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About Today’s Session Abstract 

The evidentiary basis establishing a shortage of U.S. STEM workers is problematic.  It’s marred by lack of agreement over the 
definition of what “STEM” means in terms of the job market.  Flawed data availability makes statistical analysis of the STEM 
ecosystem and art, not a science.   

Key points from ASTRA Research: 

1 - There’s not a monolithic “STEM Talent or STEM Job Market”. Supply & Demand for STEM talent fluctuates. Unemployment 
     rates also fluctuate throughout STEM and STEM-related professions. 

2 - The actual number of STEM and STEM-related jobs is vastly understated (e.g. BLS = 8 million +, ASTRA = 15 million + 
     Brookings = 26 million +). 

3 - There’s evidence of worker shortages in Computer Sciences & Mathematics areas, not so in Architecture and Engineering, 
      Life Sciences or Social Sciences. 

4 - What matters to most communities, employers and individuals is local supply and demand for STEM and STEM-related 
     talent — the STEM “community” needs to include (communicate with) more individuals who are affected by STEM policy... 

5 - At least 20% of all U.S. jobs require high levels of knowledge in at least one STEM field. 

6 - Place matters — STEM workforce issues are most relevant when dealing with local labor market needs. 

7 - Discussion about “shortages” is distracting.  Policy makers need to focus upon fixing STEM curriculum and skills acquisition, 
     STEM teacher training, and taking advantage of the EdTech Revolution that is transforming education generally and making 
     education more accessible and responsive to the career needs of students, workers and employers alike. 

8 - The U.S. is squandering its status as the global center of STEM education and may regret not taking advantage of the 
     world’s best minds by restricting access to U.S. employment for foreign STEM workers — the role of foreign-born STEM 
     talent in creating America’s new economy and their ROI to the U.S. are vastly unappreciated by the general public and policy 
     makers (In Silicon Valley, 50%-plus of new U.S. STEM-related companies are created by foreign-born U.S.-based 
     individuals). 
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Abstract 

9 - Access to STEM talent is critical for maintaining U.S. innovation capacity.  U.S.-based Industry is responding to STEM 
     immigration restrictions by simply off-shoring operations, or re-locating completely.  Small and medium-sized companies 
     are more in peril of suffering economic damage than larger ones due to short-sighted policies.   

10 - At least 50% of STEM jobs do not require a 4-year degree and the role of 2-year and high school vocational programs| 
       is gaining in appreciation.  “Elitism” and failure to understand the role STEM plays throughout the economy leads to 
       public misunderstanding, anxiety, and / or fear of STEM education and innovation at the exact time when a vast part of 
       the world’s national economies are catching up with the U.S. model for economic success. 

11 - Improving the numeric output of STEM degrees in specific disciplines from our education system remains one of the 
       Nation’s challenges. In this session we explore the problem itself, and discuss evidence-based facts that point to future 
       “STEM talent chokepoints” that may impede U.S. economic growth (Manufacturing, Energy, Cyber Security, Apps Jobs, 
        Big Data, etc.) 

12 - ASTRA is sharing its own aggregated research through STEM Report Cards for each State and D.C. These 
       documents share research from MyCollegeOptions®, the National Action Council on Minorities in Education (NACME), 
       ASTRA’s own STEM Ed research including its EdTech Revolution in Education 2013 Report  with implications for 
       implementing ‘Ready by 21’ (source: National Collaboration for Youth) strategies to shape the Future.  These 
       documents are free of charge and can be accessed at store.usinnovation.org 

13 - We conclude with an invitation to participants to join ASTRA’s Global Community of STEM Innovation Practice as 
       partners to ensure we achieve together what no one organization can do alone. 
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About Today’s Session 
Recent Data Sources & Findings of Note 

Data Sources and Findings used for this presentation: 

ASTRA (ASTRA National STEM Census 2014 (summarized), ASTRA State STEM Report Cards Series) 
Brookings Institution (Dr. Jonathan Rothwell, The Hidden STEM Economy) 
Business Insider (Zuckerberg comments) 
Dr. James Brazell 
Economic Policy Institute (Salzman, Kuehn, Lowell) 
EMSI (Dr. Joshua Wright) 
Georgetown Center for Education and Workforce (Dr. Anthony Carnevale et al) 
Dr. Ronil Hira (Rochester Institute of Technology, IEEE-USA) 
IEEE-USA STEM Symposia Series (STEM Metrics) 
MyCollegeOptions® (Ryan Munce) 
National Action Council for Minorities in Engineering, Inc. (NACME) 
National Science Foundation / Science & Engineering Indicators 2014 (SEIND) 
National Center for Educational Statistics (NCES) (STEM Analysis) 
O*NET 
U.S. Bureau of Labor Statistics 
Mark Zuckerberg (Slides from Business Insider)  
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       Where will the STEM Jobs 

       be in 2018?

Percentage of New STEM Jobs by Sector Through 2018 

The overall U.S. Science & Technology (S&T) Workforce 
exceeded 7.4 million workers in 2012 and it will continue to 
JURZ�VLJQLÀFDQWO\�WKURXJK�������WR�DQ�HVWLPDWHG�8,654,000 
STEM workers.

Science & Engineering Occupations are projected to grow at 
more than double the rate (20.6%) of the overall U.S. labor 
IRUFH���������WKURXJK��������7KHVH�SURMHFWLRQV�GR�QRW� 
include occupations for which STEM degree holders use 
their STEM skills but are not considered by the Bureau of  
/DERU�6WDWLVWLFV�WR�EH�´6WULFWO\�GHÀQHGµ�67(0�RFFXSDWLRQV���
The total also includes individuals with STEM degrees as 
well as more than 1 million individuals with technical  
H[SHUWLVH�DQG�VNLOOV�VSHFLÀF�WUDLQLQJ�WKDW�PD\�QRW�KDYH�IRUPDO�
STEM degrees (see Top 97 STEM-Related jobs section 
below).

%\�������WKH�EXON�RI�67(0�MREV�ZLOO�EH�LQ�Computing (71%) 
followed by Traditional Engineering (16%), Physical  
Sciences (7%), Life Sciences (4%) and Mathematics (2%).  
The breakdown of Computing Jobs is shown in the second  
schematic below:

STEM Jobs Conundrum: 

•  How many jobs? 

•  How to define?   

•  STEM versus “STEM 
   -Related” 

•  Flawed public data 
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STEM Jobs be 
in 2018 by State?

