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INTRODUCTION

!
In January 2015, the North Carolina Technology Association (NCTA) produced its first State
of the Technology Industry report, highlighting an important and growing industry. The
report proved to be an important tool for NCTA members and for North Carolina's state
and local policy makers. It identified results to celebrate, and issues where North Carolina's
competitiveness could be improved.

!

Following the success of the first State of the Technology Industry report, NCTA has
committed to conduct this research annually. This report picks up where the data in the
first report left oﬀ in 2013 and shows the statistics in tech for 2014. This report includes
facts, statistics, trends, video narratives and insights into North Carolina's technology
industry. It provides information for companies considering headquarter relocation,
operations establishment or expansions. It is a source of data and trends for policy makers,
and a resource for innovation sector organizations, the economic development community
and for the media. First and foremost the report highlights the vibrancy and immense
economic impact of North Carolina's technology sector.

!

The North Carolina Technology Association was founded in 1993 with a mission to advance
North Carolina’s technology sector. NCTA now has more than 700 members including the
top technology companies, organizations and institutions across North Carolina. NCTA
brings together executives around the business of technology for peer interaction,
educational programming, information sharing, relationship building and networking.
NCTA is the go-to organization for policy makers on issues aﬀecting the tech sector and
supports the development of world-class, well-educated students and workers to make
North Carolina a favorite home for globally competitive companies.

!

NCTA contracted with Economic Leadership of Raleigh, North Carolina to again create and
build the State of the Technology Industry 2015 report.

!

For this report, the technology sector is broken down into four sub-categories, (1)
Information Technology, Telecom, Hardware and Software, (2) Energy Technology, (3)
Environmental Technology, and (4) Life Sciences. These sectors were chosen based on
several definitions of the technology industry, primarily TechAmerica Foundation’s 2013
Technology Industry Classification and is consistent with the previous State of the
Technology Industry report. A full accounting of the categories is provided in the
appendix.

!

Information Technology (IT) includes sub-categories related to electronic computers and
storage, radio and television, satellite telecommunications, computer facilities,
communications equipment and other electrical equipment. Energy Technology includes
sub-categories related to natural gas, petroleum, coal, mining, fossil fuel, solar power, wind
power and oil and gas operations. Environmental Technology includes sub-categories
related to sewage treatment, steam, electricity, batteries, hazardous waste, solid waste,
septic and remediation services. Life Sciences include sub-categories related to medicinal
and botanical manufacturing, pharmaceuticals, electro-medical manufacturing, surgical
and dental manufacturing, and research and development in biotechnology.

!
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North Carolina Technology Industry Summary Sta7s7cs 2014
Indicator

Technology
Sector

State Total

State Total
Percentage

Employees

228,638

4,057,387

5.6%

Establishments

17,252

261,930

6.6%

Wages (millions)

$22,174

$205,135

10.8%

Sales (millions)

$74,840

$669,701

11.2%

Source: EMSI 2015.3

!

North Carolina’s Technology Industry by Sub-Categories 2014

Technology
Categories

Employment,
2014

Employment
Change,
2013-2014

Employment
Change,
2009-2014

Establishments,
2014

Sales,
2014
(millions)

NaDonal
LocaDon
QuoDent

Energy
Technology

12,966

8.2%

8.8%

374

$8,441

0.34

Environmental
Technology

21,545

4.7%

17.8%

1,489

$4,257

1.10

Life Sciences

72,287

0.7%

4.4%

4,355

$26,029

0.98

IT

121,840

4.7%

19.9%

11,034

$36,113

0.96

Source: EMSI 2015.3

!

Highlights:

❖ North Carolina is the #2 state in Information Technology (IT) employment growth from
2009-2014.

!

❖ North Carolina is the #1 state for Percentage of Women in the Technology Workforce
with women making up 36.4 percent of the workforce.

!

❖ North Carolina is the #4 state for University Technology Licenses and Options Executed
with 342 licenses and options in 2014.

!

❖ Future North Carolina tech sector growth is expected to outpace national and
American South averages.

!

❖ Over the past year technology employment grew by 3.6 percent, and technology
establishments grew by 5.2 percent.

!

❖ In interviews with technology companies across the state the three takeaways were: a)
workforce quality and skills are critical to future success; b) the technology sector is
diversifying into new and exciting sectors; and c) technology success stories come
from all parts of North Carolina. Technology leaders are bullish on the industry's future
in the state and have many ideas for policy makers to make technology businesses
4
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even stronger. Throughout this report video thoughts and suggestions from leaders are
provided to provide "state of the industry" qualitative content to augment the
statistical data.

Technology business leaders across North Carolina were positive and excited about the
State of Technology and oﬀered observations about their feelings and what they are
seeing.

!

!
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North Carolina's economy continues to improve from the severe job losses and economic
turmoil of the recent recession. In March of 2010, North Carolina's unemployment peaked
at 11.3 percent and has steadily improved to currently stand at 5.7 percent. In the past year
the state's labor force rose by more than 135,000 and the number employed rose by over
113,000.
The most current Bureau of Labor Statistics data shows North Carolina job growth
outpacing both the national average and the southern states’ average over the past year.
North Carolina's job growth varied greatly within sectors. In several sectors, Construction,
Manufacturing and Financial Services, the state's economy performed significantly better
than the national economy. In Trade, Transportation and Utilities, Education and Health,
and Leisure and Hospitality, North Carolina employment grew at a slower rate.

Source: Bureau of Labor Statistics

Source: Bureau of Labor Statistics"
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A recent report by the U.S. Chamber Foundation, Enterprising States 2015, summarized
the advantages of technology firms by stating:

!

"Why do states target high-tech firms? Innovation driven technology-intensive businesses
are viewed favorably for their potential and disproportionate impact on competitiveness,
future economic growth, and prosperity because they often:

!

• Create jobs that command above-average salaries;
• Pay a high percentage of their income to their employees, rather than out-of-state
capital equipment or out-of-state raw materials;
• Can be located almost anywhere because of the connective power of the Internet and
improved transportation systems, particularly air travel;
• Create additional quality jobs that are not technology focused, both inside and outside
the companies themselves; and serve markets that are outside the state, thereby bringing
new wealth into the state."

!

The competition for technology companies is fierce, but North Carolina has many
demonstrated competitive advantages.

!

!
!

