Northern Virginia's
STEM WORKFORCE
As the largest institution of public higher education in Virginia,
Northern Virginia Community College (NOVA) acts as a catalyst for
economic growth in the capital region by providing access to highly
skilled, credentialed, and diverse talent.
NOVA’s Office of Strategic Partnerships and Workforce Innovation
advances this mission by collaborating with employers, economic
development organizations, education institutions, community-based
organizations, and local governments in the northern Virginia region to
address the skills gap and develop a robust talent pipeline.
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Overview
A strategic plan released by the National Science and Technology Council highlights many of the arguments in favor
of focusing national workforce development and education efforts on occupations in science, technology, engineering,
and mathematics (STEM): these jobs are well-paid, growing, and help drive the modern economy. The plan also
discusses persistent labor shortages in STEM fields.1 While other research has questioned the true extent of these
workforce gaps, what is clear is that education institutions and other training providers must continue to pay close
attention to rapidly changing workforce demand in the field in order to ensure that students and workers have access
to the learning resources they need to keep up.2
With this in mind, and with an eye towards better understanding NOVA’s role in collaborating with employers and
community partners to develop a skilled workforce, this brief examines regional labor market trends and indicators
for STEM occupations in order to determine where our region is now, and what the near future may look like.
PLEASE NOTE: While the COVID-19 crisis has upended the economy and will no doubt affect trends in the STEM
workforce well into the future, at the time of this report’s update (September 2020) its long-term labor market impacts
are not yet fully clear. This is partly due to a necessary lag in data collection for many of the federal sources we
utilize, but also because the shape of the crisis continues to evolve rapidly. As a result, we have chosen to keep this
report’s focus on the long-term trends prior to COVID; all data from Q1 2020 is preliminary, while job posting data
is provided for the full 2019 calendar year. For regular updates on the labor market impacts of COVID-19, please visit
the “Additional Research” section of our website at www.nvcc.edu/lmi.

Definitions
Washington D.C. Metropolitan Area (D.C.
MSA) – The 24 counties (and independent cities)
centered around the District of Columbia that are
highly integrated economically and socially, as defined
by the United States Office of Management and Budget.
For the purpose of analysis, we consider four different
sub-regions within the MSA:
NOVA Region – The nine jurisdictions served by
Northern Virginia Community College, including:
Arlington County, Alexandria City, Fairfax County,
Fairfax City, Falls Church City, Loudoun County,
Manassas City, Manassas Park City, and Prince
William County.
Suburban Maryland (MD) and West Virginia
(WV) – The counties in Maryland and West Virginia
that lie within the Washington D.C. MSA, including:
Calvert County, Charles County, Frederick County,
Jefferson County (WV), Montgomery County, and
Prince George’s County.

District of Columbia – The city and federal district
that lies at the core of the metropolitan area.
Figure 1. STEM Workforce by D.C. MSA Sub-Region
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Source: Chmura Economics & Analytics, JobsEQ.

1 Committee on STEM Education, “Charting a Course for Success: America’s Strategy for STEM Education.” National Science & Technology Council,
December 2018. https://www.whitehouse.gov/wp-content/uploads/2018/12/STEM-Education-Strategic-Plan-2018.pdf
2 Michael S. Teitelbaum, “The Myth of the Science and Engineering Shortage.” The Atlantic, 19 March 2014.
https://www.theatlantic.com/education/archive/2014/03/the-myth-of-the-science-and-engineering-shortage/284359/
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Northern Virginia (Non-NOVA) – The outlying
Virginia counties that compose the remainder of
the Washington D.C. MSA, but are not included in
the NOVA Region. Includes: Clarke County,
Culpeper County, Fauquier County, Fredericksburg,
Rappahannock County, Spotsylvania County, Stafford
County, & Warren County.
STEM – For the purposes of this brief, we focus
primarily on those segments of the STEM workforce
that have not already been considered in another of
our workforce briefs (i.e. information technology
and healthcare). We also recognize that occupations
under this broad banner require diverse skill-sets and
knowledge-bases. As a result, we consider three different
“sub-groups” of more closely related occupations,
including those associated with engineering and math,
and those within the physical and life sciences (i.e.
chemistry, biology, physics, earth science, etc.). We have

also included “applied technology” occupations, which
are those for which applied math, science, or engineering
ability is important (per O*NET OnLine’s database
of skills and knowledge) but that require minimal
postsecondary education and training, and are therefore
offer a more accessible entry point into the field.
The following table (Table 1) contains a selected list
of the occupations we have consider in this analysis,
including the codes and titles used by the Bureau of
Labor Statistics’ standard occupation classification
(SOC) system to formally define occupational categories
for data collection and analysis, as well as total
employment for the occupation in the NOVA region as
of Quarter 1 of 2020. While our overall analysis included
150 occupations, for the sake of brevity we have only
provided the titles of occupations with employment of
over 450 (or, those with total employment in the upper
third of STEM occupations).

