\ © 2018 Dr. Robert S. Boege for ASTRA, The Alliance for Science & Technology Research in America www.usinnovation.org and store.usinnovation.org

:x::::ffor free downloads of ASTRA’s State STEM & Innovation Report Cards™. STEM on the Hill™ is powered by ASTRA data.
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