North Carolina CompeDDve Assets for Technology Companies
Workforce

Cost Environment

Infrastructure

Financial &
Regulatory

Strong popula<on
growth

Compe<<ve costs of
living

Reliable energy grid

Increasing venture
capital ac<vity

Leading research
universi<es

Top 20 ranked tax
climate

Extensive high-speed
broadband network

Compe<<ve
incen<ve packages

Outstanding
community college
systems spread
throughout the state

Compe<<ve energy
prices

Port accessibility

Top 20 ranked
regulatory and legal
environments for
business

Source: Based on Sangster (2008)

In this report we again review the state of North Carolina's technology industry and
compare current North Carolina trends to those of other states. We also rank North
Carolina on factors that influence the technology sector such as research & development
funding and talent availability. Reviewing these indicators can provide policy makers with
an understanding of the industry’s current reality as well as takeaways that may provide
insight for the best course of action to further support growth in the industry. North
Carolina has many strengths that are highlighted in the leadership interview links. These
include a deep pool of talent, outstanding quality of life and the presence of great
research universities.

!
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In this competitive environment more can always be done. Leaders discussed areas where
improvements are needed. While the talent pool is a strength, the on-going competition
for people with specific skills is a commonly cited challenge. The availability of risk capital
and the need to reinforce an entrepreneurial and innovative business climate were also
mentioned.

!
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Brian Baker

A
Jim Whitehurst

A
David Seidenfrau

A
Ken Chinchar

A
Patrick O'Neal
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A
Leah Burton

A
Rondi Furgason

SecDon 2. Methodology

To analyze North Carolina’s technology industry we have identified 87 separate 6-digit
NAICS code sectors to characterize the Total Technology Sector for the state and for
comparison of other US states. A full list of each 6-digit sector is available in the appendix
of this report.

!

The Total Technology Sector (hereby referred to as the ‘technology sector’) was further
broken down into four sub-categories:

!
!

•
•
•
•

Energy Technology
Environmental Technology
Life Sciences
IT, Telecom, Hardware & Software (Tech Core)

We chose these sectors based on several definitions of the technology industry. The
primary source for defining the technology industry was based on TechAmerica
9
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Foundation’s 2013 Technology Industry Classification. Other state and city industry reports
were evaluated and this report maintains a definition that is comparable to these reports.
The definitions remain consistent with our 2015 State of Technology report.

!

To calculate metrics and trends of the technology industry in terms of employment, wages,
and establishments, Economic Leadership used data developed by Economic Modeling
Specialist International (EMSI), which is largely based on the Bureau of Labor Statistics
(BLS) Quarterly Census of Employment and Wages. EMSI data fills in gaps from BLS nondisclosure policy by amalgamating several economic data sources to provide the best
estimates for the years 2001-2024. The majority of the technology sector data presented
in this report are calculations based oﬀ of EMSI data for the year 2014. Most trend data is
presented for the 5-year period from 2009-2014. This timeframe provides the best
understanding of this industry in the post-Great Recession economy. We also looked at the
one-year change in the technology sector to evaluate the changes in the tech sector since
the first edition of this report. The input-output model used to determine the technology
sector’s overall economy impact for this study is also based on EMSI multiplier estimates.

!

A common critique of evaluating technology companies and technology jobs is the reality
that within a tech company there are plenty of workers whose responsibilities are not
necessarily tech related (for example, a human resource employee at Microsoft) and vice
versa there are tech-focused positions embedded into many industries like finance and
healthcare. In order to demonstrate both vantage points of technology in the state, we
also evaluated the number of tech occupations that exist across all industries. For this
section, we reviewed 65 separate 5-digit SOC codes across computer and engineering
occupations in EMSI to determine how many tech workers exist in the state across all
industries.

!

Data for the technology infrastructure state comparisons comes directly from publically
available resources such as the National Science Foundation, United States Patents and
Trademark Oﬃce, and the Small Business Administration. This ensures consistent and
comparable data.

!
!
!
!
!
!
!
!
!
!
!
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SecDon 3. The North Carolina Technology Sector

!

The review of the 87 separate 6-digit NAICS codes that define North Carolina’s technology
sector found that in 2014 the industry employed over 228,000 people and was worth
$75 billion in sales revenue. The technology industry accounted directly for 5.6 percent
of the total jobs in the state but about 11 percent of the state’s total wage earnings and
sales. In 2014, there were over 17,000 technology establishments operating in North
Carolina, almost 1,000 higher than 2013 estimates in the previous State of
Technology Industry report.

!
!

Overview of North Carolina’s Technology Sector, 2014
Indicator

Technology
Sector

State Total

State Total
Percentage

Employees

228,638

4,057,387

5.6%

Establishments

17,252

261,930

6.6%

Wages (millions)

$22,174

$205,135

10.8%

Sales (millions)

$74,840

$669,701

11.2%

Source: EL estimates based on EMSI 2015.3

!
!

We broke down the technology sector by its four subsectors as well as manufacturing and
service activities. The Tech Core (IT) sub-category accounts for over half of the jobs in the
technology sector. The IT sector also had the largest growth rate, in terms of jobs, in the
last five years at a rate of about 20 percent. Employment in the software super-subsector
alone has grown by over 50 percent from 2009-2014 (see appendix for further supersubsector breakdowns). The majority of the state’s employment growth in the
industry is driven by high-tech service establishments, compared to high-tech
manufacturing which has seen a 2.2 percent decline in employment in the last five
years.

!
!

We calculated location quotients (LQ) for these subsectors. Location quotients greater
than 1.25 can indicate if a sector is a significant part of a region’s economic base. Sectors
with high location quotients often generate an economy’s exports and wealth. North
Carolina exhibits a strong comparative advantage in high-tech manufacturing based on its
national location quotient. North Carolina also has LQs higher than 1.00 in the
environmental services and internet & telecommunication super-subsectors (see
appendix). Overall the technology sector has an LQ of 0.89 indicating the industry has
room to grow before its levels are higher than the national average.

!
!
!
!
!
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$45,854

0.79
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Manufacturing
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$28,986
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Source: EL estimates based on EMSI 2015.3
Note: Some values may not add to the exact total due to rounding.

The findings indicate that the technology sector in North Carolina is growing at a fast pace
with an employment growth rate of 13.7 percent from 2009-2014. The state also saw a
one-year growth rate of 3.6 percent from 2013 to 2014. The future also looks strong for the
industry as EMSI models predict growth for the state at a higher rate than the
nation and the average for the southern states through the next 10 years.

E(".0*+)60*+%,"(-(./01+%'()0*)+"#40
(Percentage Change in Employment Post 2001)

A
Source: EL estimates based on EMSI 2015.3
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Technology industry jobs, while still very strong in the traditional tech centers of the state,
have spread to many areas of North Carolina. Tech Industry jobs now account for more
than six percent of all jobs in counties as geographically diverse as Camden, Brunswick,
Person and Macon Counties and about one third of all the state's counties have more than
three percent of their total jobs in the tech industry.