Table 1. STEM Occupations in the NOVA Region (employing over 450)
SOC
Code

Total
Employment

SOC Title

SOC
Code

Total
Employment

SOC Title

Physical & Life Science Occupations
11-9121

Natural Sciences Managers

678

19-2099

Physical Scientists, All Other

543

17-1022

Surveyors

654

19-4021

Biological Technicians

814

17-3031

Surveying & Mapping Technicians

812

19-4042

Environmental Science & Protection
Technicians, Including Health

489

19-2031

Chemists

552

19-4099

Life, Physical, & Social Science
Technicians, All Other

658

19-2041

Environmental Scientists & Specialists,
Including Health

1,578
Applied Technology Occupations

47-2111

Electricians

6,790

49-9021

Heating, Air Conditioning, &
Refrigeration Mechanics & Installers

3,405

49-1011

First-Line Supervisors of Mechanics,
Installers, & Repairers

4,478

49-9041

Industrial Machinery Mechanics

1,201

49-2011

Computer, Automated Teller, &
Office Machine Repairers

1,445

49-9051

Electrical Power-Line
Installers & Repairers

866

49-2022

Telecommunications Equipment Installers
& Repairers, Except Line Installers

2,455

49-9052

Telecommunications Line Installers
& Repairers

2,375

49-2094

Electrical & Electronics Repairers,
Commercial & Industrial Equipment

631

49-9099

Installation, Maintenance, &
Repair Workers, All Other

1,594

49-2098

Security & Fire Alarm Systems Installers

1,339

51-2028

Electrical, Electronic, & Electromechanical
Assemblers, Except Coil Winders, Tapers,
& Finishers

1,390
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49-3011

Aircraft Mechanics & Service Technicians

1,728

51-4041

Machinists

827

49-3023

Automotive Service
Technicians & Mechanics

7,287

51-4121

Welders, Cutters, Solderers, & Brazers

1,002

49-3031

Bus and Truck Mechanics & Diesel
Engine Specialists

1,640

51-8031

Water & Wastewater Treatment Plant &
System Operators

829

49-3042

Mobile Heavy Equipment Mechanics,
Except Engines

1,000

51-9061

Inspectors, Testers, Sorters, Samplers,
& Weighers

2,194

Engineering & Math Occupations
11-9021

Construction Managers

3,449

17-2081

Environmental Engineers

857

11-9041

Architectural & Engineering Managers

1,867

17-2112

Industrial Engineers

1,537

13-1051

Cost Estimators

2,446

17-2141

Mechanical Engineers

2,912

15-2041

Statisticians

726

17-2161

Nuclear Engineers

591

15-2098

Data Scientists & Mathematical Science
Occupations, All Other

566

17-2199

Engineers, All Other

1,920

17-1011

Architects, Except Landscape & Naval

1,233

17-3011

Architectural & Civil Drafters

1,099

17-2011

Aerospace Engineers

711

17-3022

Civil Engineering Technologists
& Technicians

17-2051

Civil Engineers

5,058

17-3023

Electrical & Electronic Engineering
Technologists & Technicians

2,043

17-2061

Computer Hardware Engineers

1,323

17-3098

Calibration Technologists and Technicians
& Engineering Technologists &
Technicians, Except Drafters, All Other

1,114

17-2071

Electrical Engineers

2,468

41-4011

Sales Representatives, Wholesale &
Manufacturing, Technical &
Scientific Products

3,165

17-2072

Electronics Engineers, Except Computer

2,052

41-9031

Sales Engineers

995

956

All Other STEM Occupations (99 total): 14,165
Source: Chmura Economics & Analytics, JobsEQ; O*NET OnLine.
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Workforce Summary
Table 2. Summary – STEM Occupation Employment in the NOVA Region
Last 5
Years

Current (Q1 2020)

Next 3 Years

Total
Employment

Average
Annual Wage

Location
Quotient
(LQ)

Average
Annual
Growth

Total
New
Demand

Total
Separations*

New
Growth

Average
Annual
Growth

Physical & Life
Sciences

10,713

$93,500

1.2

-0.5%

3,486

3,286

201

0.6%

Engineering &
Math

43,951

$107,100

1.3

0.1%

12,110

11,088

1,021

0.8%

Applied
Technology

49,841

$62,200

0.8

1.8%

16,544

15,718

827

0.5%

NOVA Region

104,505

$84,300

1.0

0.8%

32,141

30,092

2,049

0.6%

D.C. MSA

252,328

$87,000

0.9

0.9%

74,255

71,139

3,116

0.4%

Source: Chmura Economics & Analytics, JobsEQ.
*Separations include demand resulting both from expected exits (individuals leaving the workforce due to retirement, etc.) and expected transfers (individuals moving
into other occupations).

