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EXECUTIVE SUMMARY

On October 29%, 2018, Governor Roy Cooper signed Executive Order 80, entitled “North Carolina’s Commitment
to Address Climate Change and Transition to a Clean Energy Economy.” The order directed the NC Department of

Commerce to:

« Evaluate the current and projected workforce demands in North Carolina’s clean energy and clean

transportation sectors,

 Assess the skills and education required for employment in these sectors, and

« Recommend actions to help North Carolinians develop such skills and education.

Based on this charge, the Department of Commerce found the following:

North Carolina has a |arge clean economy workforce in a range of industries and
occupations.

 Nearly 300,000 workers currently work in clean economy industries, including clean energy generation, energy

efficiency, and clean transportation.

While not all of these industries are 100% “clean,” they employ the workforce needed to transition to a clean
economy.

These industries employ workers in a wide range of occupations, with jobs available at all education, skill, and
wage levels.

North Carolina is meeting current clean economy workforce needs overall, in
large part because of its strong workforce and education systems.

High School CTE programs, Community College programs, and University Energy Research Centers all
contribute workers to the clean economy workforce.

One out of three workers currently working in the clean economy has participated in a Community College
education or training program.

Over 29,000 credentials were granted at all post-secondary institutions in the state in relevant curricular
programs, with large numbers in Business-related degrees, Mechanic and Repair Technologies, Engineering,
Production, Construction, and Transportation related programs.

North Carolina has opportunities to prepare its workforce for growth of the
clean economy.

Strong employer engagement with workforce and education partners will be vital to meeting future needs.

Workforce and education providers should work to increase awareness of job opportunities for youth to develop
the pipeline of future workers including apprenticeships and other work-based learning.

The Department of Commerce’s business and workforce development programs should be utilized to support the
clean economy.

North Carolina should specialize in strategic sectors of the clean economy and work to become a leading clean
economy state—great potential exists in offshore wind energy production, for example.


https://files.nc.gov/ncdeq/climate-change/EO80--NC-s-Commitment-to-Address-Climate-Change---Transition-to-a-Clean-Energy-Economy.pdf

The clean energy and transportation sectors are made up of a diverse set of industries.

Based on previous research and existing industry classifications, the clean energy and transportation sectors can be

divided into three broad groups of industries.
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wind, and geothermal » Construction, including .

residential, industrial,

» Construction and and commercial; specialty

maintenance of the .. .
o ) contracting industries such
facilities and infrastructure
to transmit, distribute,

and store energy

as roofing, plumbing and
HVAG; and finish carpentry .

« Manufacturing of products * Manufacturing, including

used in energy production HVAC equipment,

and use such as turbines,
transformers, wiring, and
storage batteries

semiconductors,
instruments, lighting and
appliances

low- or zero-emission
vehicles

Manufacturing

of transportation
equipment, including
trucks, buses, rail, and
motor vehicle parts

Transportation service
industries such as bus, rail,
and freight trucking are
also important industries in
this category

This workforce assessment identifies the industries and occupations that make up the clean generation, energy

efficiency, and clean transportation industry groups. The standard classification systems used in this assessment

to identify industries and occupation in these three industry groups capture some jobs that are not 100% clean. For

example, electricians are a key occupation in the clean energy generation industry group, but not all electricians

spend all of their time on clean energy activities.

As a result, this assessment does not provide a definitive
accounting of clean energy and clean transportation
jobs in North Carolina. Rather, this assessment provides
valuable data on the industries and occupations that
comprise these clean industry groups. The industries
identified employ the workforce needed in the clean
generation, energy efficiency, and clean transportation
sectors. If these sectors continue to expand, North
Carolina will see an increase in associated clean jobs.

By supporting the workforce in these industries, North
Carolina will continue to be well positioned in an Electrical Engineers
increasingly clean economy.

Solar Photovoltaic Installers

Transit and Intercity Bus Drivers
Electrical Power-Line Installers
First-Line Construction Supervisors
Plumbers and Pipefitters
Construction Managers

HVAC Mechanics and Installers

FASTEST-GROWING PROJECTED
OCCUPATIONS (BY 2026) INCLUDE:

43%
15%
15%
12%
12%
12%
12%
11%



LARGEST GROUPS OF WORKERS
BY OCCUPATION

Electricians 12,000
Power-Line Installers & Repairers 3,500
HVAC Mechanics & Installers 11,000
Construction Laborers 11,000
gg;z rI_‘.,lir;ce) I‘Csonstructlon 95,000
Construction Managers 7,000
Carpenters 9,500
Plumbers 9,500
Roofers 2,700
Welders 2,500
Igliabrrliucf;atiglzring Assemblers & 17,000
greia:,\g S& Tractor-Trailer Truck 28,000
;;glflnta I'.I:uCk & Delivery Services 7,000
Freight Laborers 12,000
Bus Drivers 3,400
Bus & Truck Mechanics 2,200

Core industries for the clean economy
employ workers in a wide range of
occupations.