A
Employees within technology companies in North Carolina on average earn high incomes.
For example, the average earnings per worker in the technology industry was almost
$106,000 in 2014. The average for workers across all industries in the state is about
$55,000 in earnings. The most common occupations across tech companies are software
developers at 23 percent, engineers at 7 percent, and business operation specialists at 7
percent.
When these technology sector wages are compared to the national averages these wages
are lower, meaning that the state still oﬀers cost advantages to technology companies in
terms of labor. However we also compare the average wages in the technology sector
across all states while accounting for the purchasing power in each state. When we
account for the value of a dollar in each state, North Carolina’s wages are more
comparable with the national average. The highest tech wages are found in energy
technology and high-tech manufacturing.

13
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Average Annual Earnings per Worker by Subsector, 2014
Technology Categories

North Carolina
North Carolina (Purchasing Power) NaDonal Average

Energy Technology

$122,655

$133,755

$134,992

Environmental Technology

$90,497

$98,687

$77,985

Life Sciences

$110,518

$120,520

$117,301

IT

$103,679

$113,062

$124,056

North Carolina
(Purchasing

All Categories

North Carolina Power)

NaDonal Average

High-Tech Services

$100,797

$109,919

$118,890

High-Tech Manufacturing

$118,222

$128,921

$125,921

TOTAL TECH SECTOR

$105,675

$115,239

$120,218

Source: EL estimates based on EMSI 2015.3 and Cole & Drenkard (2015)

!
!

The technology sector contributes to the state economy far beyond its direct employees
and payroll. Supply chain demands and added income multiply throughout the economy
and help support jobs across a variety of industries. Using multipliers from EMSI’s social
account matrix input-output model, we estimated the total economic impact of the
technology sector on North Carolina’s economy. Employment, earnings, and sales within
the sector have a direct impact on the state economy. These eﬀects are multiplied through
the economy by supply chain purchases (indirect) and income eﬀects (induced) to
estimate the total impact on the state.

!
!

Economic Impact of Technology Sector on State Economy, 2014
Employees

Earnings (Millions) Sales (Millions)

Direct Impact

228,638

$22,174

$74,840

Multiplier

2.99

1.89

1.79

Indirect & Induced Impact

455,854

$19,762

$59,155

Total Impact

684,492

$41,935

$133,996

Percentage of NC Economy

16.9%

20.4%

20.0%

Source: EL estimates based on EMSI 2015.3

!
!
!
!
!
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The technology sector in North Carolina has an
employment multiplier of 2.99, meaning that
for every one job in the technology industry
approximately two other jobs are supported
throughout the state economy across all
industries. $75 billion in sales in the
technology industry supports $134
billion in sales across the North
Carolina economy, accounting for
almost 20 percent of North Carolina’s
sales revenue. The graph below displays the
contribution of the technology industry of over
17 percent to the overall state employment.

*+%,"(-(./01+%'()03("')$@GD("0'(0C()',03&)(-$"&Q405%("(6/809:;<0

A
Source: EL estimates based on EMSI 2015.3
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Using the same methods for calculating the
technology industry in North Carolina, we
estimated the same metrics for the remaining
states and the District of Columbia to measure
how North Carolina technology trends
compare. This section of the report evaluates
many of the North Carolina level metrics
shown in Section 3 compared against the
values for the US as a whole and the other
states. For a few metrics they compare the
technology industry metrics against a select
handful of states (Massachusetts, Maryland,
Virginia, California, Colorado, Washington,
Texas, and New York) to show trends for other
existing and emerging technology states.
When comparing the technology industry to
the make-up of a state’s entire economy, North Carolina lags slightly behind with the 2nd
lowest percentage in our comparison states (28th rank overall). States like California and
Washington that are internationally known for the technology industries have much higher
prevalence of the technology sector in their overall economies, while North Carolina has a
more diverse economy.

*+%,"(-(./01+%'()0567-(/6+"'0&40&02+)%+"'&.+0(I0*('&-0567-(/6+"'0
A9:;<B

A
Source: EL estimates based on EMSI 2015.30

0
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As discussed earlier, North Carolina’s location quotient of 0.89 does not indicate a
statewide comparative advantage to the nation in terms of technology employment or a
dominant contributor to the state’s economic base. North Carolina ranks 28th among the
states in this category, reflecting a more diversified statewide economic base and
indicating the North Carolina technology sector is not a national technology concentration
leader. Based on the other strong rankings there is room for optimism that near term
growth may begin to improve these numbers.

A
Source: EL estimates based on EMSI 2015.3
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The most encouraging metric of North Carolina’s technology industry is its recent growth
and growth potential. In the past five years jobs in this industry have grown by 13.7
percent in the state. That is the 6th highest growth rate in the country and well above
the national average of 8.9 percent. Currently, emerging technology states Utah and Texas
have growth rates higher than North Carolina. In our comparison state review (see graph
below) the North Carolina rate is higher than traditional technology states like
Massachusetts, California, and Washington.

A
Source: EL estimates based on EMSI 2015.3
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Even more promising, when focusing specifically on the IT subsector, the state's highest
employment subsector, North Carolina has an employment growth rate of 19.9 percent, the
highest of all the comparison states and the 2nd highest rate in the country behind Utah.

*+%,"(-(./01+%'()0567-(/6+"'0Z)(P',0K&'+0A9::?>9:;<B0

A
Source: EL estimates based on EMSI 2015.3
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A
Source: EL estimates based on EMSI 2015.3
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As mentioned earlier, North Carolina’s technology industry wages are below the national
average and were ranked in the middle of the road across all states. Utilizing the Tax
Foundation’s Value of $100 Index to normalize technology sector wages by purchasing
power, and after accounting for the lower cost of living in North Carolina, the annual wage
is just below the national average and the state rank is 14th.

Source: EL estimates based on EMSI 2015.3 and Cole & Drenkard (2015)
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Using EMSI estimates up to the year 2020, we calculated the expected growth of the
technology industry for all 50 states and the District of Columbia. North Carolina is
estimated to grow its technology employment by 7.9 percent from now until 2020. This
ranks North Carolina 23rd out of all of the states and on par with the national average. A
few non-traditional technology states are expecting high growth, like North Dakota, due
the explosion in their energy technology subsectors. Recent economic changes in the
energy sector may have significant impact on energy-dominated states.

A
Source: EL estimates based on EMSI 2015.3
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As in last year's report, we evaluated the gender make-up of the technology industry
across all fifty states. Many technology sectors have been traditionally male dominated.
States are making eﬀorts to encourage women into STEM careers and education. While
almost every state has far from equal representation in this industry, North Carolina is
again behind only the District of Columbia for its employment of women in the technology
sector, making it the highest ranked, #1 state for women in the tech sector.