As of Q1 2020, there were over 100,000 STEM jobs
in the NOVA region, representing a little over 40% of
the STEM workforce in the entire Washington D.C.
metropolitan area (Figure 1). Nearly half of these jobs
are in applied technology occupations, 42% are in
engineering and math, and the remainder (10%) are in
physical and life science-related occupations (Table 2).
Near-term growth for all STEM occupations is expected
to be slightly below the average rate projected across
all occupations in the region (around 0.8% annually),
with engineering/math jobs growing at an average pace,
and applied technology and physical/life sciences jobs
growing slightly slower.
Among the employers posting most frequently for
STEM jobs in the region during 2019 were many of
the government contracting firms that are some of the
region’s largest employers, including General Dynamics,
Booz Allen Hamilton, and Northrop Grumman (Table
3). Also included are major engineering firms such as
Lockheed Martin and AECOM. Although we have not
included occupations that are predominantly involved in
information technology (IT) as part of this brief, major
IT consulting and services firms such as Perspecta,
SAIC, CACI, and Amazon also appear. Postings at these
latter companies are largely for computer engineers and

other adjacent roles such as electrical and electronics
engineers, as well as engineering managers. These
top-hiring STEM employers therefore reflect the
relatively high concentration of engineering and math
employment in the region and, to a lesser extent, of
applied technology; engineering firms, for example,
also post frequently for technically skilled equipment
installers and repairers.
Table 3. Top Ten NOVA STEM Employers
by Total Job Postings
Employer
General Dynamics
Booz Allen Hamilton Inc.
Northrop Grumman
Leidos
Perspecta
SAIC
CACI
Lockheed Martin Corporation
AECOM Technology Corporation
Amazon

Job
Postings
783
527
466
455
396
383
350
299
272
272

Source: Burning Glass Technologies: Labor Insight. 2020.
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Regional Comparison
In order to best understand the local STEM labor
market, it is also useful to place the region in context of
other similar metropolitan areas, peer cities, and nearby
regions. In this case, we compare the NOVA region to
the Washington D.C. metropolitan area (MSA), other
large MSAs from across the country, as well as two
nearby MSAs, Baltimore and Richmond.
The D.C. MSA ranks sixth among United States
metropolitan areas for the total size of its STEM
workforce, while the NOVA region ranks the
equivalent of 24th (Table 4). When looking at the
comparative concentration of the STEM workforce
in each MSA, however, the NOVA region (and D.C.
MSA more broadly) are around average—the median
concentration of STEM jobs across all MSAs is 8.0%.

Large metropolitan areas with higher concentrations
of STEM occupations (as defined within this brief)
such as Houston and Detroit tend to also have higher
concentrations of applied technology jobs. For example,
while 44% of the Washington D.C. MSA’s STEM
workforce comes from applied technology jobs, these
same jobs make up 55% of Detroit’s. By contrast, 15%
of the D.C. region’s workforce lies in physical and life
science occupations, compared to just 6% of Detroit’s.
On balance, the NOVA region lies in between these
two areas, having a well-above average concentration
of engineering and math jobs, a below average
concentration of applied technology jobs, and a
slightly above average concentration of physical
and life science occupations.

Table 4. Top MSAs by Total STEM Employment (in thousands) Compared to the NOVA Region and Nearby MSAs
MSA Rank

Region/MSA

STEM Employment

Total Employment

STEM Concentration

1

New York City

563.8

9,972.2

5.7%

2

Los Angeles

486.4

6,675.6

7.3%

3

Chicago

367.2

4,855.9

7.6%

4

Houston

341.6

3,310.3

10.3%

5

Dallas-Fort Worth

332.0

3,919.7

8.5%

6

Washington D.C.