The clean economy includes a wide range of
occupations, including truck drivers, electricians,
construction supervisors, and HVAC installers and
mechanics.

Projected job growth is particularly high for
occupations including solar photovoltaic installers,
bus drivers, electrical line workers, and construction

supervisors.

Jobs are available at all education,
skill, and wage levels

« Many of these jobs require only high school
education and some additional training

« Community Colleges offer a range of credentials and
short-term training relevant to these occupations

+ Four-year degrees are required for jobs such as
electrical engineers, architects, and managers

» Median annual wages range from $30k
(Construction Laborers) to $100k (Engineers and
Managers)

Seven of these occupations are ranked as “5-Star” jobs, based on wages, projected growth rate, and projected job

openings:
o tion Growth Rate Job Openings 2018 Median
cetpatio (by 2026) (by 2026) Annual Wages

Construction Managers 11.8% 12,123 $97,290
Cost Estimators 10.0% 7,143 $59,750
Electrical Engineers 11.2% 3,969 $91,680
Elect}“lcal Power-Line Installers & 14.5% 4,178 $59,690
Repairers
First-Line Supervisors of
Construction Trades & Extraction 12.4% 27,095 $59,040
Workers
First-Line Superv.lsors of Mechanics, 8.9% 14,590 $63,620
Installers, & Repairers
General & Operations Managers 10.6% 46,843 $108,750



INTRODUCTION

On October 29%, 2018, Governor Roy Cooper signed Executive
Order 80, entitled “North Carolina’s Commitment to Address
Climate Change and Transition to a Clean Energy Economy.”
The order directed the NC Department of Commerce to develop
clean energy and clean transportation workforce assessments,

which shall:

 Evaluate the current and projected workforce demands
in North Carolina’s clean energy and clean transportation

sectors,

 Assess the skills and education required for employment
in these sectors, and

o Recommend actions to help North Carolinians develop such
skills and education.

In order to carry out this charge, members of the Department
of Commerce consulted with industry experts and other
stakeholders (including other state agencies and education
and workforce development partners); consulted with national
and state-level research organizations; conducted a literature
review; and carried out analysis of industry and occupational
data available to the Labor and Economic Analysis Division (a
list of stakeholders is provided in the Appendix).

Though this process, the NC Department of Commerce has
determined the following:

1. North Carolina has a large clean energy economy,
including clean generation, energy efficiency, and clean

transportation industries;

2. North Carolina is meeting current workforce needs
overall, in large part because of its strong workforce
and education systems;

3. North Carolina has opportunities to prepare its
workforce for growth of the clean economy.

After an explanation of the methodology underlying this assessment, this document discusses workforce finding and

5-STAR JOB PROFILE

Construction Managers

Projected Growth Rate by 2026: 11.8%
Job Openings by 2026: 12,123
2018 Annual Median Wages: $97,290

Construction managers plan, coordinate,
budget, and supervise construction
projects from start to finish.

Construction managers typically must
have a bachelor’s degree, and learn
management techniques through on-
the-job training. Large construction firms
increasingly prefer candidates with both
construction experience and a bachelor’s
degree in a construction-related field.

See more at bls.gov/ooh

opportunities for North Carolina’s clean generation, energy efficiency, and clean transportation industry groups.


https://files.nc.gov/ncdeq/climate-change/EO80--NC-s-Commitment-to-Address-Climate-Change---Transition-to-a-Clean-Energy-Economy.pdf
https://files.nc.gov/ncdeq/climate-change/EO80--NC-s-Commitment-to-Address-Climate-Change---Transition-to-a-Clean-Energy-Economy.pdf
https://www.bls.gov/ooh/

l. Clean Economy Workforce Assessment Methodology

To assess North Carolina’s clean energy and clean transportation workforce, Commerce identified three industry
groups and the occupations they include. This enables the identification of valuable information related to
employment levels, salary, required education and skills, and demographics, as well as projected growth.