Projected STEM Jobs Need by State in 2018 and Ranking 
by Total Number of Jobs

STATE 
RANK  
2018

STATE PROJECTED 2018  
STEM JOBS

23 Alabama 110,000
47 Alaska 20,000
�� Arizona 166,000
36 Arkansas 52,000
1 California ���������
14 Colorado 232,000
22 Connecticut 116,000
41 Delaware 31,000
27 District of Columbia 94,000
4 Florida 411,000
16 Georgia 211,000
42 Hawaii 29,000
40 Idaho 41,000
6 Illinois �������
21 Indiana 123,000
32 Iowa 72,000
30 Kansas ������
31 Kentucky 74,000
33 Louisiana 69,000
44 Maine 25,000
13 Maryland 241,000
9 Massachusetts 300,000
1010 MichiganMichigan 274,000
17 Minnesota �������
�� Mississippi 46,000
20 Missouri 143,000
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Projected STEM Jobs Need by State in 2018 and Ranking 
by Total Number of Jobs

STATE 
RANK  
2018

STATE PROJECTED 2018  
STEM JOBS

44 Montana 25,000
37 Nebraska ������
34 Nevada 54,000
39 New Hampshire 43,000
12 New Jersey 269,000
35 New Mexico 53,000
3 New York 477,000
15 North Carolina 229,000
51 North Dakota 15,000
11 Ohio 274,000
29 Oklahoma ������
24 Oregon 109,000
7 Pennsylvania 314,000
43 Rhode Island 26,000
�� South Carolina ������
49 South Dakota ������
24 Tennessee 109,000
2 Texas �������
26 Utah 101,000
�� Vermont 19,000
5 Virginia 404,000
� Washington 303,000
4444 West VirginiaWest Virginia 25,000
19 Wisconsin 155,000
50 Wyoming 16,000

TOTAL STEM JOBS 8,654,000
Source:  U.S. Bureau of Labor Statistics, 2011

STEM Jobs will continue to expand as the U.S. economy recovers from the Great Recession.  The 
U.S. Bureau of Labor Statistics estimates that at least 8,654,000 U.S. STEM jobs will exist in 2018.  
It has projected the estimated number of STEM jobs by State.  At issue is whether or not the U.S. 
HGXFDWLRQDO�V\VWHP�FDQ�SURGXFH�VXIÀFLHQW�QHZ�ZRUNHUV�WR�ÀOO�VXFK�MREV��DQG�LI�QRW��ZKDW�HPSOR\HUV�
FDQ�GR�WR�ÀQG�VXLWDEOH�WDOHQW�
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STEM Jobs by State: 

• Severe undercounting 

•  Is educational system 
   producing sufficient 
   STEM talent? 
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ASTRA’s STEM Jobs 
Census by Occupation 
2014: 

• At least 15 million STEM 
  and STEM-related jobs 

•  Largest STEM-related 
   jobs surprise the “STEM 
   Establishment” 

•  SOC breakdown belies 
   key myths 

•  STEM and STEM-related 
   jobs are everywhere 
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STEM Wages: 

•  $28.48 per hour average 

•  Suggests the “Pipeline” 
   is more complex in 
   types and locations for 
   talent development — 
   e.g. community colleges, 
   on-job training, and 
   apprenticeships 
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a STEM Job Projections  
by Type & Sector for 2018

Bureau of Labor Statistics Projections of Employment & Job Openings in S&E and  
Other Selected Occupations 2008 - 2018 (thousands)

Occupation
BLS National 
Employment 
Matrix 2008 
Estimate

BLS  
Projected 

2018  
Employment

Job Openings 
from Growth & 

Net  
Replacements 

2008 - 2018

10-year Growth 
in Total  

Employment (%)

10-year Job 
Openings %  
of 2008  
Employment

 
STEM 
Jobs

All Occupations 150,932 166,266 50,929 10.1% 33.7%
All S&E Occupations 5,571 6,717 2,321 20.6% 41.7%
Computer / Mathematical Scientists 3,101 3,895 1,353 25.6% 43.6%
Life Scientists 279 354 144 26.7% 51.4%
Physical Scientists ��� 317 123 16.1% 44.6%
Social Scientists 343 400 170 16.5% 49.4%
Engineers 1,572 1,750 531 11.3% �����
S&E-related Occupations
S&E Managers 522 589 186 13.0% �����
S&E Technicians ��� 925 298 8.2% 34.9%
Computer Programmers 427 414 80 -2.9% �����
Healthcare Practitioners & Technicians 7,491 9,091 3,139 21.4% 41.9%
Selected Other Occupations

Non- 
STEM

Postsecondary Teachers 1,699 1,950 553 15.1% 32.5%
Lawyers 759 858 240 13.0% 31.7%

Source:  Occupational Employment Statistics (OES) employment data do not cover employment in agriculture, private household, or among  
self-employed individuals and therefore do not represent total U.S. employment. Source:  %/6��2IÀFH�RI�2FFXSDWLRQDO�6WDWLVWLFV�DQG� 
(PSOR\PHQW�3URMHFWLRQV��VSHFLDO�WDEXODWLRQV���������RI�����������1DWLRQDO�,QGXVWU\�2FFXSDWLRQDO�(PSOR\PHQW�3URMHFWLRQV�
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!!!!!!!!!!!!!!!!!!7KH�HFRQRP\�RI������ZLOO�EH�SURSHOOHG�E\�67(0�.QRZOHGJH���67(0�.QRZOHGJH�LQFOXGHV�������
               Production and Processing, Computers and Electronics, Engineering and Technology,  
           Design, Building and Construction and Mechanical NQRZ�KRZ���.H\�WUHQGV�IRU������ZLOO�VHH 
        the continuing explosion of jobs in Cybersecurity and Big Data (Cloud Computing).  While 
    there is strong emphasis on elite STEM workers with advanced degrees, more than one-third of 
67(0�MREV�LQ������ZLOO�EH�KHOG�E\�ZRUNHUV�ZLWK�OHVV�WKDQ�D�%DFKHORU·V�GHJUHH���2XU�&DUHHU�DQG� 
7HFKQLFDO�(GXFDWLRQ�V\VWHPV�ZLOO�EH�KDUG�SUHVVHG�WR�ÀOO�WKH�67(0�SLSHOLQH�

 Employers Seek Hot Tech Skills that are In-Demand

 Many employers seek employees with technical skills that can easily be used from one task to  
 another — or from one industry to another.  Hot Tech Skills that can bolster hiring chances include: 

 1.  Social Media (Facebook, Twitter, Google+, LinkedIn, YouTube, Flickr, Digg, Prezi)
 2.  Video (WebEx, Skype, GoToMeeting, videoconferencing, video chat
 3.  Software Programs��'HPRQVWUDWLQJ�WKH�DELOLW\�WR�OHDUQ�VRIWZDUH�SURYHV�RQH·V�DELOLW\�WR�OHDUQ�QHZ� 
       technologies and new systems — highly desirable to employers)
 4.  HTML (familiarity with HTML enables employees to do simple trouble-shooting and computer tasks)
 5.  SEO (Search Engine Optimization — useful for web designers and marketers)

© 2014 ASTRA, The Alliance for Science & Technology Research in America.  Please visit us @ www.usinnovation.org

Official STEM Job 
Projections by Type & 
Sector 

• Archaic taxonomy 

• Skills focus is important 
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!STEM skills propel economic growth, innovation and a 
               competitive economy.  The linkages between a robust innovation               competitive economy.  The linkages between a robust innovation
����������´HFRV\VWHPµ�DQG�DQ�DYDLODEOH�67(0�WDOHQW�SRRO�DUH�HYLGHQW�IURP�WKLV�����������´HFRV\VWHPµ�DQG�DQ�DYDLODEOH�67(0�WDOHQW�SRRO�DUH�HYLGHQW�IURP�WKLV�
      snapshot of the top U.S. Metropolitan areas for STEM workers in S&E       snapshot of the top U.S. Metropolitan areas for STEM workers in S&E 
��RFFXSDWLRQV���6WHP�-REV�EXLOG�$PHULFD·V�IXWXUH���0DQ\�RI�WKH�67(0�
Clusters listed have important academic and research and development 
�5	'��LQIUDVWUXFWXUHV��VLJQLÀFDQW�HQWUHSUHQHXULDO�DFWLYLWLHV�DQG�UREXVW�VPDOO�
business communities associated with their recent growth.