252.3

3,415.3

7.4%

7

Boston

246.1

2,875.5

8.6%

8

Detroit

238.4

2,077.5

11.5%

9

Philadelphia

222.5

3,008.7

7.4%

10

Atlanta

218.5

2,947.5

7.4%

20

Baltimore

115.2

1,431.5

8.0%

-

NOVA Region

104.5

1,359.4

7.7%

49

Richmond

47.9

682.2

7.0%

Source: Chmura Economics & Analytics, JobsEQ
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Physical & Life Science Occupations
These physical and life science occupations are ones
that require significant knowledge of, and skill in,
various “hard” science disciplines, including biology,
chemistry, physics, and earth sciences. The physical
and life science occupation expected to add the greatest
number of new jobs in the region over the next three
years is “environmental scientists and specialists,”
which includes various professionals responsible for
investigating environmental health, risk, and safety
concerns, such as environmental health and safety
specialists, climate change analysts, and industrial
ecologists (Figure 2). Jobs supporting these scientists
through lab work and field testing—categorized as
“environmental science and protection technicians”—are
also among the high-growth occupations in this group.
While the large number of projected environmental
scientist jobs is partly a function of high overall
employment in the occupation (it currently has the
highest employment in the group at nearly 1,600), these
jobs are also expected to grow at a faster-than-average
pace, 1.1% annually. Around a third as many jobs exist
for environmental technicians, but the occupation can
expect similar, if not slightly faster, near-term growth
(1.3% annually). Workers responsible for surveying and
mapping are expected to make up around 12% of new
life and physical science growth while maintaining
average growth rates. “All other” life and physical science
technicians—which includes job titles such as quality
control analysts and remote sensing technicians—can
also expect average growth over the next three years.
In addition to projected growth, another measure of
an occupation’s importance and potential demand in
a region is its concentration in the regional economy
compared to its concentration nationally, also known
Table 5. Highest Concentrated Physical &
Life Science Occupations in the NOVA Region
LQ

Total
Employment

Physical Scientists, All Other

3.4

543

Geographers

2.9

39

Physicists

2.3

341

Atmospheric & Space Scientists

2.2

177

Environmental Scientists & Specialists,
Including Health

2.2

1,578

Occupation

Source: Chmura Economics & Analytics, JobsEQ.

Figure 2.Physical & Life Science Occupations Expected
to Add the Most New Jobs over the Next 3 Years
Environmental Scientists &
Specialists, Including Health
Environmental Science &
Protection Technicians,
Including Health
Surveying & Mapping
Technicians
Surveyors
Life, Physical, &
Social Science
Technicians, All Other

54

27% of all new
physical & life
science service jobs

9% of all new
physical & life
science service jobs
7% of all new
14 physical & life
science service jobs
5% of all new
11 physical & life
science service jobs
5% of all new
11 physical & life
science service jobs
19

Source: Chmura Economics & Analytics, JobsEQ.

as an occupation’s location quotient (LQ). An LQ of
0.8 – 1.2 usually means the occupation makes up a
similar proportion of total regional employment as it
does nationally, while an LQ higher than 1.2 means that
the occupation makes up a greater share of the regional
labor market than it does at a national level (and viceversa for an LQ below 0.8).
With an LQ of 1.2, physical and life science occupations
are, overall, just about as concentrated in the NOVA
region as they are nationally. Those individual
occupations that are much more prevalent locally
include highly-educated experts in physical and earth/
geoscience roles such as geographers and “physical
scientists, all other,” which can include remote sensing
scientists and geospatial engineers, and is the most
concentrated physical and life science occupation in
the region (Table 5). Examining job postings for these
occupations more closely, it is evident that a component
of regional physics and geoscience employment consists
of roles at the many regional government agencies
and contractors involved in defense. In general, these
occupations employ relatively few people, however. By
contrast, “environmental scientists and specialists” is
both twice as concentrated regionally as it is nationally,
and the largest occupation in the group (as well as
among the fastest growing). Job posting data reveals
that, like the other highly concentrated physical science
occupations in this group, environmental scientists are
in greatest demand among government agencies and
large engineering/consulting firms such as AECOM,
where they perform environmental and other health
assessments on behalf of public and private sector clients.
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Table 6. Physical & Life Science Occupations with the Highest and Lowest Annual Wages in the NOVA Region
(employing over 120)
Highest

Lowest

Occupation

Average Annual Wages

Occupation

Average Annual Wages

Natural Sciences Managers

$145,700

Forest & Conservation Technicians

$55,200

Physical Scientists, All Other

$137,900

Surveying & Mapping Technicians

$55,800

Physicists

$131,700

Environmental Science & Protection
Technicians, Including Health

$57,000

Chemists

$126,500

Chemical Technicians

$58,700

Microbiologists

$115,100

Biological Technicians

$62,000

Source: Chmura Economics & Analytics, JobsEQ.