A
Source: EL estimates based on EMSI 2015.3
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This year, we also evaluated the diversity of each state’s tech sector. To do so, we created a
tech sector diversity index by dividing the percentage of minority tech workers in the
industry by the minority population percentage in the overall population. Therefore, if a
state has a tech sector diversity index lower than 1 it indicates that the tech sector has a
lower population of minorities compared to their overall population. A value of 1 would
mean the minority population in the tech sector is equal to the state’s overall minority
population. This showed to be another area where the tech sector can improve, as only
one state had a diversity index score above 1. North Carolina had a diversity index of 0.71
indicating the technology sector is less diverse than the state’s general population. This
put the state ranked 23rd across all states and below the national average.

A
Source: EL estimates based on EMSI 2015.3 and Census (2015)
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SecDon 5. Technology OccupaDons in All Economic Sectors

!

Technology workers today are present in almost every industry. As technology has
permeated most businesses and is increasingly important to company competitiveness,
sectors like banking, energy, and healthcare employ more tech workers. In order to
account for the number of tech occupations that exist across all industries we reviewed 65
separate 5-digit Standard Occupational Codes (SOC) codes focusing mostly on computer
and engineering driven work. A complete list is included in the appendix.

!

Using this methodology the data showed that there are 265,000 workers in tech
occupations in North Carolina. This number is higher than the 229,000 workers

employed by the technology industry. This means there is a significant portion of tech
occupations outside traditional technology companies in the state. Seventeen of the top
20 most common tech occupations require a bachelor’s degree. The two most common
tech occupations in 2014 were business operation specialists and software developers.
Across all industries, tech occupations have grown by 12.5 percent in the past five
years.

!

Top 20 OccupaDons (5-digit level) for North Carolina’s Technology Industry, 2014
Job DescripDon

Employed Change in
in Industry, Employment,
2014
2009-2014

Median Hourly Annual
Wage (a)
Openings

Percentage of
Total Tech
OccupaDons

Business Operations
Specialists, All Other

30,297

9.5%

$33.39

926

11.4%

Software Developers,
Applications

21,713

25.8%

$45.25

1,141

8.2%

Computer User
Support Specialists

19,414

19.4%

$23.86

912

7.3%

Computer Systems
Analysts

17,041

23.0%

$41.93

882

6.4%

Market Research
Analysts and
Marketing Specialists

13,267

20.0%

$33.34

609

5.0%

13,161

10.8%

$41.47

453

5.0%

Computer and
Information Systems
Managers

12,075

16.9%

$62.71

506

4.6%

Software Developers,
Systems Software

10,787

15.3%

$50.46

426

4.1%

Network and
Computer Systems
Administrators

10,344

11.5%

$37.45

368

3.9%

Financial Analysts

7,853

14.3%

$41.67

376

3.0%

Computer
Programmers

7,651

17.9%

$38.61

419

2.9%

Management
Analysts

26
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Civil Engineers

6,898

4.3%

$37.60

232

2.6%

Industrial Engineers

6,836

6.6%

$38.21

313

2.6%

Computer Network
Support Specialists

6,369

14.5%

$29.59

264

2.4%

Mechanical Engineers

5,773

5.9%

$39.21

271

2.2%

Electrical Engineers

4,939

6.5%

$43.14

184

1.9%

Medical Scientists,
Except
Epidemiologists

4,843

4.9%

$46.67

153

1.8%

Computer Network
Architects

4,087

16.6%

$48.63

176

1.5%

Environmental
Scientists and
Specialists, Including
Health

3,998

9.8%

$28.88

184

1.5%

Computer
Occupations, All
Other

3,906

8.7%

$40.62

123

1.5%

9WV89=:

;9HV]

U=XHY;

;:8YY= 0

M--0*+%,0O%%G7&D("40A<?

Source: EL estimates based on EMSI 2015.3
a Wage estimate is diﬀerent from the average annual wage values in the previous charts. The average annual
wage value is calculated across all occupations in the technology sector and measures the average versus
the median.
b This is a sum of the 65 SOC codes (see appendix) not only the 20 most common occupations displayed in
the table above.

As with technology sector jobs, technology occupation jobs are now distributed and
important across the state. Almost half the state's counties have a concentration of more
than 3 percent of their jobs in technology occupations.

A
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A
Chas Scarantino

A
David Spitz

A
Nick Poorman

A
Chris Laney

A
Mark Dirks

A
Ron Unger

A
CJ Scarlet

A
Nick Kottyan

A
Joan Siefert Rose

SecDon 6. State Comparison of Technology Infrastructure
Metrics

!

Like other industries, the technology sector needs a solid infrastructure to flourish. A
logistics industry must have good highways, agriculture needs good ports to export, and
many manufacturers need modern water systems. The technology infrastructure is
comprised of factors such as funding access, talented workforce, and university
technology transfer. This section compares indicators that predict a state’s technology
infrastructure and evaluate North Carolina’s position.

!

Research & Development (R&D) funding is a major component of a technology sector’s
infrastructure. R&D funding helps companies and universities develop new technologies
that can be commercialized and spur technology industry growth. We looked at the
federal government’s R&D obligations across all states and found that North Carolina ranks
24th across the states in this indicator, with levels below some of the most traditional
technology states and the national average. As the chart shows significant amounts of
28
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Federal Research and Development is concentrated in the states with large Federal
facilities. New Mexico's Los Alamos National Lab and National Renewable Energy Lab in
Colorado are examples.

Source: EL estimates based on NSF (2015) and BEA (2015)
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Another indicator of a technology development atmosphere is the measurement of a
state’s industry focused R&D intensity, the amount of federal dollars that are focused on
industry as a percentage of the state’s private output. Industry focused federal R&D
funding only makes up for 0.05 percent of North Carolina’s GDP, ranking it 37th among the
states.

Source: EL estimates based on NSF (2015) and BEA (2015)
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One R&D strength in North Carolina is the academic R&D intensity. We examined R&D
dollars that were awarded to higher education, particularly the funding that went to
science and engineering fields, and found that North Carolina was ranked 4th among
states across this indicator. This shows that the state’s prominent research universities
are receiving support to make new discoveries in the fields of science and engineering.

A
Source: EL estimates based on NSF (2015) and BEA (2015)
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Patents are another indicator of the level of innovation occurring in a particular place.
Patents usually spur growth, particularly in high-cost industries like pharmaceuticals. The
West region of the United States leads in patents awarded, but the South is the next
largest patent generating region according to the Southern Governors Association. Patent
activity is on the rise in North Carolina ranking it third for the number of patents
developed in the South (SGA, 2014). Across all 50 states, the state ranks 13th with over
14,000 patents being developed since 2010. North Carolina leads many strong technology
states, including Virginia, Maryland, and Colorado. Among southern states, only the large
states of Texas and Florida have generated more patents since 2010.