Hottest STEM Job 
About Today’s Session 

Hottest STEM Job 
About Today’s Session 

Markets TodaySTEM  

Cluste
rs

Metropolitan Areas with Largest Proportion of Workers in STEM Occupations, by Occupation Category, May 2010 
                                                     Percentage of workforce                                  Workers Employed (1)                                                                                                        Percentage of workforce                                  Workers Employed (1)                                                   

Metropolitan Area S&E Occupations STEM Occupations All Occupations S&E Occupations STEM Occupations
U.S. Total 4.4 ��� 127,097,1609 ��������� 7,427,360
San Jose-Sunnyvale-Santa Clara, CA 15.4 19.2 ������� ������� 164,640
Huntsville, AL 13.7 17.5 202,410 ������ 35,500
Boulder, CO 13.6 15.9 152,100 20,640 24,220
Corvallis, OR 12.4 17.4 32,770 4,050 5,700
Durham, NC ���� 15.1 266,990 31,590 40,260
Framingham, MA NECTA* Division 11.4 ���� 154,760 17,710 22,960
Lowell-Billerica-Chelmsford, MA-NH 
NECTA Division

11.1 14.7 113,630 12,630 16,660

Washington-Arlington-Alexandria, 
DC-VA-MD-WV, Metropolitan Division

10.0 12.7 ��������� 243,350 291,730

Bethesda-Frederick-Gaithersburg, MD 
Metropolitan Division

9.9 12.5 551,550 ������ ������

Seattle-Bellevue-Everett, WA 
Metropolitan Division

9.7 12.3 1,346,300 131,130 �������

Kennewick-Pasco-Richland, WA 9.2 12.6 96,390 ����� 12,100
Bloomington-Normal, IL ��� 11.4 ������ 7,570 9,750
College Station-Bryan, TX ��� 11.1 92,510 ����� 10,230
Palm Bay-Melbourne-Titusville, FL ��� 11.3 ������� 16,400 ������
Boston-Cambridge-Quincy, MA 
NECTA Division

��� 10.7 ��������� 139,620 177,930

Olympia, WA ��� 10.3 93,910 ����� 9,640
Kokomo, IN ��� 10.9 37,790 3,160 4,120
Fort Collins-Loveland, CO ��� 10.0 125,100 10,070 12,500
Austin-Round Rock, TX ��� 10.4 759,910 60,600 79,210
Colorado Springs, CO 7.9 9.5 240,000 19,050 22,700

NECTA* = New England City and Town Area.
(1) Excludes metropolitan statistical areas where S&E proportions were suppressed.  Larger metropolitan areas broken into component 
PHWURSROLWDQ�GLYLVLRQV��VXFK�DV�:DVKLQJWRQ��'�&���'LIIHUHQFH�DPRQJ�HPSOR\PHQW�HVWLPDWHV�PD\�QRW�EH�VWDWLVWLFDOO\�VLJQLÀFDQW���
Occupational Employment Statistics (OES) employment data do not cover employment in agriculture, private household, or among 
self-employed individuals and therefore do not represent total U.S. employment
Source:  BLS, Occupational Employment Statistics Survey (May 2010).

                                                     Percentage of workforce                                  Workers Employed (1)                                                   
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Locality Matters: 

•  Links directly with 
   growing income disparity 

•  STEM “Haves and Have 
   Not’s” may skew policy 
   perceptions  
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a Diversity Within the  
STEM Jobs Market  

is Increasing

Percent of Workers in S&E Occupation by Race / Ethnicity and Year:  1993 - 2008

Race / Ethnicity 1993 1995 1997 1999 2003 2006 ����
STEM 
Jobs

Asian 9.1 9.6 10.4 11.0 14.2 16.1 16.9
American Indian / Alaska Native 0.2 0.3 0.3 0.3 0.3 0.4 0.3
Black 3.6 3.4 3.4 3.4 4.3 3.9 3.9
White ���� ���� ���� ���� 75.2 73.2 ����
1DWLYH�+DZDLLDQ���2WKHU�3DFLÀF�
Islander

NA NA NA NA 0.3 0.5 0.4

Two or More Races NA NA NA NA 1.4 1.4 1.7
NA = not available
%HIRUH�������UHVSRQGHQWV�FRXOG�QRW�FODVVLI\�WKHPVHOYHV�LQ�PRUH�WKDQ�RQH�UDFLDO���HWKQLF�FDWHJRU\���%HIRUH�������´$VLDQµ�LQFOXGHG�1DWLYH� 
+DZDLLDQV�DQG�RWKHU�3DFLÀF�,VODQGHUV���Source:  National Science Foundation, National Center for Science & Engineering Statistics, Scien-
WLVWV�DQG�(QJLQHHUV�6WDWLVWLFDO�'DWD�6\VWHP��6(67$7�����������������http//sestat.nsf.gov

Age Distribution of Workers in S&E Occupations, by Gender and  
Race / Ethnicity and year:  2008 (Percent)

Gender and Race / Ethnicity < 30 years 30 - 50 years > 50 years
All Occupations 14.1 59.3 26.7

Gender Male 12.9 ���� ����
Female 17.2 61.0 21.9

Race / 
Ethnicity

Asian ���� 67.7 14.5
American Indian / 
Alaska Native

��� 70.5 ����

Black 12.5 ���� ����
White 12.6 56.6 ����
Native Hawaiian / 
2WKHU�3DFLÀF�,VODQGHU

���� 65.3 9.9

Two or More Races ���� 53.6 16.6
Source:  National Science Foundation, Science & Engineering Indicators 2012
Before 2003, respondents could not classify themselves in more than one 
UDFLDO���HWKQLF�FDWHJRU\���%HIRUH�������´$VLDQµ�LQFOXGHG�1DWLYH� 
+DZDLLDQV�DQG�RWKHU�3DFLÀF�,VODQGHUV� 
Source:  National Science Foundation, National Center for Science & Engi-
neering Statistics, Scientists and Engineers Statistical Data System 
�6(67$7�����������������KWWS��VHVWDW�QVI�JRY