A. What are Clean Energy and Clean Transportation Industries?

While there are various definitions of “clean” energy or transportation industries, this document groups these
industries into three categories: 1) Clean Energy Generation+: the production, storage, transmission and
distribution of energy from zero-emission sources’; 2) Energy Efficiency: efforts to broadly increase energy
efficiency; and 3) Clean Transportation: transportation based on reduced- or zero-emission vehicles.

Due to the relatively recent emergence of these technologies, the existing, commonly used industrial classification
system does not comprehensively capture the many types of activities and jobs occurring under the broad “clean”
umbrella term. Specifically, the 2017 North American Industrial Classification System (NAICS) defines industries
as groups of establishments (business locations) that provide similar goods or services and serves as the primary
classification system for industrial activity used by the federal statistical agencies such as the Bureau of Labor
Statistics.? Although the 2017 NAICS system includes some directly relevant industries such as Solar Electric Power
Generation, this industry includes only establishments with this specific code and their direct employees. This
industry code, would not, however, include employees of establishments categorized in other ways. For example,
establishments whose employees install solar panels on a house may be classified as part of the Residential Electrical
Contractors industry or the Residential Roofing Contractors industry, or even as Temporary Help Services,
depending on the primary activity and coding of the establishment. Furthermore, establishments that produce

the solar panels themselves would be categorized as a Manufacturing industry. Therefore, capturing the range

of business activities relevant to the clean economy requires analyses across a relatively broad range of industry
classifications rather than a limiting the analyses to a narrowly defined group of industries.

B. What are Clean Energy and Clean Transportation Occupations?

While the NAICS system classifies establishments into similar activities, workers can be classified into occupations
based upon the work they regularly carry out as well as their skills, education, training, and credentials. The
Bureau of Labor Statistics uses the Standard Occupational Classification (SOC) system to categorize workers in
occupations.® A small number of occupations work only in specialized industries, but most work across many
different industries. For example, an Electrician could work in any of the industries mentioned above. The SOC
system is periodically updated as new occupations emerge (and older ones disappear), however many of the
current occupational titles may not be fully reflective of the changing nature of job activities. For example, the SOC
system currently has occupations such as Wind Turbine Technicians and Solar Photovoltaic Installers, but these
are relatively small groups, and similar work may be performed by workers currently categorized as Mechanics,
Electricians, or even Roofers.

Although these classification systems do not fully capture all of the relevant industries and occupations involved

in the clean economy, they are the best systems available and are essential to accessing state and national data on
employment, wages, education and skills and other economic data. While it is relatively easy to recognize certain
industries and occupations (such as Solar Electric Power Generation and Solar Photovoltaic Installers), there are
many other types of activities that are less obvious but relevant to clean energy and clean transportation, including



Professional and Business Services (including Scientific Research and Development Services), Education Services,
and even Public Administration. In addition, as industries and occupations shift over time in response to changing
technologies, some may become more relevant to the clean economy. For example, while clean energy or energy
efficiency may have been more of a distinct (and perhaps “niche”) set of activities in the past, it is now much more
common for a wide range of businesses and individuals to seek out clean energy sources to power their operations
and homes, to upgrade their existing facilities and homes to be more energy efficient, and to generally incorporate
more sustainability principles into their overall businesses and lives. Similarly, aspects of clean transportation, such
as improved fuel efficiency, increased electrification of vehicles, and automation and connectivity technology will

have broad impacts for many businesses and individuals.

C. How Have Other Researchers Defined These Industries and
Occupations?

Deciding which industries and occupations to include, and whether to count all employment and activity as “clean,”
is a challenge that researchers and industry groups have tackled in various ways. Typically, these fall into three
different approaches:

1. Surveys of Businesses (either of energy-related or unknown firms)
2. Economic Impact Modeling
3. Industry and Occupational data analysis

In terms of the survey approach, one of the most comprehensive national energy-related employment surveys is the
U.S. Energy and Employment Report (USEER), conducted by BW Research partnership on behalf of the National

CLEAN ENERGY WORKFORCE INITIATIVE EXAMPLES

Cape Fear Community College CAPEFEAR
Electrical Lineworker Training Program COMMUNITY

