
Science

Biology, Chemistry,
Marine Biology, 

Physics, Science

Technology 

Computer / Information 
Systems, Game Design, 

Developer, Web / 
Software Developer

Engineering 
Chemical, Civil, 

Computer, Electrical / 
Electronics, Photonics, 
General & Mechanical 

Engineering

Mathematics
& Statistics

Accounting, 
Auditors, Financial 

Specialists 

*STEM = 
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There’s bipartisan consensus:   
 
“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.  

Expanding the innovation capacity of the 
U.S. is the only way to address an increas-
ingly difficult 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 significantly improve 
the capabilities of our science, technology, 
engineering, and math (STEM) workforce.

A National Science Foundation (NSF) study 
found that 73% of the scientific papers cited in 
commercial patents were funded by taxpayers 
through the federal government, especially 
through university research operations. 1  

•  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

For More Information:  STEM in Your State

 

2/21/18, 9(53 AM

Page 1 of 1https://upload.wikimedia.org/wikipedia/commons/f/f7/Logo_Bayer.svg

R&D Expenditures of Selected Countries 2000 - 2015 2

(In billions of current PPP 4 dollars)

CAUSE FOR ALARM:  Share of Global R&D — 
U.S. Share Continues to Decline 2000 - 2015 3

Growth in R&D Expenditures for Selected  
Countries Since 2000 - 2015 4

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. 

2 - 3.  Source:  CRS Analysis of Organization for Economic Development & Coopera-
tion, OECD Stat database, https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_Pub
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       Location quotient (LQ) is a valuable way of quantifying how concentrated a 
particular industry, cluster, occupation, or demographic group is in a region as compared to the nation. It can reveal what makes a particular region 
“unique” in comparison to the national average, which is defined 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

Rank
How Wyoming Ranks Nationally in Key 

 Innovation Metrics (latest) 6
Wyoming Total U.S.

42   High-Tech Manufacturing Exports ($Millions) $1,011 $389 Billion

1   High-Tech Share of All Manufacturing Exports (%) 80.8%  28.6%

51   IT Services Exports ($Millions) $1 $36 Billion

50   IT Share of All Services Exports (%) 0.2% 5.2%

50   Royalty and License Services Exports ($Millions) $55 $131 Billion

36   Royalty and License Share of All Exports (%) 10.1% 19.1%

41   Patent Filers Per 1,000 Workers 2.8 10.0

36   Patents Filed Per 1,000 Workers 1.6 3.7

43   Public R&D Funding Per Worker ($) $336 $1,059

Sources:  5.  EMSI; 6. U.S. Patent & Trademark Office, USASpending.gov, U.S. Census Bureau
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               Wyoming’s Innovation X-RAY:
   Measuring Wyoming’s Top 20

	    Industries by Location Quotient (LQ) 
	   2018 - 2028

2028 
Rank 5 NAICS* Description 2028 LQ 2018 Jobs 2028 Jobs 2018 - 2028 

Change
2018 - 2028 % 

Change

1 212391 Potash, Soda, and Borate Mineral Mining 235.78 1,484 1,285  (199)  (13%)

2 212111 Bituminous Coal and Lignite Surface Mining 81.85 5,012 4,685  (327)  (7%)

3 212325 Clay and Ceramic and Refractory Minerals Mining 67.38 741 709  (32)  (4%)

4 212291 Uranium-Radium-Vanadium Ore Mining 54.74 253 230  (23)  (9%)

5 311313 Beet Sugar Manufacturing 28.99 390 365  (25)  (6%)

6 325312 Phosphatic Fertilizer Manufacturing 23.66 242 221  (21)  (9%)

7 213114 Support Activities for Metal Mining 17.35 147 236 89 61%

8 213113 Support Activities for Coal Mining 16.18 246 259 13 5%

9 212112 Bituminous Coal Underground Mining 14.51 439 797 358 82%

10 325180 Other Basic Inorganic Chemical Manufacturing 11.49 926 838  (88)  (10%)