Diversity with the STEM Jobs markets continues to increase as the U.S. becomes a more diverse nation.  
:RPHQ��ZHUH�KLVWRULFDOO\�YHU\�XQGHUUHSUHVHQWHG�LQ�67(0�MREV��EXW�VLQFH�WKH�����·V�the number of women in 
each STEM occupational area has risen.  Growth has been strongest in the biological and related sciences, 
and the rate of growth for women outstrips that of men in most STEM occupations.  There were 230,000 
PRUH�IHPDOH�&RPSXWHU�DQG�0DWKHPDWLFDO�VFLHQWLVWV�LQ�WKH�67(0�ZRUNIRUFH�LQ������WKDQ�WKHUH�ZHUH�LQ�������
PDNLQJ�WKLV�VHFWRU�WKH�ODUJHVW�DUHD�RI�ZRPHQ·V�FDUHHU�JURZWK���%XW�EHFDXVH�WKH�UDWH�RI�JURZWK�LQ�WKLV�DUHD�LV�
H[WHQVLYH��ZRPHQ·V�VKDUH�RI�WKLV�RFFXSDWLRQ�KDV�EHHQ�declining, from 31% to 26%�EHWZHHQ������DQG��������
Women in Engineering have increased from 9% to 13% and in the Physical Sciences from 21% to 30%.
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Diversity & Equity Vitally 
Important to U.S. Future: 

•  Gender Gap 

•  Ethnic disparities 
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STEM Jobs are vital to a robust and competitive 
8�6��HFRQRP\�������RI�WKH�IDVWHVW�JURZLQJ� 
occupations in the U.S. require STEM adequacy, 
but the U.S. is currently not graduating enough 
VWXGHQWV�ZKR�DUH�DEOH�WR�IXOÀOO�WKLV�JURZLQJ�QHHG�

As the rest of the world catches up with the U.S. 
in terms of STEM talent development, leaders 
DFURVV�WKH�FRXQWU\�KDYH�PRELOL]HG�WR�ÀQG� 
VROXWLRQV�WR�WKH�QDWLRQ·V�67(0�ZRUNIRUFH� 
dilemma. And the U.S. continues to cultivate  
foreign nationals with STEM skills to immigrate.

STEM workers are less likely to experience job 
ORVV���$QG�WKH\�HQMR\�VLJQLÀFDQWO\�KLJKHU�PRELOLW\�
and opportunities. But because of the mismatch  
between talent development and employer  
demand, as many as 3 million STEM jobs have 
JRQH�XQÀOOHG���8�6��FRPSDQLHV�DUH�ORFDWLQJ�WKHLU�
operations overseas due to a lack of available 
STEM talent within the U.S.

Global Competitiveness:   
U.S. Students Fall Short in  

STEM Scores While 3 Million  
67(0�-REV�*R�8QÀOOHG

Source:  National Science Foundation, National Center for 
Science & Engineering Statistics, special tabulations as found in 
Science & Engineering Indicators 2012

The Programme for International Student  
Assessment (PISA) continues to show erosion 
in U.S. student competence in Science and  
Mathematics.  The U.S. ranked 32nd in Math in 
the recent PISA rankings, and 23rd in Science 
scores.  In 1970, the U.S. produced more than 
KDOI�RI�WKH�ZRUOG·V�VFLHQFH�DQG�HQJLQHHULQJ�GRF-
torates, but our share has now fallen below 10%

Average Annual Growth Rates of S&E Occupations and  
Total U.S. Workforce:  1960 - 2009

2009 (latest)2009 (latest)
 

Mathematics Literacy Scale 2009  

COUNTRY SCORE 

Shanghai-China 600 

Singapore 562 

Hong Kong- China 555 

Korea, Republic of 546 

Finland 541 

Switzerland 534 

Japan 529 

Canada 527 

Netherlands 526 

New Zealand 519 

Belgium 515 

Australia 514 

Germany 513 

Estonia 512 

Iceland 507 

Denmark 503 

Slovenia 501 

Norway 498 

France 497 

Slovakia 497 

Austria 496 

Poland 495 

Sweden 494 

Czech Republic 493 

United Kingdom 492 

Hungary 490 

Luxembourg 489 

United States 487 

Ireland 487 

Portugal 487 

Spain 483 

Italy 483 

Greece 466 

Israel 447 

Turkey 445 

Chile 421 

Mexico 419 

 
Science Literacy Scale 2009 

COUNTRY SCORE 

Shanghai-China 575 

Hong Kong-China 549 

Finland 554 

Singapore 542 

Japan 539 

Korea, Republic of 538 

New Zealand 532 

Canada 529 

Estonia 528 

Australia 527 

Netherlands 522 

Germany 520 
Switzerland 517 

United Kingdom 514 

Slovenia 512 

Poland 508 

Ireland 508 

Belgium 507 

Hungary 503 

United States 502 

Czech Republic 500 

Norway 500 

Denmark 499 

France 498 

Iceland 496 

Sweden 495 

Austria 494 

Portugal 493 

Slovakia 490 

Italy 489 

Spain 488 

Luxembourg 484 
Greece 470 

Israel 455 

Turkey 454 

Chile 447 

Mexico 416 

© 2014 ASTRA, The Alliance for Science & Technology Research in America.  Please visit us @ www.usinnovation.org

What’s Gone Wrong with 
the STEM Education 
System in the U.S.?: 

•  Are we comparing apples 
   to apples? 

•  STEM topics as part of 
   core curriculum 

•  STEM Teacher Training 

•  STEM engagement at 
   earlier ages and with 
   credible mentors 

•  After School and other 
   Specialized In-school 
   STEM training 
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a Retirements:   
Crisis in Supply of STEM  

Workers Means Increasing  
STEM Skill Shortages

An increasing number of STEM workers are over age 50, and their retirement plans will drastically 
DIIHFW�WKH�VXSSO\�RI�67(0�ZRUNHUV�WKURXJK��������$FFRUGLQJ�WR�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ�� 
full-time work rates among older S&E degree holders decline quickly as workers age into their late 
��·V���%\�DJH�����RQO\�DERXW�RQH�TXDUWHU�RI�WKH�6	(�ZRUNIRUFH�ZLWK�GHJUHHV�DW�WKH�PDVWHU·V�RU� 
EDFKHORU·V�OHYHO�ZRUN�IXOO�WLPH���7KLV�SKHQRPHQRQ�KDV�SURIRXQG�FRQVHTXHQFHV�³�HVSHFLDOO\�IRU� 
federal government STEM jobs requiring security clearance, since foreign nationals are not permitted 
DFFHVV�WR�PRVW�W\SHV�RI�FODVVLÀHG�VFLHQWLÀF�5	'�LQIRUPDWLRQ�

Science and Engineering Indicators 2012 ! 3-55

their mid-60s. One indication of the relationship between 
age and the level of labor force participation is illustrated 
by figure 3-44, which shows full-time work rates among 
older S&E degree holders by highest level of education. In 
2008, at age 55, 78% of those whose highest degree was 
at the bachelorí s level, 75% of those whose highest degree 
was at the masterí s level, and 89% of those whose highest 
degree was at the doctoral level worked full time. However, 
at all degree levels, full-time labor force participation rates 
decline quickly as S&E workers age into their late 50s. By 
age 61, more than half of S&E bachelorí s degree holders are 
not working full time. Among those whose highest degree 
is at the masterí s level, this milestone is reached at age 62. 
For S&E doctoral degree holders, half are not working full 
time by age 64. After age 65, no more than one-quarter of 
the workforce with a highest degree at the masterí s or bach-
elorí s level worked full time. Among those with a doctoral 
degree, this proportion is reached at age 71.

