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STEM Occupations and Employment: A Brief Review for Oklahoma

"America needs a world-class STEM workforce to address the grand challenges of the 21st
century..."
— John Holdren, President Obama’s science advisor & Director of the White House Office of
Science and Technology Policy, November 23, 2009

Science, technology, engineering and mathematics (STEM) employees are the driving force for
experimental and creative thoughts through competitive values and business, creating new
industries. These occupations are a vital part of our economy. STEM occupational categories can
range from chemistry to engineering. The education needed for entry to these positions can range
from a high school diploma to doctoral degree to on-the-job training. Because the demand for
technology advances has increased, the demand for STEM workers will increase. However, there
is still a short supply of workers in the STEM.

“The [tables] on this page represent Oklahoma’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
fields. The survey reveals that nationwide, nearly 30% — more than 1.6 million students —
would like to pursue STEM careers in their futures,” (The Alliance for Science & Technology
Research in America, 2016).

Figure 1: Oklahoma High School Students’ Interest in STEM Careers: Class of 2017 by Gender &
Ethnicity

Grad E, j Grad American African : ;
Year = Male : Year Indian _ American  Hispanic
2008 36.7% 13.7% 2008 24.4% 29.9% 21.5% 23.3% 25.7%
2009 36.2% 14.5% 2009 25.5% 29.4% 20.1% 22.8% 26.2%
2010 36.7% 14.6% 2010 24.7% 31.4% 21.1% 22.7% 26.1%
2011 37.4% 14.3% 2011 25.2% 30.3% 20.3% 23.1% 25.7%
2012 39.8% 14.9% 2012 26.0% 32.0% 21.8% 25.2% 28.0%
2013 41.4% 14.3% 2013 28.0% 30.0% 21.7% 24.4% 28.2%
2014 43.2% 13.7% 2014 271% 31.0% 22.1% 25.7% 29.0%
2015 44.1% 13.9% 2015 28.1% 33.2% 22.5% 26.2% 29.5%
2016 46.0% 14.5% 2016 31.0% 34.3% 24.1% 27.7% 31.1%
2017 47.0% 13.3% 2017 30.5% 33.0% 22.9% 28.4% 31.3%

2016 ASTRA, The Alliance for Science & Technology Research in America www.usinnovation.org and store.usinnovation.org
for free downloads of State STEM Report Cards. STEM on the Hill™ is powered by ASTRA data. Full report available at
https://www.usinnovation.org/state/pdf cvd/ASTRA-STEM-on-Hill-Oklahoma2016.pdf.

The data in this report comes from the Occupational Employment Statistics (OES) program,
collaboration between the Oklahoma Employment Security Commission (OESC) and the U.S.
Bureau of Labor Statistics (BLS) and the Employment Projections Program produced by the
Research and Analysis Division of the Oklahoma Employment Security Commission (see
Endnote 1, page 12). More information on the data can be found at the BLS website,


https://www.usinnovation.org/state/pdf_cvd/ASTRA-STEM-on-Hill-Oklahoma2016.pdf

http://www.bls.gov/oes/. Over 100 STEM Occupations were chosen in this study, including
occupational groups from: Chemistry, Computer Science, Engineering, Environmental Science,
Life Sciences, Mathematics, and Physics/Astronomy. Because experience and education is
needed for the STEM occupations, this study also includes managerial and postsecondary
occupations.

Figure 2

Employment by occupation for the largest STEM occupations
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Source: Occupational Employment Statistics (OES), U.S. Bureau of Labor Statistics and Oklahoma Employment Security
Commission, May 2015 (published April 2016).

e Figure 2 shows the top ten of Oklahoma’s employment-based occupations.
e Accountants and Auditors are at the top of the list with approximately 15,000 jobs.
e Automotive Service Technicians and Mechanics, Sales Representatives, Wholesale and

Manufacturing, Technical and Scientific Products, Software Developers, Applications,
and Compliance Officers were listed as the top five of the largest occupations.

e Thereisan 11,980 job difference between the largest occupation (Accounts and
Auditors), and the smallest occupation (Computer and Information Systems Managers).


http://www.bls.gov/oes/

Figure 3

Employment share of STEM occupational groups
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Source: Occupational Employment Statistics (OES), U.S. Bureau of Labor Statistics and Oklahoma Employment Security
Commission, May 2015 (published April 2016).

e Oklahoma had a total of approximately 125,590 STEM jobs in 2015, accounting for
nearly 8 percent of state total employment.

e Computer Science had the largest share of jobs for STEM occupations with 53,170 jobs,
and 42 percent of the total STEM employment.

e The next largest STEM occupational group was Engineering with 34 percent of the
STEM employment with 43,040 jobs.

e The third largest STEM occupational group was Life Sciences with 17 percent of the
STEM occupations with 21,890 jobs.

e The other STEM employment shares include: Mathematics with 10,210 jobs,
Physics/Astronomy with 7,710 jobs, Chemistry with 4,950 jobs, Geosciences with 3,700
jobs, and Environmental Science with 3,640 jobs.