' COLLEGE
cfecc.edu/workforce/lineman

The Carolina Energy Workforce Consortium (representing
North and South Carolina) estimates that the industry will
need approximately 800 new lineworker each year for
the next 5 years. To meet that demand, Cape Fear
Community College’s Electrical Lineworker Training
Program is a 10-week course designed to prepare
students career as an electrical lineworker. Students in
the program learn the skills and knowledge required of an
apprentice lineworker: setting and climbing poles;
Installing cross arms, hardware, lines and transformers;
using tools and equipment of the trade through field
experience; overhead & underground construction
practices; electric theory & practice; safety and

teamwork; and commercial driving.



https://www.usenergyjobs.org/
https://www.naseo.org/
https://cfcc.edu/workforce/lineman/

Association of State Energy Officials (NASEO) and the Energy Futures Initiative (EFI). Building on previous

versions of the survey carried out by the U.S. Department of Energy until 2017, the USEER is a survey of 22,500
business establishments across the nation and seeks to determine the proportion of establishments and employees
that work with specific energy-related technologies (including both fossil-fuel based as well as clean energy).
Based on the 6,100 responses to the survey, the researchers developed incidence rates among industries (by state)
as well as apportioned employment across industry categories, seeking to overcome some of the classification

challenges noted above. Based on these responses, the researchers provide state-level breakouts of energy-related
employment in five categories: 1) Electric Power Generation, 2) Fuels, 3) Transmission, Distribution, and Storage,

4) Energy Efficiency, and 5) Motor Vehicles. Within each category, the researchers are further able to breakout the
employment by detailed technology (such as Solar Electric within Electric Power Generation). According to the
2019 results (based on 2018 employment), North Carolina has a low concentration of energy employment compared
to the U.S. overall, with 54,198 “Traditional Energy” workers (19,894 in Electric Power Generation, 8,342 in Fuels,
and 25,962 in Transmission, Distribution, and Storage), an additional 86,559 jobs in energy efficiency, and 71,414
jobs in motor vehicles. Within Electric Power Generation, the researchers estimate NC’s Solar Electric Generation
employment at 8,912 (including 6,719 full-time jobs), with smaller numbers of other clean technology applications
such as wind and hydroelectric.

Building on these state-level breakouts of the USEER data, Environmental Entrepreneurs (E2) and the Clean Jobs
Counts campaign focus specifically on what they define as clean energy jobs in five categories: 1) Energy Efficiency
(86,559), 2) Renewable Energy (12,091), 3) Grid and Storage (3,469), 4) Clean Vehicles (7,280), and 5) Fuels (1,513).
Based on their analysis, NC has a total of 110,913 clean energy jobs across these five categories, making up over half
of NC'’s total energy-related employment as calculated by the USEER (212,172).

Another survey-based approach to estimating the size of these industries comes from the NC Sustainable Energy
Association (NC SEA)’s 2018 North Carolina Clean Energy Industry Census, a survey of 2,368 firms with 1,495
responses (and supplemental modeling for non-respondents). Based on the results, clean energy employs 43,238 jobs
in the state, with the highest levels in Energy Efficiency (23,892), Solar (6,457), and Alternative Fuel Vehicles (2,542),
followed by Energy Storage (1,749), Bioenergy (1,629), Geothermal (1,075) and Wind (1,062), among other technologies.

CLEAN ENERGY WORKFORCE INITIATIVE EXAMPLES

Central Carolina Community College i
(
Sustainability Technologies Program (Q %m#C%E?LINA

cccc.edu/sustainability

The Sustainability Technologies Program at Central
Carolina Community College opens the door to a variety
of careers in the growing green economy. The Associate
in Applied Science in Sustainability Technologies degree
builds on the college’s long experience in training
workers and entrepreneurs for fields that are both earth-
and consumer-friendly. Career options for graduates

are varied, including building performance analysts,
renewable energy technicians, green building specialists,

and sustainability managers



https://www.naseo.org/
https://energyfuturesinitiative.org/
https://static1.squarespace.com/static/5a98cf80ec4eb7c5cd928c61/t/5c7f375515fcc0964aa19491/1551841115357/USEER+Energy+Employment+by+State.pdf
https://www.e2.org/
https://www.e2.org/reports/clean-jobs-north-carolina-2019/
https://www.e2.org/reports/clean-jobs-north-carolina-2019/
https://energync.org/wp-content/uploads/2019/06/2018_NC_Clean_Energy_Industry_Census_Web-1.pdf
https://www.cccc.edu/sustainability/