11 324110 Petroleum Refineries 11.42 1,352 1,506 154 11%

12 721214 Recreational and Vacation Camps (except Campgrounds) 10.71 977 1,129 152 16%

13 212393 Other Chemical and Fertilizer Mineral Mining 10.65 99 66  (33)  (33%)

14 486210 Pipeline Transportation of Natural Gas 10.02 555 624 69 12%

15 486110 Pipeline Transportation of Crude Oil 9.68 262 286 24 9%

16 213112 Support Activities for Oil and Gas Operations 8.05 6,305 4,564  (1,741)  (28%)

17 488210 Support Activities for Rail Transportation 7.99 596 653 57 10%

18 114210 Hunting and Trapping 7.92 279 274  (5)  (2%)

19 325311 Nitrogenous Fertilizer Manufacturing 7.44 151 140  (11)  (7%)

20 221112 Fossil Fuel Electric Power Generation 7.42 1,337 1,236  (101)  (8%)
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Innovation Metrics:   

Are You Measuring What Matters?
More than 3,000 innovation hubs and clusters now operate in 
the U.S.  If you enjoy our STEM & Innovation Report Cards 
about your state, we can generate even more detailed data to 
better inform your own community leaders and elected officials.  
They’re making difficult decisions about economic development 
and workforce investments, and they need “the facts.”

ASTRA ‘s U.S. STEM Innovation Analytics Project is part of 
our new ASTRA National STEM & Innovation Data Center 
(ANSIDC).   ASTRA’s policy experts actively seek additional 
partners and organizations to help us expand U.S. innovation 
capacity and competitiveness at all levels...  

Please join us if you need more facts-based measurement of 
local economies, workforce and talent pools, emerging tech-
nologies, skills and education, demographics and much more...   
For more information contact Dr. Robert Boege, ASTRA’s 
Executive Director for 18 years, at:  rboege@comcast.net

U.S. Innovation.org



© 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.

Wyo
ming

*SOC = Standard Occupational Classification
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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               Wyoming’s Innovation X-RAY:

    Wyoming’s Future Workforce:  
      Top 40 STEM Jobs  

      2018 - 2028
2028 

Rank 7 SOC* Description 2018 
Jobs

2028 
Jobs

2018 - 2028 
Change

2018 - 2028 
% Change

+ / - National 
Average (LQ)

Total Wyoming STEM Jobs 32,548 34,199 1,651 5% 1.00

1 29-1141 Registered Nurses 5,026 5,328 302 6% 0.78

2 15-1151 Computer User Support Specialists 881 936 55 6% 0.57

3 17-2051 Civil Engineers 833 793  (40)  (5%) 1.12

4 29-2061 Licensed Practical and Licensed Vocational Nurses 793 891 98 12% 0.50

5 29-2041 Emergency Medical Technicians and Paramedics 763 922 159 21% 1.57

6 19-3031 Clinical, Counseling, and School Psychologists 730 795 65 9% 0.94

7 11-9111 Medical and Health Services Managers 725 780 55 8% 0.87

8 19-4093 Forest and Conservation Technicians 663 600  (63)  (10%) 9.05

9 15-1142 Network and Computer Systems Administrators 581 595 14 2% 0.69

10 29-1069 Physicians and Surgeons, All Other 571 597 26 5% 0.60

11 29-2052 Pharmacy Technicians 556 561 5 1% 0.64

12 29-1051 Pharmacists 521 506  (15)  (3%) 0.78

13 29-2021 Dental Hygienists 497 570 73 15% 1.17

14 17-2171 Petroleum Engineers 479 431  (48)  (10%) 6.20

15 19-2041 Environmental Scientists and Specialists, Including Health 463 468 5 1% 2.28