Source: United States Patents and Trademark Oﬃce (2015)"
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Venture capital is usually included as an essential tool for start-up companies to grow into
a large mainstream technology leader and to get to market quick enough for the already
fast-paced technology industry. Traditional technology economies like California,
Massachusetts, and Washington are still accumulating much of the nation’s venture capital.
North Carolina ranks 24th among states on this funding metric over the past three years.
CB Insights reported that in 2014 NC ranked 12th among states for the number of VC deals
done. As always California led the country with more deals for more dollars than the next
dozen states combined. A recent report from the Council for Entrepreneurial Development
suggests that 2015 momentum is building and that could improve North Carolina's ranking
in the near future.

!

The Council for Entrepreneurial Development in Durham, NC provided us with a few
highlights through the third quarter of 2015. These numbers apply to technology-based
entrepreneurial companies in the technology, life science, advanced manufacturing and
materials, and cleantech sectors.

!
•

•

•
•

!

North Carolina entrepreneurs raised $868 million in equity funding through Q3 of 2015
• Tech companies raised $423 million
• Life Science companies raised $380 million
• Advanced Manufacturing and Materials companies raised $50 million
• Cleantech companies raised $14 million
85 companies did 143 equity deals through Q3 of 2015
• Tech companies did the largest number of deals (79) followed by the life
science sector (44), advanced manufacturing and materials (12) and cleantech
(8).
• The two largest equity deals in 2015 were:
• AvidXchange Inc. for $225 million (Tech)
• Humacyte, Inc. $150 million (Life Science)
North Carolina companies attracted a large number of investors from the two largest
funding hubs in the U.S.: 26 investors were based in the Northeast and 19 were based in
California.
North Carolina’s exit activity included 3 IPOs and 17 mergers or acquisitions, through
Q3 2015.

A

!

Joan Siefert Rose
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Source: National Venture Capital Association (2015)
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North Carolina rates strongly in the indicators that measure technology transfers from
universities. Technology transfer utilizes the innovation assets at universities and turns
them into commercialized opportunities. The ability of a state to capitalize on its research
capabilities and turn them into marketable concepts means more technology start-ups
and jobs. In 2014, North Carolina ranked 4th among the states in terms of options and
licenses that its university were able to execute, and is the top southern state. North
Carolina State University [NCSU] recently reported that in 2014 the university had set
record high annual statistics for the number of startups, commercialization agreements,
and patents filed.

Source: Association of University Technology Managers [AUTM] (2015)"

!
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Another measure of technology transfer, the number of start-ups from universities, can
indicate the potential for emerging new companies in a state. North Carolina had the 8th
highest number of start-ups spin oﬀ from its universities in 2014 with 32 new companies
established. These technology transfer indicators are very positive in North Carolina’s
favor, indicating the state is able to turn its research assets and public funding into
economic opportunities.

A
Source: Association of University Technology Managers [AUTM] (2015)
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The federal government's SBIR/STTR funding program supports and encourages
innovation in small business. From 2012-2015, North Carolina ranked 19th among the states
for this funding category. This value has improved from a rank of 22nd in the previous State
of the Technology Sector report putting North Carolina slightly behind the national
average. Traditional technology economies were able to generate higher levels of SBIR/
STTR funding.

A
Source: Source: EL estimates based on Small Business Innovation Research [SBIR] (2015) and BEA (2015).
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Technology leaders consistently extolled the value of our state's public and private
universities as the source for ideas and talent that fuel technology job growth.

!
!

A
Hunter Goosmann

!
!

!
!
!
!
!

A
Jim Roberts

A
Joan Siefert Rose

A
Larry Robbins

A
Christopher Chung

Entrepreneurs are the lifeblood of the American and North Carolina economy. Each year
the economy is replenished and reenergized by entrepreneurial activity.

!
!
!

When looking at the average number of new entrepreneurs as a percentage of the adult
population in 2014, the Kauﬀman Foundation found that on average 310 of every 100,000
adults are becoming entrepreneurs per month in North Carolina (0.31 percent). This is on
par with the national average and places the state with a ranking of 21st in the nation. This
also indicates an opportunity for the state to further encourage and train entrepreneurs in
the technology industry.

!
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A
Source: Kauﬀman Foundation (2015)
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We evaluated data from the Small Business Administration to understand the atmosphere
for each state's small businesses. By looking at the establishment one-year survival rate,
the data showed which states might be able to sustain new and small businesses. In North
Carolina, 78.9 percent of companies that opened in 2013 were still around by 2014. On this
indicator the state ranks 25th in the nation and behind the national average. This indicates
that there may be further opportunities to support small businesses and help start-ups
survive their most volatile years.

Source: US Small Business Administration [SBA] (2015)
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The last portion of the technology infrastructure evaluation was higher education and
internet access. Technology jobs often require science & engineering (S&E) degrees for
basic entry-level positions. In 2014, North Carolina saw its students complete 14,402
education programs that were focused on computer technology, science, and engineering.
This ranks North Carolina at 11th across all states reflecting the state's size and
demonstrating that the state’s education systems are producing a stream of educated
workforce for the tech industry.

Source: EMSI 2015.3
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Over the past few years, many states have focused their eﬀorts on growing the number of
STEM students in their educational systems. We looked at the growth of computer
technology, science, and engineering educational program completions from 2009 to 2014
and found that North Carolina had experienced an increase of 40.7 percent. This means
that the state has grown its STEM education at a higher rate than the national average and
ranks the state 16th overall on this indicator.

Source: EMSI 2015.3
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Cost can be an encouraging or limiting factor to reach high levels of S&E education. Many
students now are looking to achieve their education with the lowest amount of debt
burden. North Carolina ranks high in terms of providing low-cost quality higher education.
Despite tuition increases in recent years, for the 2014-2015 year, one year of in-state tuition
cost $6,677 on average in North Carolina. This ranking of 10th is well below the national
average of $9,139.

A
Source: College Board (2015)
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Ensuring access to high-speed broadband internet is a priority for many states and a good
indicator of internet access across an entire state’s population. In 2014, only 14.5 percent of
North Carolina’s population did not have access to fixed broadband service. This is slightly
lower than the national average and the state ranks 22nd. Many mountainous states still
have high levels of population without broadband services; this could indicate that a
portion of North Carolina’s lack of access could be attributed to its mountainous areas. It is
important to note that the FCC data used for this tech infrastructure metric is based on
fixed broadband services of at least 25 Mbps download and 3 mbps upload. These speeds
are on the higher end of broadband capabilities and most rural areas do not have access
to this type of broadband at this time. This lack of rural access accounts for some of the
higher rates of persons without broadband access shown in this chart.