NC SEA has also used an economic impact approach, specifically
commissioning Research Triangle International (RTI) to update
their Economic Impact Analysis of Clean Energy Development
in North Carolina in 2019, which modeled the “direct and
secondary effects associated with major energy efficiency

initiatives and the construction, operation, and maintenance of
renewable energy projects” in the state between 2007 and 2018.
Based on the $14.8 billion invested in clean energy development
(at an estimated cost of $1.2 billion to state government) during
this time period, their model estimates employment of 169,127
annual full-time equivalents (FTEs).*

An example of the industry and occupational data analysis
approach to defining clean energy jobs comes from the
Brookings Metropolitan Policy Program’s recent report entitled

“Advancing Inclusion Through Clean Energy Jobs” (April 2019).

While recognizing previous national and state-level approaches
aimed at quantifying the number of jobs in the clean energy
economy (including the USEER and others), the Brookings
researchers take a different approach by first identifying
groups of relevant industries and then focusing on occupations
that are particularly concentrated in those industries. The
researchers claim the advantages to this approach are both
specific (by defining a clear set of power generating sectors)
and flexible (as occupations shift over time in response to
industry shifts).

They then proceed to create sets of 6-digit NAICS industries®

for each of the three industry categories, based on industries
identified in previous studies such as the USEER, the BLS’s.
green jobs survey, and a 2011 Brookings report called “Sizing the

Clean Economy”. Brookings analyzes the occupations working

in these industries (through a staffing pattern breaking out all
the occupations within a given industry) and focuses on the
concentration quotient for each occupation. This quotient simply
divides an occupation’s share of sectoral employment by the
occupation’s share of national employment, resulting in a value
of greater than one (more concentrated in those industries than
in the overall economy) or less than one (less concentrated).

5-STAR JOB PROFILE

Electrical Engineers

Projected Growth Rate by 2026: 11.2%
Job Openings by 2026: 3,969
2018 Annual Median Wages: $91,680

Electrical engineers design, develop,
test, and supervise the manufacture of
electrical equipment, such as electric
motors, radar and navigation systems,
communications systems, or power
generation equipment. Electrical
engineers also design the electrical
systems of automobiles and aircraft.

Electrical engineers must have a
bachelor’s degree. Employers also

value practical experience, such as
internships or participation in cooperative
engineering programs.

See more at bls.gov/ooh

Based on this methodology, the researchers develop lists of 113, 172, and 186 occupations for the clean energy, energy

efficiency, and environmental management sectors, respectively, and utilize these sets of occupations for additional

analysis.


https://energync.org/wp-content/uploads/2019/05/v3NCSEA_Economic_Impact_Analysis_of_Clean_Energy_Development_in_North_Carolina_2019.pdf
https://energync.org/wp-content/uploads/2019/05/v3NCSEA_Economic_Impact_Analysis_of_Clean_Energy_Development_in_North_Carolina_2019.pdf
https://www.brookings.edu/wp-content/uploads/2019/04/2019.04_metro_Clean-Energy-Jobs_Report_Muro-Tomer-Shivaran-Kane.pdf
https://www.bls.gov/ggs/
https://www.bls.gov/ggs/
https://www.brookings.edu/research/sizing-the-clean-economy-a-national-and-regional-green-jobs-assessment/
https://www.brookings.edu/research/sizing-the-clean-economy-a-national-and-regional-green-jobs-assessment/
https://www.bls.gov/ooh/

D. How Does This Workforce Assessment Differ?

These various approaches to studying the clean economy differ in their definitions, methodologies, and therefore
their ultimate results. While they each have advantages and drawbacks, they all provide valuable perspectives on the
challenges of capturing these emerging sets of industries and jobs. To fulfill the directive outlined in Executive Order
80, the workforce assessment used in this report borrows most closely from the Brookings approach, but with a few
differences. Like the Brookings report, this assessment begins with defining groups of industries, but is more focused
on occupational analysis than industry job counts. This assessment also includes three broad industry groups, but
does not include environmental management industries and instead creates a clean transportation group. And finally,
this assessment also analyzes occupations working in these industries, but focuses on the largest occupational groups
within each industry group (rather than concentration). This allows a focus on the occupations with the largest job

opportunities across the state, rather than highly concentrated but perhaps smaller-scale occupations.