Figure 4

Highest- and lowest-paying STEM occupations
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Source: Occupational Employment Statistics (OES), U.S. Bureau of Labor Statistics and Oklahoma Employment Security
Commission, May 2015 (published April 2016).

e The STEM jobs’ average annual wage was $70,162; however, Oklahoma’s average
annual wages for all occupations was $41,820.

e The top paying STEM occupation for 2015 was Physicists at $154,380.
e The lowest paying STEM occupation at $22,750 was Dietetic Technicians.

e The top five highest paid STEM occupations in Oklahoma included: Petroleum
Engineers, Architectural and Engineering Managers, Geoscientists, Except Hydrologists
and Geographers, and Mining and Geological Engineers, Including Mining Safety
Engineers.

e The lowest average annual wage STEM occupations for Oklahoma included: Dietetic
Technicians, Environmental Engineering Technicians, Agricultural and Food Science
Technicians, Biological Technicians, and Automotive Service Technicians and
Mechanics.



Figure 5

Selected STEM occupations, employment and mean annual wage
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Source: Occupational Employment Statistics (OES), U.S. Bureau of Labor Statistics and Oklahoma Employment Security
Commission, May 2015 (published April 2016).

e Figure 5 displays the eight STEM occupations with the highest annual wages and the
eight STEM occupations with the largest employment.

e Petroleum Engineers was top eight for both the highest annual wages and the largest
occupations.

e While Physicists; Mining and Geological Engineers, Including Mining Safety Engineers;
and Computer Hardware Engineers had the highest annual wage, the employment levels
for those occupations were low.

e The top eight wage occupations were over $100,000 per year, except for Computer and
Information Systems Managers at $99,180.

¢ While Automotive Service Technicians and Mechanics was part of the top eight
occupations, it was also the one with the lowest annual wage.



Figure 6

The highest location quotients for STEM occupations by employment level
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Source: Occupational Employment Statistics (OES), U.S. Bureau of Labor Statistics and Oklahoma Employment Security
Commission, May 2015 (published April 2016).

e The STEM occupations’ location quotients are calculated as a ratio comparing the STEM
occupation employment concentration of Oklahoma to the U.S. (see Endnote 2, page 12-
13).

e A location quotient less than 1.0 suggests that the STEM occupational employment is less
concentrated in Oklahoma compared to the U.S., while location quotients larger than 1.0
suggests that STEM occupational employment is more concentrated in Oklahoma
compared to the U.S.

e Figure 6 displays the highest eight STEM occupation location quotients in Oklahoma.
Most of the occupations with the highest location quotients are technicians or engineers.



Figure 7

Projected job growth by STEM occupational groups, 2014-24
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Source: Employment Projections Program, Oklahoma Employment Security Commission, Research & Analysis Division, July
2016.

e Figure 7 shows the projected job growth by major STEM occupational groups from 2014
to 2024. The STEM Occupations at 11 percent are projected to grow faster than the Total
Occupations at 9 percent.

e Geosciences is predicted to be the fastest growing occupational group with a 13 percent
growth rate from 2014 to 2024.

e Mathematics is the second-highest growth occupational group with a 12 percent growth
rate between 2014 and 2024.

e Computer Science, Environmental Science and Life Science rounded out the top five for
projected growth between 2014 and 2024.



Figure 8
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Source: Employment Projections Program, Oklahoma Employment Security Commission, Research & Analysis Division, July

2016.

e Figure 8 displays the top eight industries with the highest employment share of STEM

occupations for Oklahoma with the employment share of STEM occupations for all

industries being 8 percent in 2014 (see Endnote 3, page 13).

e Data Processing, Hosting, and Related Services topped the chart with 42 percent of the

industry’s employment being a STEM job.

e Among the top five industries with the highest employment share include: Data
Processing, Hosting and Related Services; Monetary Authorities Central Bank; Oil and

Gas Extraction; Computer and Electronic Product Manufacturing; and Professional,

Scientific, and Technical Services.




Figure 9

The largest occupations in the Data Processing, Hosting and Related Services subsector
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Source: Employment Projections Program, Oklahoma Employment Security Commission, Research & Analysis Division, July
2016.

e Figure 8 shows the top six occupations in the Data Processing, Hosting and Related
Services subsector.

e Among the top occupations in the Data Processing, Hosting and Related Services
subsector, Office Clerk, General; Network and Computer Systems Administrators; and
Computer Systems Analysts were the top three occupations.

e Four out of the six largest occupations in the Data Processing, Hosting and Related
Services subsector are STEM occupations including: Network and Computer Systems
Administrators; Computer Systems Analysts; Web Developers; and Software Developers,
Applications.