Another indicator of the relationship between age and 
labor force participation is the proportion of S&E degree 
holders who reported that they were out of the labor market. 
In 2008, at age 55, 12% of those whose highest degree is at 
the bachelorí s level, 7% of those whose highest degree is at 
the masterí s level, and 5% of those whose highest degree 
was at the doctoral level were out of the labor force. By the 
early 60s, the proportion of people who are out of the labor 
force takes a sharp turn upwards, and by age 65 about half 
of those whose highest degree is at the masterí s level and 
half of those whose highest degree is at the bachelorí s level 
report that they are neither working nor looking for work. 
Among those with a doctoral degree, more than half report 
neither working nor looking for work at age 68. 
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Age distribution among employed individuals with highest degree in S&E, by degree field: 2008
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their mid-60s. One indication of the relationship between 
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by figure 3-44, which shows full-time work rates among 
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neither working nor looking for work at age 68. 

Table 3-31 shows the rates at which holders of U.S. S&E 
doctorates left full-time employment, by sector of employ-
ment, between April 2006 and October 2008. Rates of leav-
ing full-time employment for S&E doctorate holders were 
higher for those working in the private sector than those 

Percent

Figure 3-43
Age distribution among employed individuals with highest degree in S&E, by degree field: 2008

SOURCE: National Science Foundation, National Center for Science and Engineering  Statistics, Scientists and Engineers Statistical Data System 
(SESTAT) (2008), http://sestat.nsf.gov. 

Science and Engineering Indicators 2012

All fields Computer/
mathematical

sciences

Biological/agricultural/
environmental
life sciences

Physical sciences Social sciences Engineering
0

20

40

60

80

100

<30

30ñ 50

>50

Figure 3-44
Older individuals with highest degree in S&E who 
work full time, by age and degree level: 2008 
Percent

SOURCE: National Science Foundation, National Center for Science 
and Engineering Statistics, Scientists and Engineers Statistical Data 
System (SESTAT) (2008), http://sestat.nsf.gov.  

Science and Engineering Indicators 2012

Years of age

55 57 59 61 63 65 67 69 71 73 75
0

20

40

60

80

100

Bachelorí s

Masterí s

Doctorate

STEM Jo
bs &

 

Aging W
orkf

orce

© 2014 ASTRA, The Alliance for Science & Technology Research in America.  Please visit us @ www.usinnovation.org

Chart 1:  Age distribution among employed individuals with highest degree in 
6	(��E\�GHJUHH�ÀHOG��������ODWHVW�

&KDUW�����$JH�GLVWULEXWLRQ�RI�HPSOR\HG�LQGLYLGXDOV�ZLWK�KLJKHVW�GHJUHH�LQ�6	(��
E\�GHJUHH�OHYHO�DQG�EURDG�RFFXSDWLRQDO�DUHD���������ODWHVW�

&KDUW�����2OGHU�LQGLYLGXDOV�ZLWK�KLJKHVW�GHJUHH�LQ�6	(�ZKR�ZRUN�IXOO�WLPH��E\�
DJH�DQG�GHJUHH�OHYHO���������ODWHVW�

&KDUW�����:RUNHUV�ROGHU�WKDQ�DJH����LQ�6	(�RFFXSDWLRQV��E\�KLJKHVW�GHJUHH�
OHYHO�DQG�\HDU����������������ODWHVW��

STEM Workforce is Aging: 

•  Prolongation of STEM 
   careers occurring due to 
   increase in longevity, 
   Great Recession 

•  Exacerbates “skills gap” 
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67(0�MRE�VNLOOV�DUH�HVSHFLDOO\�QHHGHG�LQ�$PHULFD·V�FKDQJLQJ�PDQXIDFWXULQJ�VHFWRU���7RS�H[HFXWLYHV�
VD\�WKDW�DFFHVV�WR�D�KLJKO\�VNLOOHG�DQG�ÁH[LEOH�8�6��ZRUNIRUFH�LV�HYHQ�PRUH�LPSRUWDQW�WKDQ�RWKHU�WRS�
priorities — including product innovation, increasing market share, and supply-chain integration.  
+LJK�XQHPSOR\PHQW�LQ�WKH�8�6��LV�QRW�PDNLQJ�LW�HDVLHU�WR�ÀOO�PDQXIDFWXULQJ�SRVLWLRQV��SDUWLFXODUO\�LQ�
the areas of skilled production and production support.  According to the the Deloitte / Manufacturing 
Institute paper Boiling point? The skills gap in U.S. manufacturing (2011), ´7KHUH·V�QR�ZD\�DURXQG�LW��
UHVSRQGHQWV�UHSRUW��RQ�PHGLDQ��WKDW����RI�WKHLU�MREV�UHPDLQ�XQÀOOHG�VLPSO\�EHFDXVH�WKH\�FDQ·W�ÀQG�
SHRSOH�ZLWK�WKH�ULJKW�VNLOOV�µ�� 
 
7KH�VWXG\�DOVR�ÀQGV�

���7UDQVODWHG�WR�UDZ�QXPEHUV��WKLV�
means that as many as 600,000 
manufacturing jobs are going 
XQÀOOHG� a remarkable fact when 
the country is facing an  
unemployment rate that hovers 
around 7.9% (10/12)

���7KH�QDWLRQDO�HGXFDWLRQ� 
curriculum is not producing workers 
with the basic skills they need – a 
trend not likely to improve in the 
near term.

���Eighty-three percent of  
companies indicate a  
moderate to serious shortage of 
skilled production workers and 
69% of companies expect this 
shortage to worsen over the next 
WKUHH�WR�ÀYH�\HDUV�

���5HWDLQLQJ��KLULQJ�DQG�GHYHORSLQJ�
a skilled manufacturing workforce 
ZLOO�EHFRPH�PRUH�GLIÀFXOW�DV�DQ�
older and more mature workers 
UHWLUH���7KLV�´WDOHQW�FUXQFKµ�LV� 
especially true for scientists and 
design engineers whose retire-
ments will affect new manufacturing 
processes and production  
development.

Source:  Copyright 2011 Deloitte Development LLC and The Manufacturing Institute

&KDUW�����,Q�ZKLFK�ZRUNIRUFH�VHJPHQWV�GR�\RX�DQWLFLSDWH�WKH�JUHDWHVW�KLULQJ�FKDOOHQJHV�GXULQJ��� 
               the next 3 - 5 years?