This approach to selecting industries, like the Brookings approach, is a broad one—by including a large set, it seeks

to capture relevant industries, some proportion of which may be involved in “clean” activities. While survey-based
approaches are more appropriate to estimating what proportions of industry employment are clean, this approach

is more focused on specific worker occupations. As the Brookings report points out, as new technologies are adopted
these jobs will be affected in various ways, with some growing or shrinking in size, as well as changing in job activities.

CLEAN ENERGY WORKFORCE INITIATIVE EXAMPLES

Central Piedmont Community College
Tesla START Program %) CENTRAL PIEDMONT

. COMMUNITY COLLEGE
cpcc.edu/programs/automotive-systems-technology

In April 2018, Central Piedmont Community College
became the first community college in the country to
host the Tesla START program, a partnership that
provides students with the skills necessary for job
placement as a service technician at Tesla service
centers. The START Program Technician will go through
an intensive 12-week EV service training program
designed to provide the candidate with the skills
necessary for a successful career with Tesla. During the
program, students will develop technical expertise and
earn certifications through a blended approach of
in-class theory, hands-on labs and self-paced learning.
Students are also given enhanced soft skills and team-

based repair practices.


https://www.cpcc.edu/programs/automotive-systems-technology

ll. Workforce Assessment Findings

The NC Department of Commerce has reached the following findings based upon its analysis using the methodology
described above. This section describes these findings in more detail.

1. North Carolina has a large clean economy workforce;

2. North Carolina is meeting current workforce needs overall, in large part because of strong workforce and
education systems;

3. North Carolina can do more to prepare its workforce for growth of the clean economy.

A. North Carolina Has a Large Clean Economy Workforce

THREE CLEAN INDUSTRY GROUPS

Based on previous research and existing industry classifications, North Carolina’s clean energy and transportation
sectors can be divided into three broad groups of industries: Clean Energy Generation+, Energy Efficiency, and Clean
Transportation. While not all these industries are exclusively “clean”, they all involve products and services relevant
to clean energy and transportation and employ the workforce needed in these emerging industries. If recent trends
continue, a greater share of these industries are expected to become clean in response to market demands. The

goal in creating these groups is not to produce a definitive employment count or to capture all possibly relevant
activities, but rather to use them as a starting point for identifying important occupations in the clean workforce.
The job counts below should therefore be considered as the maximum clean energy- and transportation-related
industry employment. (See Appendix 1 for a complete list of 6-digit NAICS industries).

Clean Energy Generation+ is comprised of 18 industries defined at the 6-digit NAICS level (presented below in broader
groups to avoid data suppression). These industries include several Utilities industries involved in electric power
generation from multiple zero-emission sources including hydroelectric, solar, wind, and geothermal. Electric power
transmission and control as well as distribution are also included, while recognizing that these activities do not
distinguish between power generated by “clean” sources or fossil-fuel based sources. Several Construction industries
are included in this grouping, including power and communication line construction and electrical contractors.
Finally, this group include some Manufacturing industries relevant to grid components such as the manufacturing of
turbines and turbine generator sets, transformers, storage batteries, and current-carrying wiring devices.

CLEAN ENERGY GENERATION+ INDUSTRIES

Grouped to avoid data suppression

2018 Jobs 5-Year Growth Rate
Utility Construction and Electrical Contractors 41,589 28.3%
Power Generation and Supply 8,260 84.9%
Other Electrical Equipment & Component Manufacturing 4,338 -6.0%
Power }3011er, Heat Exc;hanger, Turbine & Turbine Generator 2,244 110.9%
Set Units Manufacturing
Power, Dlstr.lbuuon, & Specialty Transformer 640 6.3%
Manufacturing
CLEAN ENERGY GENERATION+ TOTAL 57,071 27.9%
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Energy Efficiency is a set of 37 industries defined at the 6-digit NAICS level (presented below in broader groups to
avoid data suppression). These industries involve the Construction of energy-efficient buildings and provisions of
energy efficient services, as well as the Manufacturing of energy-efficient products. A large range of Construction
industries are included, from construction of new housing, commercial, and industrial buildings to remodeling
and specialty contracting industries such as roofing, plumbing and HVAC, and carpentry contractors. This category
also includes Professional and Technical Services such as architectural, drafting, and building inspection services.
Manufacturing industries in this category includes manufacturing of energy-related products and equipment used
in energy production and energy efficiency more broadly, such as metal window and door manufacturing, electric

lighting, heating and cooling equipment, and household appliance manufacturing.