Individuals that are responsible for managing and
coordinating exactly these sorts of natural science
research activities have the highest average annual wage
among all physical and life science occupations in the
region (Table 6). While a decent number of workers in
the region are employed as natural sciences managers
(around 680), many other high-wage occupations in the
group employ less than 100 workers. When looking at
occupation wages it is useful to instead look primarily
at those occupations that employ a larger share of the
workforce, as their impact on regional incomes and
prosperity will be more substantial. Considering just
those occupations with employment greater than 120
(or, those in the top 50% of all regional physical and
life science occupations in terms of total employment),
Table 7. Top Specialized Skills Listed on
NOVA Physical & Life Science Job Postings
Skill

% of Job
Postings

Quality Assurance and Control

23.9%

Chemistry

16.2%

Scheduling

12.1%

Biology

11.2%

Project Management

11.0%

Budgeting

10.2%

Physics

9.5%

Customer Service

8.4%

Environmental Science

7.3%

Quality Management

6.8%

Source: Burning Glass Technologies: Labor Insight. 2020.

two of the most concentrated—physicists and other
physical scientists—are also among those that are the
highest paid. Technicians across a variety of disciplines
are generally those occupations that are lowest paid in
the group. Two of these, environmental science and
protection technicians, and biological technicians, are
among those in the group expected to add the most jobs.
Table 7 indicates the most in-demand specialized
skills among physical and life science occupations
in the NOVA region based on the percentage of job
postings requesting each skill in 2019. Burning Glass
Technologies, which aggregates and provides analytics
on job postings from thousands of online job boards
through its Labor Insight tool, defines specialized skills
as those that are uniquely necessary to a particular
job or set of job functions. While specific domain
knowledge is broadly defined—e.g. “Chemistry,”
“Biology,” or Physics”—and therefore among the most
“in-demand” skills for these occupations, a number of
other non-domain, non-technical skills are also listed on
a (relatively) high percentage of postings. This includes
scheduling, budgeting, project management, and
customer service, indicating that such administrative
Table 8. Top Certifications Listed on
NOVA Physical & Life Science Job Postings

Certification

% of Job
Postings*

Security Clearance

47.0%

Driver's License

30.1%

Project Management Certification

3.8%

Source: Burning Glass Technologies: Labor Insight. 2020.
*Including only those postings that mention at least one certification.
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abilities are still necessary for highly-skilled,
technical occupations.
In general, demand for specific certifications among
physical and life science occupations appears to be
relatively low (Table 8). Those certifications that are
requested tend to be relatively standard/generic: security
clearance remains a common condition of employment

for most positions at one of the many government
contracting firms in the region, and a driver’s license
is common regardless of occupation. Otherwise, the
most common certification requested on job postings
is for project management. This makes sense given the
fact that many of the most in-demand physical and
life science occupations in the region are involved in
research and consulting projects of various kinds.
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Engineering & Math Occupations
Those engineering and math occupations expected to
add the most new jobs over the next three years are
generally also those with the highest overall employment
in the group. With annual projected growth rates of
around 1% (except for civil engineers at 0.6%), these
occupations are expected to add new jobs onto their
already large pool of employment at a slightly above
average rate (Figure 3). Among these, civil engineers
are among the most common engineering occupations
at the national level as well,3 while electrical engineers
are slightly less prominent. Indeed, given the region’s
strength in information technology and defense (where
electrical components are commonly required for
weapons systems), electrical engineers are (with an LQ of
1.5) somewhat more in-demand locally than at a national
level. Besides these common engineering occupations,
more administrative engineering-related occupations
such as cost estimators and construction managers
are also expected to add a significant number of new
jobs in the near term. While these two occupations
are also commonly associated with the construction
industry, both require a significant level of knowledge
in engineering, technology, and math, and frequently
work closely with (or supervise) engineers and architects.
Finally, statisticians have the highest expected growth
rate in the group, at 2.7% annually.
While the most common engineering occupations make
up many of the jobs in this group and, therefore, much
of its growth, some of the most highly concentrated
occupations in the region are in more specialized
Table 9. Highest Concentrated Engineering & Math
Occupations in the NOVA Region
Total
Occupation
LQ
Employment
Mathematicians

7.7

197

Ship Engineers

4.3

336

Nuclear Engineers

3.8

591

Environmental Engineering
Technologists & Technicians

2.5

410

Computer Hardware Engineers

2.2

1,323

Source: Chmura Economics & Analytics, JobsEQ.

Figure 3. Engineering & Math Occupations Expected
to Add the Most New Jobs over the Next 3 Years
Construction Managers
Civil Engineers
Cost Estimators
Electrical Engineers
Statisticians

12% of all new
119 Engineering &
math jobs
8% of all new
86 Engineering &
math jobs
8% of all new
85 Engineering &
math jobs
7% of all new
75 Engineering &
math jobs
6% of all new
61 Engineering &
math jobs

Source: Chmura Economics & Analytics, JobsEQ.