&KDUW�����,I�D�VNLOOV�VKRUWDJH�KDV�EHHQ�LGHQWLÀHG�LQ�\RXU�FRPSDQ\��SOHDVH�LQGLFDWH�KRZ�WKLV�VKRUWDJH� 
���������������WUHQG�KDV�LPSDFWHG�HDFK�RI�WKH�IROORZLQJ�DUHDV�GXULQJ�WKH�SDVW�ÀYH�\HDUV�

Policy Focus on 
Manufacturing Jobs: 
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http://www.instituteforenergyresearch.org/wp-content/uploads/2011/09/BLS-Jobs-Data-Chart.jpg[11/7/12 3:12:28 PM]

http://reepedia.com/wp-content/uploads/2012/02/Green-Jobs-Map.jpg[11/7/12 3:18:53 PM]

An especially bright spot in the U.S. economy in 
spite of the Great Recession is the energy boom 
taking place in both fossil fuels and renewable 
energy resources.  “Since 2002, the exploration 
of natural gas deposits embedded in shale, 
followed by oil drilling that began in earnest late 
in the decade, has created more than 1 million 
jobs��VD\V�0RRG\·V�$QDO\WLFV�HFRQRPLVW�&KULV�
/DIDNLV��7KDW·V�RXW�RI�����PLOOLRQ�WKH�ZKROH� 
FRXQWU\�FUHDWHG�µ

“Only about a quarter of employment growth 
driven by the shale boom has happened at  
HQHUJ\�FRPSDQLHV��0RRG\·V�IRXQG��Another 
308,000 have been “indirectly” created by the 
boom  — those include the ones at transportation 
FRPSDQLHV�RU�HTXLSPHQW�ÀUPV��/DIDNLV�VDLG��
0RUH�WKDQ�KDOI�D�PLOOLRQ�DUH�´LQGXFHGµ�MREV�³� 
created to serve the needs of the other half- 
million people, once oil and gas brings more 
ZHDOWK�WR�WKHLU�WRZQV�µ

Similarly, the  
$GPLQLVWUDWLRQ·V� 
emphasis upon  
´*UHHQ�-REVµ�KDV� 
inspired new  
investments in solar,  
wind, geothermal,  
biomass and other  
industries across  
many areas of the  
U.S. 

6LJQLÀFDQW� 
STEM job creation is  
occurring throughout  
the energy sector. 

Potential Effects of Green Energy Jobs by  
Technology, Carbon Reduction, and Location 2012

Energy Jobs 

• Significant job creation — 
  more than 1 million since 
  2002 

•  308,000 indirect jobs 
   created by the boom 
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Cloud computing is the use of computing  
resources (hardware and software) that are 
delivered as a service over a network (typically 
the Internet).  Cloud computing entrusts remote 
VHUYLFHV�ZLWK�D�XVHU·V�GDWD��VRIWZDUH�DQG� 
computation.   
 
According to Microsoft, “Spending on public and 
private IT cloud services will generate nearly 14 
million jobs worldwide from 2011 to 2015�µ�� 
0LFURVRIW·V�UHVHDUFK��FRPPLVVLRQHG�E\�WKH�ÀUP�
,'&��ÀQGV�WKDW�´IT innovation created by cloud 
computing could produce $1.1 trillion a year 
LQ�QHZ�EXVLQHVV�UHYHQXHV�µ��

A breakdown of Cloud Computing Jobs by region 
shows that North America will only contribute 
about 1.7 million of these jobs to the global 
total of 12.86 million, or just over 13 percent.

http://i2mag.com/wp-content/uploads/2012/03/Cloud-Computing-Jobs.png[11/7/12 6:27:29 PM]

Cloud Computing Jobs by Region:  Total Cumulative 
Jobs Generated by Cloud Computing worldwide at 

Year-End 2015

Cloud computing can have a major impact on 
STEM job creation in the U.S. and provides a 
major opportunity for young STEM students for 
small  business creation, entrepreneurship, and 
economic opportunities. Source:  http://www.thecloudinfographic.com

&ORXG�&RPSXWLQJ·V�5ROH�LQ�8�6��-RE�&UHDWLRQ�

Total Cloud-Related Jobs in USA 2012 - 2015
2012 664,000
2013 775,000
2014 920,000
2015 1,009,000

Rank 
2012 Metropolitan Area 2012 2015 % Growth

1 New York City ������ 99,420 65%
2 Los Angeles 31,742 52,960 66%
3 Chicago ������ ������ 64%
4 Dallas 14,415 ������ 64%
5 Houston 13,063 21,550 64%
6 Philadelphia ������ 20,341 65%
7 Atlanta 11,995 20,023 66%
� Boston ������ 20,341 65%
9 Washington, D.C. ������ 20,203 70%
10 Phoenix ����� 14,005 65%
11 Minneapolis ����� 13,259 65%
12 Detroit ����� ������ 65%
13 Denver 6,403 16,702 67%

Did you Know This About Cloud Computing Jobs?

New York City leads the way in total job  
numbers, with 99,000 new cloud-related 
jobs by 2015 — a 65% increase from 
2012.

Washington, D.C. is the City with the 
largest percentage growth by 2015 — 
70%

Los Angeles, Chicago and Dallas will 
have more than 114,000 cloud-related 
jobs by 2015.

Cloud Computing: 

• Microsoft predicts more 
  than 14 million new jobs 
  worldwide by 2015  

•  NYC top job producer  
   for Cloud Computing — 
   Washington D.C. leads  
   in percentage growth 
  (+70%) by 2015 



About Today’s Session 

© 2014 ASTRA, The Alliance for Science & technology Research in America.  All rights reserved 

STEM Focu
s: 

Computin
g New Demands for 

About Today’s Session 
New Demands for 

About Today’s Session 
STEM Skills:  The 

Amazing “App” Economy

© 2014 ASTRA, The Alliance for Science & Technology Research in America.  Please visit us @ www.usinnovation.orgwww.usinnovation.org

According to TechNet, using data provided by the 
Conference Board and South Mountain Economics 
LLC, the explosion in mobile technology applica-
WLRQV�³�VR�FDOOHG�´DSSVµ�³�ZLOO�IRVWHU�H[SORVLYH�
job creation for the foreseeable future.  Many of 
these are STEM-related jobs.  

As of Dec. 2011, an estimated 150,400 App jobs 
in computer and mathematical positions had 
created about 466,000 overall jobs in the 
aggregate by late 2011, with growth accelerating.  
“For the purpose of this study, we use a conser-
vative multiplier of 1.5. Based on this multiplier, 
every app economy job generates another 0.5 
jobs in the rest of the economy... it suggests that 
in the aggregate, roughly 466,000 jobs have 
been created by the App Economy since the 
L3KRQH�ZDV�LQWURGXFHG�LQ������µ�HVWLPDWHV�
TechNet.

TechNet continues, “By one estimate, the App 
Economy generated almost $20 billion in 
revenue in 2011. This includes app downloads, 
in-app revenues, sales of virtual goods, and sales 
RI�SK\VLFDO�JRRGV�DQG�VHUYLFHVµ��Other highlights:

���2QH�VWXG\�RI�DSS�UHODWHG�MREV�IRFXVHG�RQO\�RQ�
Facebook. Three academics estimated that “the 
number of employees employed by third party 
developers [of Facebook apps] to be 53,434.µ�
Then they calculated a range of spillover effects 
into the national economy, leading them to con-
clude that “a conservative estimate of the em-
ployment impact of developers building apps on 
the Facebook Platform in the United States in 
2011 is 182,744 full time jobs.