ENERGY EFFICIENCY INDUSTRIES

Grouped to avoid data suppression

2018 Jobs 5-Year Growth Rate
Building Construction & Land Subdivision 49,083 31.3%
Plumbing & HVAC Contractors 39,779 32.2%
Electronic Instrument & Semiconductor Manufacturing 12,587 13.8%
Carpentry & Other Specialty Contractors 10,924 10.5%
Arch'ltectural, Landscape, Drafting & Building Inspection 6,395 10.2%
Services
HVAC & Con}meraal Refrigeration Equipment 5,877 8.5%
Manufacturing
Roofing Contractors 5,328 9.4%
Nonmetallic Mineral Product and Architectural & o
Structural Metals Manufacturing 4,335 22.6%
Household Appliance, Mlsc;ellaneous Electrical Equipment 3,497 933.6%
& Component Manufacturing
Motor & Generator Manufacturing 3,038 9.1%
Electric Lighting Equipment Manufacturing 900 -7.2%

ENERGY EFFICIENCY TOTAL 141,744 25.6%



Clean Transportation is a set of 33 industries defined at the 6-digit NAICS level (presented below in broader groups
to avoid data suppression). The industries involve the Manufacturing of motor vehicles and parts, rail components
as well as transportation service industries. A large range of Manufacturing is included, from automobile and
truck manufacturing to a variety of motor vehicle parts manufacturing and railroad rolling stock manufacturing. A
variety of transportation service industries are also included, such as rail transportation,® freight trucking, public
and school buses, and other specialty transportation such as taxi service and charter buses.

CLEAN TRANSPORTATION INDUSTRIES

Grouped to avoid data suppression

2018 Jobs 5-Year Growth Rate
Truck Transportation 43,075 15.7%
Transportation Equipment Manufacturing 27,310 21.3%
Couriers and Messengers 18,741 31.2%
Transit and Ground Passenger Transportation 8,480 14.2%
Support Activities for Rail Transportation 346 25.9%
CLEAN TRANSPORTATION TOTAL 97,951 19.9%

LARGEST OCCUPATIONS IN NC’S CLEAN INDUSTRIES

For each of the three industry categories, analysts applied a staffing pattern of occupations working in each of the
industries.” This approach reveals the largest occupations (at the most detailed 5-digit SOC level), focusing on those
occupations comprising at least one percent of all occupations in the industry group. While this approach differs
from the methodology used in the Brookings report, which focuses on occupational concentration within an industry
group, this methodology captures the most common jobs within each industry rather than highly specialized (but
smaller in number) types of jobs.?

This approach resulted in a set of 21 occupations within the Clean Energy Generation+ group, 20 occupations in
Energy Efficiency and 15 occupations in the Clean Transportation group. These occupations account for nearly 2/3
of the total jobs in the Clean Energy Generation+ and Energy Efficiency categories and approximately 3/4 of the
Clean Transportation jobs. While these highlighted occupations represent the majority of the workforce in these
industries, it is important to recognize there are many smaller but significant occupations within each group. The
occupations that account for the largest amount of employment are worth highlighting in that they offer significant
opportunities for existing and prospective workers throughout the state.

CLEAN ENERGY GENERATION+ OCCUPATIONS

Occupation 2018 Jobs in Group % of Total Jobs in Group
Electricians 12,385 21.7%
Helpers—Electricians 4,839 8.5%
Electrical Power-Line Installers & Repairers 3,519 6.2%

First-Line Supervisors of Construction Trades &

0,
Extraction Workers 3,266 5.7%
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Occupation
Construction Laborers
Construction Managers
Office Clerks, General

Operating Engineers & Other Construction Equipment
Operators

Telecommunications Line Installers and Repairers

First-Line Supervisors of Mechanics, Installers, &
Repairers

General & Operations Managers

Telecommunications Equipment Installers & Repairers,
Except Line Installers

Secretaries & Administrative Assistants, Except Legal,
Medical, & Executive

Assemblers & Fabricators, All Other, Including Team
Assemblers

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

Customer Service Representatives
Bookkeeping, Accounting, & Auditing Clerks
Security & Fire Alarm Systems Installers
Cost Estimators