engineering areas such as nuclear engineering and
marine engineering (Table 9). Given the region’s strong
emphasis on IT, computer hardware engineers are, of
course, also highly concentrated. However, while fewer
mathematician jobs exist (around 200), they are the most
concentrated of all STEM occupations in the region.
Mathematicians are also one of the more highly-paid
engineering and math occupations, with an average
annual wage of around $138,000. However, when
again considering just those occupations with total
employment in the top 50% of the group (those over
400), specialized engineers make up many of the highest
paid (Table 10). “Engineers, all other” includes a range of
more highly specialized engineering occupations such
as those dealing with solar or wind energy, robotics,
or micro/nanosystems. With most engineers making, on
average, over six figures annually, engineering managers
are of course the highest paid occupation in the group
(as well as across all STEM occupations).
Like in the physical and life sciences workforce, the
lowest paid engineering and math occupations are
generally the technicians that support the higherskilled engineers. However, average wages for even
these occupations are generally much higher than for
the lowest-paid occupations in other segments of the
workforce, and higher even than those in the physical
and life sciences. Also, based on determinations made by

3 “Employment outlook for engineering occupations to 2024.” U.S. Bureau of Labor Statistics, 6 October 2016. https://www.bls.gov/opub/ted/2016/
employment-outlook-for-engineering-occupations-to-2024.htm
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Table 10. Engineering & Math Occupations with the Highest and Lowest Annual Wages in the NOVA Region
(over 400 employed)
Highest

Lowest

Occupation

Average Annual Wages

Occupation

Average Annual Wages

Architectural & Engineering Managers

$156,700

Environmental Engineering
Technologists & Technicians

$52,100

Sales Engineers

$151,900

Civil Engineering Technologists & Technicians

$64,600

Nuclear Engineers

$147,900

Mechanical Engineering
Technologists & Technicians

$66,500

Aerospace Engineers

$146,300

Architectural & Civil Drafters

$68,000

Engineers, All Other

$131,800

Electrical & Electronic Engineering
Technologists & Technicians

$75,100

Source: Chmura Economics & Analytics, JobsEQ.

the Bureau of Labor Statistics through national surveys,
these occupations typically only require an associate’s
degree for employment, and therefore offer excellent
employment opportunities for individuals who are
unable to earn a four-year degree, particularly electrical
and electronic engineering technicians, which are highly
concentrated in the region.

management (Table 11). Other technical specialized
skills that are in-demand for engineering and math jobs
include various software, programming, and computer
systems applications (e.g. Python, Linux, and AutoCAD)
indicating the extent to which engineering, particularly
in the NOVA region, is tied to computer technology,
regardless of field.

Also as with physical and life science occupations, some
of those specialized skills that occur most frequently
are less oriented towards engineering-specific technical
skills, and are more administrative and managementrelated, such as budgeting, scheduling, and project

Reflecting this list of most in-demand skills, project
management was also among the most commonly
requested certifications for engineering and math
postings in the region (Table 12). Again, security
clearance dominates due to regional employment
in technical areas being so highly dependent on
government contractors. Formal engineering licensure
and accreditation round out the most in-demand
credentials among occupations in the group, although
we might expect these to be more common given their
importance in the field.

Table 11. Top Specialized Skills Listed on
NOVA Engineering & Math Job Postings
Skill

% of Job
Postings

Project Management

22.0%

Budgeting

16.3%

Scheduling

16.2%

Table 12. Top Certifications Listed on
NOVA Engineering & Math Job Postings
Certification

% of Job
Postings*

Systems Engineering

15.0%

Repair

9.7%

Security Clearance

54.5%

Python

9.6%

Driver's License

13.5%

Customer Service

9.0%

Licensed Professional Engineer

9.1%

Mechanical Engineering

8.4%

Project Management Certification

6.9%

Linux

8.3%

American Board for Engineering & Technology
(ABET) Accredited

6.2%

AutoCAD

8.2%

Source: Burning Glass Technologies: Labor Insight. 2020.

Source: Burning Glass Technologies: Labor Insight. 2020.
*Including only those postings that mention at least one certification.
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Applied Technology Occupations
As a community college, NOVA is primarily concerned
with understanding opportunities in the labor market
that do not require a four-year or postgraduate degree
for entry. So, in addition to those science, engineering,
and math occupations that are traditionally considered
as part of the STEM field, and having already delved
into information technology occupations in a separate
workforce brief, we have included “applied technology”
occupations as part of our analysis into this segment
of the workforce. This expanded definition has been
used by others investigating the sector, notably by
the Brookings Institution in a 2013 report that not
only examined commonly regarded “professional”
STEM jobs, but included others in manufacturing,
maintenance, and construction that require a high
degree of STEM knowledge.4

Figure 4. Applied Technology Occupations Expected
to Add the Most New Jobs over the Next 3 Years

Among those occupations regionally for which physical/
life science, engineering, math, or computer knowledge
is important and required at a relatively high level, but
that have not already been considered, electricians are
expected to add the most new jobs over the next three
years, growing at an above average rate of 1.6% annually
(Figure 4). Heating, ventilation and air conditioning
(HVAC) mechanics and installers are also expected to
grow at a faster-than-average rate (1.6% annually) in
the near-term.