A
Source: FCC (2015) (Fixed Broadband as defined by the FCC to mean at least 25 Mbps/3 Mbps)
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Accelerating change makes deliberate actions to ensure future competitiveness
imperative. North Carolina must closely monitor the information presented in this and
other reports and make the changes and investments necessary to continue to grow the
technology sector. Technology leaders oﬀered some insights into the future.

!

A
CJ Scarlet

!
!

A
Nick Otto

A
David Seidenfrau 1
David Seidenfrau 2

A
Saundra Williams

A
Jo Abernathy

A
Steve Yager

!
!
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SecDon 7. Key Takeaways

!

The following chart lists all of the metrics we have measured for North Carolina’s
technology industry and its corresponding ranking among the other states and the District
of Columbia. North Carolina ranks in the best 15 of all states for 10 out of the 22 indicators
we evaluated. The State only ranked higher than 36th (worst 15) in one of the indicators
that was reviewed.

!
!
!

Indicates a state
ranking of 15th or
higher

Indicates a state
ranking between
16th and 35th

Indicates a state
ranking greater
than 36th

Technology Infrastructure
Metric

Value

Rank

Federal Obligations For R&D As Percentage of GDP (2013)

0.40%

24

Industry Focused Federal R&D Obligations as a Percentage of Private
Industry Output (2013)

0.05%

37

Higher Education R&D in S&E Fields as a Percentage of GDP (2013)

0.57%

4

Patents Issued (2010-2014)

14,774

13

Venture Capital Funding Per $1 Million of GDP (2012-2014)

$560

24

Technology Licenses and Options Executed from Universities (2014)

342

4

Start-Ups from Universities (2014)

32

8

SBIR and STTR Funding Per $1 Million of GDP (2012-2015)

$120

19

Kauﬀman Index - Average Number of Entrepreneurs

0.31%

21

Establishment 1-year Survival Rate (2014)

78.9%

25

Completed Tech & STEM Education Programs (2014)

14,402

11

Percent Change in Tech & STEM Education Program Completions
(2009-2014)

40.7%

16

Average In-State Tuition Cost (2014-2015)

$6,677

10

Percentage of Population Without Access to Fixed Broadband (2014)

14.5%

22
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Technology Sector
Metric

Value

Rank

Technology Sector as a Percentage of Total Employment (2014)

5.60%

28

Technology Sector Location Quotients (2014)

0.89

28

Technology Sector Employment Growth (2009-2014)

13.7%

6

IT (Tech Core) Employment Growth (2009-2014)

19.9%

2

Average Annual Wage for Technology Sector Employees with Purchasing
Power (2014)

$115,239

14

Expected Technology Sector Employment Growth (2015-2020)

7.9%

23

Percentage of Women in the Technology Workforce

36.4%

2

Tech Industry Diversity Index

0.71

23

!
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This review found that North Carolina’s technology sector scores high in measures of
growth, women in the tech workforce, and university R&D and tech transfer. With a fiveyear growth trend of 13.7 percent and an expected 7.9 percent in growth till 2020, the
state is poised to capitalize on this growth and become a strong emerging tech market,
particularly across the IT (Tech Core) where it had the 2nd fastest growth rate.

!

This report also highlights opportunities for improvement and support for the tech sector.
These metrics are venture capital funding, small business survival, and industry focused
R&D where the state scored below a top 15th ranking. For example, North Carolina has
some the best publically funded research universities in the country with high rates of
science and engineering funding, but new companies and startups may have a harder time
accesses funding and support in their early years. Opportunities also exist to continue
encouraging STEM education and careers to minority communities in the state to help
diversify the industry.

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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SWOT Analysis of North Carolina’s Technology Sector
Strengths
•
•
•
•
•
•

Strong employment growth across 1year and 5-year timeframes
Software and IT subgroups are driving
industry growth
Comparative advantage in high-tech
manufacturing
High levels of academic R&D funding for
science and engineering
Increasing rate of technology transfer
from universities
High percentage of women in the
industry workforce

OpportuniDes
•
•
•

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

Sector has large multiplying eﬀect on
total state economy
Potential to grow minority presence in
industry
Early education and preparation for
STEM fields

Weaknesses
•
•
•

R&D funding for industry in the state is
ranked below average
Venture capital funding lags behind
comparable technology states
Average performance in
entrepreneurship and small business
metrics

Threats
•

•
•

•

Higher educational requirements to
meet job demand may result in a labor
shortage
Start-ups may lack adequate access to
capital
Competition between other emerging
tech states, including many Southern
states
Talent wars
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It is in the industry and policy makers’ best interest to support the technology sector in
any way possible. Technology leaders from across the state have many suggestions
including strengthening the talent pipeline, attracting more capital, investing in the
technology infrastructure and improving the state's business climate.

!

!

!

!
!

!
!

A
Brian Baker

A
Chris Laney

A
Daniel Minto

A
Jerry Fralick

A
Jim Roberts

A
Nick Kottyan

A
Patrick O'Neal

A
Saundra Williams

A
Seth Caprien

A
Steve Yager 1
Steve Yager 2

A
Todd Cunningham

The report was written by Sara Casey and Ted Abernathy of Economic Leadership LLC of
Raleigh, NC. Videos were created and edited by Carly Abernathy.
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APPENDIX

Total Technology Sector 6-digit NAICS Code Breakdown
NAICS
Code

NAICS DescripDon

Super Sub-Category

Sub-Category

Manufacturing
or Service

Crude Petroleum and Natural Gas
211111 Extraction

Petroleum and Natural
Energy Technology
Gas

High-Tech
Services

211112 Natural Gas Liquid Extraction

Petroleum and Natural
Energy Technology
Gas

High-Tech
Services

Bituminous Coal and Lignite
212111 Surface Mining

Coal

Energy Technology

High-Tech
Services

Bituminous Coal Underground
212112 Mining

Coal

Energy Technology

High-Tech
Services

212113 Anthracite Mining

Coal

Energy Technology

High-Tech
Services

213111 Drilling Oil and Gas Wells

Petroleum and Natural
Energy Technology
Gas

High-Tech
Services

Support Activities for Oil and Gas
213112 Operations

Petroleum and Natural
Energy Technology
Gas

High-Tech
Services

Coal

Energy Technology

High-Tech
Services

Energy Technology

High-Tech
Services

Energy Technology

High-Tech
Services

221113 Nuclear Electric Power Generation Nuclear

Energy Technology

High-Tech
Services

221114 Solar Electric Power Generation

Renewable Energy

Energy Technology

High-Tech
Services

221115 Wind Electric Power Generation

Renewable Energy

Energy Technology

High-Tech
Services

Geothermal Electric Power
221116 Generation

Renewable Energy

Energy Technology

High-Tech
Services

Biomass Electric Power
221117 Generation

Renewable Energy

Energy Technology

High-Tech
Services

221118 Other Electric Power Generation

Renewable Energy

Energy Technology

High-Tech
Services

Electric Bulk Power Transmission
221121 and Control

Power Generation

Energy Technology

High-Tech
Services

221122 Electric Power Distribution

Power Generation

Energy Technology

High-Tech
Services

213113 Support Activities for Coal Mining
221111 Hydroelectric Power Generation
Fossil Fuel Electric Power
221112 Generation