���7KDW�DVVXPSWLRQ�LPSOLHV�WKDW�WKHUH�DUH�URXJKO\�
��������MREV�LQ�$SS�(FRQRP\���������MREV�LQ�$SS�(FRQRP\�ÀÀUPVUPV, not , not 
accounting for spillover effects into the rest of the 
economy. These include tech jobs, which require 
app-related skills, and the corresponding 
QRQ�WHFK�MREV�µ

C us t o m co mp ut er p ro g rammi ng

A p p  eco no my*

S o f t w are p ubl i s h ers

W i rel es s  t el eco m carri ers

E l ect ro ni c s h o p p i ng

I nt ernet  p ubl i s h i ng  and  w eb s earch  p o rt al s

* A pp economy  employ ment,  not including spillovers.  Based on 9 0  day s ending Decemb er 3 1,  20 11.  I ndustry  employ ment 
as of N ovemb er 20 11.  A pp economy  j ob s are distrib uted across all industries.  Data: The Conference Board,  BL S
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Figure 2: Growth of the App Economy
(December 2008=1)

Source:  TechNet, Mobile Technology/Apps - Where the Jobs Are: 
The App Economy.  2012.  See http://www.technet.org/wp-conThe App Economy.  2012.  See http://www.technet.org/wp-conThe App Economy -
tent/uploads/2012/02/TechNet-App-Economy-Jobs-Study.pdf 

Sizing the App Economy
(Jobs by Sector, thousands)

Growth of the App Economy 
(December 2008 = 1)

STEM Skills and the “App” 
Economy: 

• 150,400 App jobs in 
   computer and 
   mathematical positions 
   created 466,000 overall 
   jobs by late 2011 

•  Is educational system 
   producing sufficient 
   STEM talent for App 
   Economy? 

•  For individuals wishing  
   to participate in App 
   Economy Where are 
   access points and what 
   skills needed? 
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In information technology, big data means a collection of data sets so large and complex that it  
EHFRPHV�GLIÀFXOW�WR�SURFHVV�XVLQJ�RQ�KDQG�GDWDEDVH�PDQDJHPHQW�WRROV��7KH�FKDOOHQJHV�LQFOXGH�
capture, curation, storage, search, sharing, analysis, and visualization.  Average pay for IT jobs with 
Big Data is now $88,909.  The lucrative market for Big Data will be worth $518 Billion for the  
)HGHUDO�,7�0DUNHW�DORQH�EHWZHHQ���������������6HH�FKDUW�EHORZ���

According to NCWIT, the National Center for 
Women & Information Technology:

“... There are over 42,000 public and private high  
schools in the United States, but currently only 2,100 of 
these schools offer Advanced Placement coursework (and 
VXEVHTXHQW�$3�H[DPV��LQ�FRPSXWHU�VFLHQFH��7KDW·V�D� 
reduction of 25 percent�LQ�MXVW�WKH�ODVW�ÀYH�\HDUV��$QG�LQ�
the vast majority of schools that do offer computer  
science, these courses do not count toward graduation, 
with only nine states permitting computer-science studies 
to satisfy core science or mathematics requirements.    

NCWIT continues, “Experts project that in the next year 
alone, 120,000 jobs will be created that will require a  
degree in computer science. And as Brad Smith, a  
Microsoft executive, pointed out at a recent panel  
discussion, approximately 3.7 million jobs in STEM- 
UHODWHG�ÀHOGV�DUH�FXUUHQWO\�XQÀOOHG��GXH�ODUJHO\�WR�D�VKRUW-
DJH�RI�TXDOLÀHG�ZRUNHUV��*HWWLQJ�WKH�86�ZRUNIRUFH�WUDLQHG�
and ready for these job opportunities has to start now, and 
according to Smith, it has to start in high schools.

According to USA Today:  Jobs site Glassdoor.com currently lists 17,699 jobs in Big Data.  Demand 
for tech jobs remains high across the board: engineers, designers, ethical hackers and apps mak-
ers.  Career site Dice.com lists more than 84,000 tech jobs in North America, up 2% from a year 
ago. The fastest-growing areas from a year ago are iPhone-related skills (78%), cloud computing 
(68%), mobile applications (42%) and Android-related skills (42%).

Demand for tech workers is expected to grow at a 19% clip through 2020 — in line with an insatiable 
QHHG�IRU�FROOHJH�JUDGXDWHV�ZLWK�GHJUHHV�LQ�WKH�ÀHOG�³�DFFRUGLQJ�WR�WKH�8�6��'HSDUWPHQW�RI�/DERU��
And the annual pay is good, at an average $88,909, says job-search site Indeed.com.
 
Video-games maker EA hopes to hire 5,000 engineers in the areas of gaming, data management 
and commerce by the end of the decade in the USA, China and India. It currently employs 9,000.
Even manufacturing is thirsting for jobs. It has nearly doubled to more than 170,000 today from two 
years ago, based on data from CareerBuilder and Demand Portal. Most in demand: programmers,  
PDFKLQLVWV�DQG�FRPSXWHU�DVVLVWHG�WHFKQLFLDQV�µ 

Source:  http://www.usatoday.com/story/money/business/2012/10/01/hot-tech-jobs-demand/1593105/ 
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STEM Skills & Big Data 
Jobs: 

• High compensation 

•  120,000 new Big Data- 
   related jobs in 2013? 

•  Of about 42,000 public 
   and private high schools 
   in U.S., only 2,100 offer 
   Advanced Placement 
   coursework and 
   subsequent AP exams in 
   computer science 
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Yuma C
ounty 

Ariz
ona 

STEM Jo
bs STEM Jobs  

at the County Level   
Example: Yuma County, Arizona

Yuma County Growth For STEM Occupations:   
6LJQLÀFDQW�*URZWK�RI������$KHDG

����� 5,965 ��� 6.9%
2012 Jobs 2016 Jobs Change 

(2012-2016)
% Change 

(2012-2016)

Yuma County Workers in Selected S&E Occupations 2012 - 2016

STEM Occupation (SOC) 2012 Jobs 2016 Jobs Change % Change
Zoologists and Wildlife 
Biologists (19-1023)

14 14 0 0%

Forest and Conservation 
Workers (45-4011)

14 14 0 0%

Health and Safety  
Engineers, Except Mining 
Safety Engineers and 
Inspectors (17-2111)

13 13 0 0%

Transportation Inspectors 
(53-6051)

22 23 1 5%

Postsecondary Teachers 
(25-1099)

��� 400 12 3%

Chemical Equip. Operators 
and Tenders (51-9011)

�� 15 -3 -17%

Industrial Engineers  
(17-2112)

62 62 0 0%

Architectural and Civil  
Drafters (17-3011)

25 24 -1 -4%

Chemical Technicians  
(19-4031)

34 46 12 35%

Mechanical Engineers 
(17-2141)

66 75 9 14%

Mathematicians (15-2021) 2 2 0 0%
Engineers, All Other  
(17-2199)

�� �� 6 7%

Aerospace Engineers  
(17-2011)

57 61 4 7%

Petroleum Engineers  
(17-2171)

3 4 1 33%

Clinical, Counseling, and 
School Psychologists  
(19-3031)

60 69 9 15%

Architects, Except Land-
scape and Naval (17-1011)

27 29 2 7%

Chemical Engineers  
(17-2041)

5 6 1 20%

Biological Scientists,  
All Other (19-1029)

� 9 1 13%

Industrial-Organizational 
Psychologists (19-3032)

1 1 0 0%

Statistical Assistants  
(43-9111)

2 2 0 0%

Chemists (19-2031) 11 �� 7 64%

Yuma County Percentile STEM Earnings

$17.09/hr �������KU $36.62/hr
10th Percentile Earnings Median Earnings 90th Percentile Earnings

Source:  EMSI — Economic Modeling Specialists International  
               www.economicmodeling.com 

© 2014 ASTRA, The Alliance for Science & Technology Research in America.  Please visit us @ www.usinnovation.org

Private data analysis companies, like Economic Modeling Specialists International (EMSI) keep detailed statis-
tics on STEM jobs at the county and local level.  Most importantly, such data captures the vitality of STEM jobs 
held by self-employed individuals who are not counted in most Federal data sets.  Representative ta shown here 
can be generated for most county and metropolitan areas in the U.S.  Linking local employment data with local 
community colleges and high schools is a high priority for organizations like STEMconnector / ASTRA.  For Yuma 
County,  Annual STEM Jobs Openings for 2012 were 271 positions. 46% of STEM jobs were in the 45 - 64 year 
age cohort. 