Applied technology occupations that are more
concentrated in the NOVA region than they are
nationally, on average, are largely focused around
electrical and computer technology. Telecommunications
line repairers and installers not only includes jobs at
traditional telecommunications employers such as
Verizon, but also encompasses technicians employed to
construct and maintain the significant number of data
centers in the region, which are dependent on fiber optic
cable infrastructure. The relatively high concentration of
security system installers and computer repair workers
may be partly a function of the region’s relatively high
incomes (Loudoun County has the highest median
income in the country, while Fairfax County ranks third).
That is, greater disposable income and wealth allow for
greater acquisition of “luxury” goods such as personal
electronics, which then require repair services, and also
provide for a greater ability to obtain security solutions
to protect those luxury goods. Finally, the higher than
average concentration of aircraft mechanics is likely due
to the presence of two major airports in the region.

Table 13. Highest Concentrated Applied
Technology Occupations in the NOVA Region

LQ

Total
Employment

Telecommunications Line
Installers & Repairers

2.3

2,375

Security & Fire Alarm Systems Installers

2.0

1,339

Radio, Cellular, & Tower Equipment
Installers and Repairers

1.6

194

Computer, Automated Teller, &
Office Machine Repairers

1.6

1,445

Aircraft Mechanics &
Service Technicians

1.4

1,728

Occupation

Source: Chmura Economics & Analytics, JobsEQ.

340

Electricians
Heating, Air Conditioning,
& Refrigeration
Mechanics & Installers

164

35% of all
new applied
technology jobs

17% of all
new applied
technology jobs

8% of all
new applied
technology jobs
5%
of all
Security & Fire Alarm
Systems Installers 51 new applied
technology jobs
5%
of all
Aircraft Mechanics &
Service Technicians 46 new applied
technology jobs

First-Line Supervisors of
Mechanics, Installers,
& Repairers

81

Source: Chmura Economics & Analytics, JobsEQ.

Aircraft mechanics are also among the applied
technology occupations with the highest average
annual wages in the region (Table 14). While there
are some occupations in the group that have average
annual wages above six figures, these generally employ
less than 100 workers. Looking at just those occupations
employing more than 200 (those in the top 50% of the

4 Jonathan Rothwell, “The Hidden STEM Economy.” The Brookings Institution, 10 June 2013.
https://www.brookings.edu/research/the-hidden-stem-economy/
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Table 14. Applied Technology Occupations with the Highest and Lowest Annual Wages in the NOVA Region (employing over 200)

Highest

Lowest

Occupation

Average Annual Wages

Occupation

Average Annual Wages

Industrial Production Managers

$139,300

Mixing and Blending Machine Setters,
Operators, and Tenders

$39,800

First-Line Supervisors of Mechanics,
Installers, & Repairers

$77,000

Electrical, Electronic, & Electromechanical
Assemblers, Except Coil Winders,
Tapers, & Finishers

$42,600

Aircraft Mechanics & Service Technicians

$71,900

Audiovisual Equipment Installers & Repairers

$45,000

Telecommunications Equipment Installers &
Repairers, Except Line Installers

$71,300

Computer, Automated Teller, &
Office Machine Repairers

$47,500

Avionics Technicians

$70,800

Installation, Maintenance, &
Repair Workers, All Other

$47,600

Source: Chmura Economics & Analytics, JobsEQ.

group) industrial production managers—those in charge
of manufacturing and electricity-production plants—
command the highest salaries, while other supervisors
of applied technology occupations are also relatively
highly compensated.

and audio-visual technicians. Many of the largest
applied technology occupations (e.g electricians, HVAC
technicians, and automotive technicians) lie in the
middle range of average wages for the group, earning
between $55,000 and $65,000 annually.

Many of the lowest-paid applied technology occupations
in the region also employ fewer than 100 workers—
even some of those employing over 200 lie only just
above this threshold, including mixing machine
operators (which often work with a variety of chemicals,
requiring knowledge of chemistry and mathematics)

Among the most in-demand specialized skills listed
in job postings for applied technology occupations
are domain-specific items that generally reflect larger
occupation demand across the group, such as HVAC,
auto repair, and plumbing (Table 15). Although the
prominence of “repair” may be due, in part, to the
breadth of skills and responsibilities that could fall
underneath the label, demand for other skills such as
preventative maintenance indicate that this aspect of
applied technology roles may be in greater demand
regionally than installation or manufacturing.