Hydroelectric
Power Generation
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221210 Natural Gas Distribution

Petroleum and Natural
Energy Technology
Gas

High-Tech
Services

Water Supply and Irrigation
221310 Systems

Environmental
Services

Environmental
Technology

High-Tech
Services

221320 Sewage Treatment Facilities

Remediation and
Waste Management

Environmental
Technology

High-Tech
Services

Steam and Air-Conditioning
221330 Supply

Environmental
Services

Environmental
Technology

High-Tech
Services

324110 Petroleum Refineries

Petroleum and Natural
Energy Technology
Gas

High-Tech
Services

Medicinal and Botanical
325411 Manufacturing

Hardware

Life Sciences

High-Tech
Manufacturing

Pharmaceutical Preparation
325412 Manufacturing

Hardware

Life Sciences

High-Tech
Manufacturing

In-Vitro Diagnostic Substance
325413 Manufacturing

Hardware

Life Sciences

High-Tech
Manufacturing

Biological Product (except
325414 Diagnostic) Manufacturing

Hardware

Life Sciences

High-Tech
Manufacturing

Semiconductor Machinery
333242 Manufacturing

Hardware

IT

High-Tech
Manufacturing

Optical Instrument and Lens
333314 Manufacturing

Hardware

IT

High-Tech
Manufacturing

Photographic and Photocopying
333316 Equipment Manufacturing

Hardware

IT

High-Tech
Manufacturing

Electronic Computer
334111 Manufacturing

Hardware

IT

High-Tech
Manufacturing

Computer Storage Device
334112 Manufacturing

Hardware

IT

High-Tech
Manufacturing

Computer Terminal and Other
Computer Peripheral Equipment
334118 Manufacturing

Hardware

IT

High-Tech
Manufacturing

Telephone Apparatus
334210 Manufacturing

Hardware

IT

High-Tech
Manufacturing

Radio and Television Broadcasting
and Wireless Communications
334220 Equipment Manufacturing
Hardware

IT

High-Tech
Manufacturing

Other Communications
334290 Equipment Manufacturing

Hardware

IT

High-Tech
Manufacturing

Audio and Video Equipment
334310 Manufacturing

Hardware

IT

High-Tech
Manufacturing

Bare Printed Circuit Board
334412 Manufacturing

Hardware

IT

High-Tech
Manufacturing
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Semiconductor and Related
334413 Device Manufacturing

Hardware

IT

High-Tech
Manufacturing

Capacitor, Resistor, Coil,
Transformer, and Other Inductor
334416 Manufacturing

Hardware

IT

High-Tech
Manufacturing

Electronic Connector
334417 Manufacturing

Hardware

IT

High-Tech
Manufacturing

Printed Circuit Assembly
(Electronic Assembly)
334418 Manufacturing

Hardware

IT

High-Tech
Manufacturing

Other Electronic Component
334419 Manufacturing

Hardware

IT

High-Tech
Manufacturing

Electromedical and
Electrotherapeutic Apparatus
334510 Manufacturing

Hardware

Life Sciences

High-Tech
Manufacturing

Search, Detection, Navigation,
Guidance, Aeronautical, and
Nautical System and Instrument
334511 Manufacturing

Hardware

IT

High-Tech
Manufacturing

Hardware

Environmental
Technology

High-Tech
Manufacturing

Instruments and Related Products
Manufacturing for Measuring,
Displaying, and Controlling
334513 Industrial Process Variables
Hardware

Environmental
Technology

High-Tech
Manufacturing

Totalizing Fluid Meter and
334514 Counting Device Manufacturing

Hardware

Environmental
Technology

High-Tech
Manufacturing

Hardware

Environmental
Technology

High-Tech
Manufacturing

Life Sciences

High-Tech
Manufacturing

Life Sciences

High-Tech
Manufacturing

Automatic Environmental Control
Manufacturing for Residential,
334512 Commercial, and Appliance Use

Instrument Manufacturing for
Measuring and Testing Electricity
334515 and Electrical Signals
Analytical Laboratory Instrument
334516 Manufacturing
Irradiation Apparatus
334517 Manufacturing

Hardware
Hardware

Other Measuring and Controlling
334519 Device Manufacturing

Hardware

IT

High-Tech
Manufacturing

335911 Storage Battery Manufacturing

Hardware

Environmental
Technology

High-Tech
Manufacturing

335921 Fiber Optic Cable Manufacturing

Hardware

IT

High-Tech
Manufacturing

All Other Miscellaneous Electrical
Equipment and Component
335999 Manufacturing

Hardware

IT

High-Tech
Manufacturing
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Surgical and Medical Instrument
339112 Manufacturing
Surgical Appliance and Supplies
339113 Manufacturing

Hardware
Hardware

Life Sciences

High-Tech
Manufacturing

Life Sciences

High-Tech
Manufacturing

Dental Equipment and Supplies
339114 Manufacturing

Hardware

Life Sciences

High-Tech
Manufacturing

511210 Software Publishers

Software

IT

High-Tech
Services

Wired Telecommunications
517110 Carriers

Internet &
Telecommunications

IT

High-Tech
Services

Wireless Telecommunications
517210 Carriers (except Satellite)