16 29-1123 Physical Therapists 454 545 91 20% 0.91

17 15-1132 Software Developers, Applications 426 491 65 15% 0.24

18 41-4011 Sales Reps., Whslrs. & Mfgrs., Technical and Scientific Products 414 451 37 9% 0.53

19 29-1127 Speech-Language Pathologists 408 465 57 14% 1.07

20 29-2034 Radiologic Technologists 403 402  (1)  (0%) 0.89

21 29-9011 Occupational Health and Safety Specialists 393 377  (16)  (4%) 2.01

22 15-1121 Computer Systems Analysts 379 434 55 15% 0.29

23 29-2071 Medical Records and Health Information Technicians 358 376 18 5% 0.78

24 15-1134 Web Developers 345 423 78 23% 0.67

25 17-3022 Civil Engineering Technicians 339 328  (11)  (3%) 2.12

26 11-3021 Computer and Information Systems Managers 331 371 40 12% 0.40

27 15-1131 Computer Programmers 328 321  (7)  (2%) 0.50

28 29-1062 Family and General Practitioners 327 327 0 0% 0.90

29 19-2042 Geoscientists, Except Hydrologists and Geographers 322 291  (31)  (10%) 2.95

30 17-2071 Electrical Engineers 318 294  (24)  (8%) 0.74

31 19-1023 Zoologists and Wildlife Biologists 310 295  (15)  (5%) 7.65

32 15-1152 Computer Network Support Specialists 307 334 27 9% 0.69

33 17-3029 Engineering Technicians, Except Drafters, All Other 296 273  (23)  (8%) 1.72

34 29-1122 Occupational Therapists 294 338 44 15% 1.06

35 29-1021 Dentists, General 293 329 36 12% 0.93

36 19-4031 Chemical Technicians 288 274  (14)  (5%) 2.03

37 15-1199 Computer Occupations, All Other 281 309 28 10% 0.46

38 29-2011 Medical and Clinical Laboratory Technologists 281 289 8 3% 0.76

39 29-1131 Veterinarians 272 283 11 4% 1.41

40 17-1022 Surveyors 272 255  (17)  (6%) 2.30
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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 8 on this page represent Wyoming’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 as-
pirations were used to determine their interest in STEM-related fields.  The survey reveals that nationwide, nearly 30% — 
more than 1.6 million students — would like to pursue STEM careers in their futures.  See how Wyoming compares below.
 
8.  Source:  MyCollegeOptions.org® — for more information e-mail shapingthefuture@mycollegeoptions.org

Grad 
Year Male Female

2009 38.7% 14.6%
2010 38.1% 15.1%
2011 39.2% 16.7%
2012 42.4% 17.4%
2013 44.5% 15.7%
2014 42.5% 17.3%
2015 43.6% 15.6%
2016 43.9% 15.7%
2017 48.1% 14.9%
2018 48.7% 16.8%

 
Shaping the Future:

Wyoming Students’  
Interest in STEM Jobs 2017

Wyoming STEM Interest by Gender Wyoming STEM Interest by  
Self-Identified Ethnicity

Grad 
Year

American 
Indian

Asian  
American

African 
American Hispanic White

2009 28.0% 34.8% 19.7% 21.2% 27.8%
2010 27.9% 28.0% 26.4% 20.5% 28.2%
2011 29.1% 34.8% 35.9% 21.7% 27.2%
2012 30.5% 34.1% 23.7% 25.2% 30.5%
2013 27.6% 38.3% 18.6% 25.2% 32.1%
2014 32.5% 30.2% 19.6% 26.1% 32.1%
2015 34.3% 27.1% 28.0% 27.6% 32.2%
2016 36.2% 34.0% 34.3% 28.9% 32.8%
2017 31.6% 39.7% 30.5% 32.3% 35.0%
2018 30.8% 35.9% 37.5% 32.7% 34.0%

Wyoming High School Students’ Interest in STEM Careers: 
                 Class of 2017 by Gender & Ethnicity
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