Table 15. Top Specialized Skills Listed
on NOVA Applied Technology Job Postings
Skill

% of Job
Postings

Repair

54.1%

HVAC

16.9%

Scheduling

16.6%

Customer Service

16.4%

Quality Assurance and Control

13.4%

Hand Tools

10.9%

Automotive Services Industry Knowledge

10.7%

Auto Repair

10.0%

Plumbing

9.8%

Predictive / Preventative Maintenance

9.6%

Source: Burning Glass Technologies: Labor Insight. 2020.

Similar to other STEM occupations groups, demand
for specifically required certifications appears to be
Table 16. Top Certifications Listed on NOVA
Applied Technology Job Postings
% of Job
Postings*

Certification
Driver's License

33.0%

Security Clearance

11.6%

Automotive Service Excellence (ASE) Certification

6.9%

EPA CFC/HCFC Certification

4.0%

Source: Burning Glass Technologies: Labor Insight. 2020.
*Including only those postings that mention at least one certification.
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relatively low. Those certifications that are listed most
frequently in job postings, however, reflect domain/
occupation-specific demand, with HVAC-related
certification from the Environmental Protection Agency,
and ASE certification for automotive technicians being
most prominent (Table 16). Notably, these are also

certifications that, in addition to some limited vocational
training, may be sufficient (as well as necessary) for
employment in their respective fields. In fact, based on
designations made by the Bureau of Labor Statistics,
automotive repair technicians and HVAC technicians do
not typically require a formal degree.
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Education
Indeed, when looking
Figure 5. Minimum Education Requirements Requested in NOVA STEM Job Postings
at minimum education
High School or Some
requirements listed on
Bachelor’s Degree
Postgraduate Degree
Associate’s Degree
College/Vocational Training
job postings for STEM
All STEM Occupations
occupations, applied
19.4%
3.4%
72.1%
5.0%
technology occupations
overwhelmingly required
Phyisical & Life Science
the lowest average level
64.6%
13.0% 3.5%
18.8%
of education (Figure 5).
Engineering & Mathematics
Among the 59 of these
4.7%
7.6%
85.1%
occupations we considered,
only one (industrial
Applied Technologies
production managers)
66.8%
6.5%
25.7%
typically requires more
0%
20%
40%
60%
80%
100%
than an associate’s degree.
Source: Burning Glass Technologies: Labor Insight. 2020.
The majority of all STEM
occupations, however, do
least an associate’s degree. As seen above, electrical
tend to require some level of college education, usually
engineering technicians and other electrical installation
a bachelor’s degree higher, with postings for life and
professionals are particularly concentrated in the region.
physical science occupations requiring the highest
With around only 130 two-year credentials awarded
percentage of postgraduate (master’s or doctoral)
in electrical engineering across the D.C. MSA during
degrees. In all, around 77% of STEM job postings
2018-2019 (Figure 6), additional educational capacity
required some extended college or university education.
may be required to meet the projected demand for 1,200
This aligns with the NOVA region being more highlyelectrical and electromechanical engineering technicians
educated than the country as a whole—around 70%
(including new jobs and demand due to separations) over
of the local population holds some sort of 2-year,
the next three years. Of course, individuals from general
4-year, or post-graduate degree compared to
5
engineering technology or other similar programs will
around 47% nationally
also likely fill these future openings. However, given
Even so, there are still some opportunities in engineering
the increasing concentration of these jobs in the region,
and math as well as life and physical sciences for
more specialized instruction specifically in the area of
individuals with less than a bachelor’s degree. Most
electrical and electromechanical engineering technology
of these are for technicians, and usually require at
could be warranted.

5 Census Bureau, American Community Survey 5-Year Estimates (2014-2018)
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Figure 6. STEM Credentials Awarded by Program Area and Level (D.C. MSA, 2017-2018)
Certificates & 2 Year Awards

4 Year Awards

Postgraduate Awards

General Biology

1,661

Mathematics & Statistics

1,211

General Engineering

1,049

Environmental Science

1,022

Electrical & Electronics Engineering

792

Physical Sciences

750

Mechanical Engineering

743

Civil & Construction Engineering

469

Biomedical Science & Engineering

374

Agricultural Science & Horticulture

373

Architecture & Architecture Technology

356

Computer Engineering

340

Chemistry & Chemical Engineering

327

Biochemistry & Molecular Biology

302

Geograpy & GIS

282

Biotechnology

240

Aerospace Engineering & Technology

233

Science & Technology

219

Industrial & Systems Engineering

192

HVAC Maintenance & Repair

170

Automotive & Diesel Technology

140

Bioinformatics

78

Materials Science & Engineering

41

Welding

13

Electricians & Electical Installation

10
0%

20%

40%

60%

80%

100%

Source: National Center for Education Statistics, IPEDS.
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