Internet &
Telecommunications

IT

High-Tech
Services

517410 Satellite Telecommunications

Internet &
Telecommunications

IT

High-Tech
Services

517911 Telecommunications Resellers

Internet &
Telecommunications

IT

High-Tech
Services

517919 All Other Telecommunications

Internet &
Telecommunications

IT

High-Tech
Services

Data Processing, Hosting, and
518210 Related Services

Internet &
Telecommunications

IT

High-Tech
Services

Internet Publishing and
Broadcasting and Web Search
519130 Portals

Internet &
Telecommunications

IT

High-Tech
Services

Life Sciences

High-Tech
Services

Life Sciences

High-Tech
Services

541330 Engineering Services
541380 Testing Laboratories

R&D and Testing
R&D and Testing

Custom Computer Programming
541511 Services

Software

IT

High-Tech
Services

Computer Systems Design
541512 Services

Software

IT

High-Tech
Services

Computer Facilities Management
541513 Services

Software

IT

High-Tech
Services

541519 Other Computer Related Services

Software

IT

High-Tech
Services

Environmental Consulting
541620 Services

Environmental
Services

Environmental
Technology

High-Tech
Services

Other Scientific and Technical
541690 Consulting Services

R&D and Testing

Life Sciences

High-Tech
Services

Research and Development in
541711 Biotechnology

R&D and Testing

Life Sciences

High-Tech
Services
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Research and Development in the
Physical, Engineering, and Life
541712 Sciences (except Biotechnology)

R&D and Testing

Life Sciences

High-Tech
Services

562111 Solid Waste Collection

Remediation and
Waste Management

Environmental
Technology

High-Tech
Services

562112 Hazardous Waste Collection

Remediation and
Waste Management

Environmental
Technology

High-Tech
Services

562119 Other Waste Collection

Remediation and
Waste Management

Environmental
Technology

High-Tech
Services

Hazardous Waste Treatment and
562211 Disposal

Remediation and
Waste Management

Environmental
Technology

High-Tech
Services

562212 Solid Waste Landfill

Remediation and
Waste Management

Environmental
Technology

High-Tech
Services

Solid Waste Combustors and
562213 Incinerators

Remediation and
Waste Management

Environmental
Technology

High-Tech
Services

Other Nonhazardous Waste
562219 Treatment and Disposal

Remediation and
Waste Management

Environmental
Technology

High-Tech
Services

562910 Remediation Services

Remediation and
Waste Management

Environmental
Technology

High-Tech
Services

562920 Materials Recovery Facilities

Remediation and
Waste Management

Environmental
Technology

High-Tech
Services

562991 Septic Tank and Related Services

Remediation and
Waste Management

Environmental
Technology

High-Tech
Services

All Other Miscellaneous Waste
562998 Management Services

Remediation and
Waste Management

Environmental
Technology

High-Tech
Services
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In addition to our sub-category breakdown of the technology sector, we also reviewed statistics on a
few super sub-categories of the industry. The following table provides further understanding of how
each super sub-category contributes to the employment, earnings, and sales numbers of the Total
Technology Sector.

!

North Carolina’s Technology Sector by Super Sub-category, 2014

Subsectors

Employment
2014
Change
Employment (2009-2014)

Coal

91

Average
Sales,
Establishments, Earnings,
2014
2014
2014
(millions)

NaDonal
LocaDon
QuoDent

279.2%

7

$60,271

$25

0.04

3,751

1.8%

541

$77,125

$375

1.01

64,005

-2.2%

759

$118,222

$28,986

1.31

55

-81.9%

11

$105,183

$28

0.32

39,413

14.4%

2,176

$93,148

$16,480

1.03

1,196

-50.7%

2

$141,405

$911

0.85

2,339

0.8%

115

$87,293

$1,592

0.10

Power Generation

9,161

0.0%

225

$130,374

$5,835

0.94

Renewable Energy

124

4.2%

14

$91,885

$50

0.48

42,073

3.0%

4,042

$107,324

$8,657

0.76

9,875

27.8%

861

$52,454

$1,508

0.85

56,555

52.9%

8,499

$106,273

$10,394

0.91

228,638

12.4%

17,252

$105,675

$74,840

0.89

Environmental Services
Hardware
Hydroelectric
Internet &
Telecommunications
Nuclear
Petroleum and Natural
Gas

R&D and Testing
Remediation and Waste
Management
Software
TOTAL TECH SECTOR

Source: EL estimates based on EMSI (2014).
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Tech OccupaDons SOC Code Breakdown
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OccupaDon
SOC Code

OccupaDon DescripDon

11-3021

Computer and Information Systems Managers

11-9041

Architectural and Engineering Managers

13-1081

Logisticians

13-1111

Management Analysts

13-1161

Market Research Analysts and Marketing Specialists

13-1199

Business Operations Specialists, All Other

13-2031

Budget Analysts

13-2041

Credit Analysts

13-2051

Financial Analysts

15-1111

Computer and Information Research Scientists

15-1121

Computer Systems Analysts

15-1122

Information Security Analysts

15-1131

Computer Programmers

15-1132

Software Developers, Applications

15-1133

Software Developers, Systems Software

15-1134

Web Developers

15-1141

Database Administrators

15-1142

Network and Computer Systems Administrators

15-1143

Computer Network Architects

15-1151

Computer User Support Specialists

15-1152

Computer Network Support Specialists

15-1199

Computer Occupations, All Other

15-2011

Actuaries

15-2021

Mathematicians

15-2031

Operations Research Analysts

15-2041

Statisticians

15-2091

Mathematical Technicians

15-2099

Mathematical Science Occupations, All Other

17-2011

Aerospace Engineers

17-2021

Agricultural Engineers

17-2031

Biomedical Engineers

17-2041

Chemical Engineers
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17-2051

Civil Engineers

17-2061

Computer Hardware Engineers

17-2071

Electrical Engineers

17-2072

Electronics Engineers, Except Computer

17-2081

Environmental Engineers

17-2111

Health and Safety Engineers, Except Mining Safety Engineers and
Inspectors

17-2112

Industrial Engineers

17-2121

Marine Engineers and Naval Architects

17-2131

Materials Engineers

17-2141

Mechanical Engineers

17-2151

Mining and Geological Engineers, Including Mining Safety Engineers

17-2161

Nuclear Engineers

17-2171

Petroleum Engineers

17-2199

Engineers, All Other

17-3021

Aerospace Engineering and Operations Technicians

17-3022

Civil Engineering Technicians

17-3023

Electrical and Electronics Engineering Technicians

17-3024

Electro-Mechanical Technicians

17-3025

Environmental Engineering Technicians

17-3026

Industrial Engineering Technicians

17-3027

Mechanical Engineering Technicians

17-3029

Engineering Technicians, Except Drafters, All Other

19-1042

Medical Scientists, Except Epidemiologists

19-2021

Atmospheric and Space Scientists

19-2031

Chemists

19-2032

Materials Scientists

19-2041

Environmental Scientists and Specialists, Including Health

19-4011

Agricultural and Food Science Technicians

19-4041

Geological and Petroleum Technicians

19-4051

Nuclear Technicians

19-4091

Environmental Science and Protection Technicians, Including Health

43-9011

Computer Operators

43-9111

Statistical Assistants
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