 

 

Local Data is Vital: 

• Aggregated Data 
  irrelevant for economic 
  development, curriculum 
  development and other 
  critically important policy- 
  related concerns 

•  Are local educational 
   systems producing 
   sufficient STEM talent to 
   meet needs of expanding 
   STEM economy? 
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STEM Focu
s: 

 

Computin
g New Demands for  

STEM Skills:   
Cybersecurity 
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Cybersecurity Jobs are in great demand, and 
most of them are IT-related.  The  
objective of computer security  
includes protection of information 
and property from theft, corruption, 
or natural disaster, while allowing the 
information and property to remain 
accessible and productive to its  
intended users.

Frost & Sullivan estimates the 
number of information security 
professionals worldwide in 2010 
to have been approximately 2.28 
million��7KLV�ÀJXUH�LV�H[SHFWHG�WR�
increase to almost 4.24 million by 
2015, displaying a Compound  
Annual Growth Rate (CAGR) of  
13.2 percent from 2010 to 2015. 
 
See Cyber/Information Security - The 2011 (ISC) 
Global Information Security Workforce Study 
- Frost & Sullivan https://www.isc2.org/uploaded-
Files/Industry_Resources/FS_WP_ISC%20
6WXG\B������B0/:B:HE�SGI

Thousands of Cybersecurity jobs are 
open to STEM graduates.  A variety 
of STEM skills are needed for  
VXFFHVV�LQ�WKLV�EXUJHRQLQJ�ÀHOG�
The schematics to the right capture 
the 4-year growth trend in  
Cybersecurity jobs as documented by 
WANTED Analytics as well as a map 
of metropolitan areas ranking them 
E\�GLIÀFXOW\�LQ�ÀOOLQJ�WKH�MREV���)LHUFH�
FRPSHWLWLRQ�WR�ÀOO�&\EHUVHFXULW\�MREV�LV�
indicated by the darker shades.  

Not surprisingly, the National Capital  
Region has the most intense competition 
WR�ÀOO�VXFK�MREV��PDQ\�RI�WKHP�DVVRFLDWHG�
with government cyberdefense efforts.  
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Hiring Demand for U.S. Cybersecurity Positions 
4 Year Hiring Trend 2008 - 2012 

CyberSecurity Jobs: 

•  Most are IT-related 

•  Compounded annual 
    growth rate of 13.2 % 
    between 2010 and 2015  

•  Exploding demand being 
   met through innovative 
   training models, 2-year 
   colleges, corporate 
   programs…  

•  Does the policy-making 
   apparatus have adequate 
   tools to measure this 
   phenomenon? 
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Biology, Chemistry,Marine Biology, Physics, Science
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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 
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2018.4  Maryland kids and parents need to know about the potential for rewarding — and 

high paying careers in STEM.  STEM professions and occupations are among the highest 

paying jobs.  

They are also the basis for a successful, globally competitive and innovative Maryland 

and U.S. economy.  During the next decade, overall U.S. demand for scientists and 

engineers is expected to increase at four times the rate for all other occupations.
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Change in Maryland Jobs by Education Level:  2008 and 2018

Educational Level 2008 Jobs 2018 Jobs Difference 

High School Dropouts 275,000 305,000 30,000

High School Graduates 787,000 863,000 77,000

Postsecondary 1,751,000 1,964,000 213,000
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High 
School 
Dropouts

High 
School
Graduates

Some 
College

$VVRFLDWH·V�
Degree

%DFKHORU·V�
Degree

Graduate 
Degree

Total

STEM 
Jobs

Computer & Mathematical Science 0 7 23 10
53 33 127

Architects & Technicians
0 2 2 1

4 3 11

Engineers & Technicians
0 4 7 5

20 18 54

Life & Physical Scientists
0 1 1 1

8 21 32

Social Scientists
0 0 1 0

3 12 17
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• Free downloads at 
store.usinnovation.org 
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ASTRA:  Leadership through Diversity 
Before we get to the charts, there are four key points to
take away from this presentation. First, there isn't really a
shortage of Science, Technology, Engineering and Math
(STEM) majors. We're not seeing the type of STEM wage
inflation you'd expect to see in a true shortage.

BI



About Today’s Session 

© 2014 ASTRA, The Alliance for Science & technology Research in America.  All rights reserved 

Second, America is letting the world's best and brightest
get an education here, but has failed in getting them to
work here.
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Third, American businesses have to contend with an
unpredictable hiring process for talented international
workers.
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The solution to this is to make the H1-B visa cap flexible.
However, the cap has to be able to respond to the
economic situation of the times to protect American
workers.
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Pentagon introduces Atlas, its new "robo sapien"Pentagon introduces Atlas, its new "robo sapien"
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Bricks 4 Kidz Franchise - After School
Program

Read more...

The USA Science & Engineering Festival is a
national grassroots effort to advance STEM
education and inspire the next generation of
scientists and engineers.

Read more...

2014 State of the Future Report2014 State of the Future Report
ASTRA's Senior Advisor and Futurist celebrates the launch of the 2014 State of the Future IndexASTRA's Senior Advisor and Futurist celebrates the launch of the 2014 State of the Future Index
Report published annually by The Millennium Project.Report published annually by The Millennium Project.

The “State of the Future” is a comprehensive overview of the present situation and prospects forThe “State of the Future” is a comprehensive overview of the present situation and prospects for
humanity, integrating forecasts, trends, and judgments of thought leaders and scholars fromhumanity, integrating forecasts, trends, and judgments of thought leaders and scholars from
around the world sharing important future possibilities to improve strategies today.around the world sharing important future possibilities to improve strategies today.

Host David Rejeski, director of Science and TechnologyHost David Rejeski, director of Science and Technology
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Werbos, NSF, Dr Ronnie Lowenstein, Sr. Advisor and FuturistWerbos, NSF, Dr Ronnie Lowenstein, Sr. Advisor and Futurist

to ASTRA, Dr. Robert McReight, ASTRA Innovation Scholar,to ASTRA, Dr. Robert McReight, ASTRA Innovation Scholar,

Dr Dennis Bushnell, Chief Scientist NASA at Langley.Dr Dennis Bushnell, Chief Scientist NASA at Langley.
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