Figure 10

The largest STEM occupations in the Professional, Scientific, and Technical Services subsector
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Source: Employment Projections Program, Oklahoma Employment Security Commission, Research & Analysis Division, July
2016.

e Professional, Scientific, and Technical Services had the most STEM employment with
1.1 percent of the total industry being STEM-related jobs.

e In Figure 10, the top 10 largest STEM occupations can be found in the Professional,
Scientific, and Technical Services subsector.

e Within the Professional, Scientific, and Technical Services subsector, Accountants and
Auditors had the largest STEM employment share with 21 percent.

e Four of the occupations with 3 percent of the STEM occupational share include:

Architects, Except Landscape and Naval; Surveyors; Computer Programmers; and Sales
Representatives, Wholesale and Manufacturing, Technical and Scientific Products.
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Figure 11
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2016.

Figure 11 displays the largest STEM occupational employment within the industry
sectors in Oklahoma.

Government sector had the most STEM jobs, about 20% of total STEM employment.

Computer Science and Engineering occupations had the largest sharein Government
with nearly 14 percent of the total STEM employment in that sector.

Educational Services was the second-highest industry sector with nearly 19 percent
STEM employment and 5 percent being in Computer Science and Engineering.
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Summary

e According to the Alliance for Science & Technology Research in America, Asian
American high school students are the most likely race to take an interest in STEM
occupations at 33.0 percent in 2017.

e The overall annual mean wage for STEM occupations was $70,162, while the annual
mean wage for Non-STEM occupations were $41,820

e Accountants and Auditors was the largest STEM occupation with 15,000 jobs in
Oklahoma.

e With an average wage of $154,380, the highest-paying STEM occupation in
Oklahoma was Physicists.

e The Data Processing, Hosting, and Related Services subsector had the largest share of
STEM occupations at 42 percent.

e Government sector had the most STEM employment, with 20 percent of the total
STEM jobs

Endnotes

1) The Occupational Employment Statistics (OES) program estimates employment and wage
for over 800 occupations based on semiannual mail surveys. The survey is a cooperative
program between the Bureau of Labor Statistics (BLS) and State Workforce agencies (for
Oklahoma, it is the Oklahoma Employment Security Commission), covering all full-time and
part-time wage and salary workers in nonfarm industries.

2) Location quotient shows the occupations share of an area’s employment relative to the
national average. In the analysis, we compare the employment in Oklahoma to the U.S.
average for each occupation. If an occupation in Oklahoma has a higher employment share
than expected, compared to this occupational employment share at the U.S. average, there is
evidence suggesting this occupational employment is more concentrated in Oklahoma
relative to the national average, or the occupation has a comparatively competitive skills
advantage in Oklahoma.

Take mechanical drafters for example, we compute the location quotient for mechanical
drafters in Oklahoma by comparing it to national figures, based on the following statistics:

Table 1: Total and occupation employment, Oklahoma and the U.S., 2009

Employment in mechanical drafters ~ Total Employment
Oklahoma 1,170 1,525,330
U.S. 71,890 130,647,610
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Table 2: Computation of the location quotient for Oklahoma for mechanical drafters

LQ part 1 = region occupation/ region total = 1,170/ 1,525,330 = 0.00076705
LQ part 2 = State occupation / state total = 71,890 / 130,647,610 = 0.00055026
LQ part 3 = region ratio / state ratio = 0.00076705 / 0.00055026 = 1.394

Therefore the location quotient in Oklahoma for mechanical drafters is 1.394, which is
greater than 1.0 (the employment share for mechanical drafters in Oklahoma is greater than
the U.S. average) suggesting that the employment of mechanical drafters was more
concentrated in Oklahoma, compared with the U.S. average in 2009.

3) Sector, subsector and industry group: The North American Industry Classification System
(NAICS) is a two- through six-digit hierarchical classification system, offering five levels of
detail. Each digit in the code is part of a series of progressively narrower categories, and the
more digits in the code signify greater classification detail.

Sector: Two-digit codes designate economic sectors, the highest level of aggregation.
Subsector: Three-digit codes designate subsectors, a more detailed level of aggregation.

Industry group: Four-digit codes designate industry groups, which is even more detailed
than subsectors.

Note: The STEM disciplines now include O’Net occupations, which is used throughout the
paper. Instead of using BLS STEM disciplines, O’Net provides eight comprehensive
categories including Chemistry, Computer Science, Engineering, Environmental Science,
Geosciences, Life Sciences, Mathematics, and Physics/Astronomy. Occupations are divided
into the different disciplines. We have excluded the STEM occupations that require some
college, no degree, high school diploma or equivalent, or no formal educational credential.
For more information on O’Net STEM occupations, see
http://www.onetonline.org/find/stem/?t=0.
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