Electrical Engineers

Solar Photovoltaic Installers

2018 Jobs in Group
2,086
1,386
1,281

1,229
1,185
1,122
960

880
851
808

798

690
678
630
597
592
272

ENERGY EFFICIENCY OCCUPATIONS

Occupation

First-Line Supervisors of Construction Trades &
Extraction Workers

Heating, Air Conditioning, & Refrigeration Mechanics
& Installers

Carpenters

Plumbers, Pipefitters, & Steamfitters
Construction Laborers

Construction Managers

Office Clerks, General

Assemblers & Fabricators, All Other, Including Team
Assemblers
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2018 Jobs in Group

10,844

10,772

9,541
9,445
8,727
5,762
4,638

3,655

7% of Total Jobs in Group
3.7%
2.4%
2.2%

2.2%
2.1%
2.0%
1.7%

1.5%
1.5%
1.4%

1.4%

1.2%
1.2%
1.1%
1.0%
1.0%
0.5%

7% of Total Jobs in Group

7.7%

7.6%

6.7%
6.7%
6.2%
4.1%
3.3%

2.6%



Occupation
General & Operations Managers

Secretaries & Administrative Assistants, Except Legal,
Medical, & Executive

Helpers—Pipelayers, Plumbers, Pipefitters, &
Steamfitters

Roofers
Bookkeeping, Accounting, & Auditing Clerks

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

Cost Estimators
Sales Representatives, Services, All Other
Sheet Metal Workers

Operating Engineers & Other Construction Equipment
Operators

Welders, Cutters, Solderers, & Brazers

Architects, Except Landscape & Naval

2018 Jobs in Group
2,878

2,864

2,730

2,710
2,483

2,438

2,118
1,981
1,926

1,922

1,526
1,387

CLEAN TRANSPORTATION OCCUPATIONS

Occupation
Heavy & Tractor-Trailer Truck Drivers
Laborers & Freight, Stock, & Material Movers, Hand

Assemblers and Fabricators, All Other, Including Team
Assemblers

Light Truck or Delivery Services Drivers

First-line Supervisors of Transportation & Material
Moving Workers, Except Aircraft Cargo Handling
Supervisors

Bus & Truck Mechanics & Diesel Engine Specialists
Bus Drivers, School or Special Client

Bus Drivers, Transit & Intercity

Office Clerks, General

Dispatchers, Except Police, Fire, & Ambulance
Industrial Truck and Tractor Operators

First-Line Supervisors of Production & Operating
Workers

Customer Service Representatives

2018 Jobs in Group
27,963
11,788

9,113

7,109
2,919

2,189
1,858
1,555
1,504
1,291
1,212

1,137

1,041

7% of Total Jobs in Group
2.0%

2.0%

1.9%

1.9%
1.8%

1.7%

1.5%
1.4%
1.4%

1.4%

1.1%
1.0%

7% of Total Jobs in Group
28.5%
12.0%

9.3%

7.3%
3.0%

2.2%
1.9%
1.6%
1.5%
1.3%
1.2%

1.2%

1.1%



Occupation 2018 Jobs in Group % of Total Jobs in Group
Inspectors, Testers, Sorters, Samplers, & Weighers 989 1.0%
Welders, Cutters, Solderers, & Brazers 940 1.0%

As can be seen in the tables above, the largest occupations in the Clean Energy Generation+ category are
construction occupations (such as electricians and electricians’ helpers, first-line supervisors, and operating
engineers) and installation and repair occupations (electrical powerline and telecommunication line installers).
These are followed by a mix of production, management, and office and administrative occupations. The Energy
Efficiency group also has large numbers of construction occupations, including supervisors, plumbers, carpenters,
and roofers, and HVAC mechanics and installers. The Clean Transportation group contains a large number of truck
drivers (both heavy and light truck or delivery), assemblers and fabricators, bus and truck mechanics, and various
types of bus drivers.

WAGES AND EDUCATIONAL REQUIREMENTS FOR CLEAN ECONOMY OCCUPATIONS

The wages for these occupations cover a wide range, from $28,880 annually for freight laborers to $108,750 annually
for general and operations managers. The majority of these occupations pay higher wages than state average for all
occupations. Of the 41 occupations in all three industry groups, 25 (61%) have median wages higher than the state
median for all occupations ($35,750), while 16 (39%) of the occupations have median annual wages lower than the

state median.

Median Annual

Occupation

Wage 2018

General & Operations Managers $108,750
Construction Managers $97,290
Electrical Engineers $91,680
Architects, Except Landscape & Naval $78,200
First-Line Supervisors of Mechanics, Installers, & Repairers $63,620
Cost Estimators $59,750
El