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Buffalo Mcuntain TVA
wind farm near

Ouok Ridge, TN
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Gold LEED-Certified A.M. Burton Health Sciences Cen-
ter with Geothermal Heat Pump, located at Lipscomb
University in Nashville.
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Executive Summary

e The Department of Labor and Workforce Development conducted a green jobs survey to iden-
tify individuals in Tennessee in 2010 working in the green economy. The following definition
was used for the green economy:

The green economy encompasses the economic activity related to reducing the use of

fossil fuels, decreasing pollution and greenhouse gas emissions, increasing the efficiency

of energy usage, recycling materials, and developing and adopting renewable sources of
1

energy.

o The following 10 green economic activity sectors were surveyed: energy efficiency, renewable energy,
sustainable transportation, green construction, environmental protection, agriculture and forestry, green
manufacturing, recycling and waste reduction, research and consulting, and governmental and regulatory
administration.

o The total number of green jobs (jobs for which individuals spent 50 percent or more of their time in one
of the green economic activities above) was 43,804. This is a current total for 2010 and does not include
additional jobs coming on line during 2011-2013 from investments such as the Hemlock and Wacker
polysilicon plants, the Nissan lithium battery plant, and others that are described in a companion report.

e There are a total of 3645 vacancies in green jobs across the state in all industries. This correlates to over
8% annual growth for green jobs; much faster than the statewide average.

e The green economic activity with the most jobs was energy efficiency (8,966 jobs); sustainable transpor-
tation (5,839) was the second most populous. The prominence of energy efficiency jobs here is consis-
tent with national trends that show three or more times as many jobs in this area as in renewable energy.
Green manufacturing (5,466 jobs) was the third largest. Renewable energy included 8% (3,539) of the
jobs.

e The greatest number of green jobs (19,485) was found in the eastern part of the state, followed by the
middle and then the west. In middle Tennessee, the largest proportion of jobs (30 percent) was in en-
ergy efficiency; the next largest (18 percent) was in environmental protection. In the west, energy effi-
ciency (22 percent) and sustainable transportation (16 percent) jobs were most numerous.

e The industries in the state with the most green jobs include construction (22 percent), manufacturing (22
percent), transportation (13 percent), and professional and technical services (13 percent).

¢ In the professional and technical services industry, the largest green occupations included architects;
electronics engineers; civil engineers; and environmental scientists and specialists. Geoscientists and
environmental engineers were notable, as well. Most occupations require at least a bachelor’s degree. In
construction, most numerous are heating, air conditioning, and refrigeration mechanics; electricians;
roofers; carpenters; and insulation workers. Educational requirements for these ranged from moderate-
term on the job training to long-term and some postsecondary training.

o Employers were asked to estimate the number of workers in green jobs that they expected to employ in
the next year. Based on these estimates, growth rates for key occupations were calculated. The most rap-

'Dierdorff, E.,Norton, J., Kroustalis, C.,Rivkin, D. & Lewis, P. (2009). Greening of the World of Work: Implications for
O*Net-SOC and New and Emerging Occupations. Raleigh, NC: National Center for O*Net Development.
www.onetcenter.org.
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idly growing occupations as reported by employers were solar photovoltaic installers; computer software
engineers (systems software); separating, filtering, clarifying, precipitating, and still machine operators;
laborers and material movers; and urban and regional planners. The state had a very small number of
solar installers in the recent past, especially with certifications, so it is not surprising they are experienc-
ing rapid growth from their small base. Some other names for separating, filtering , etc. machine opera-
tors are refinery operators and chemical operators. This occupation is important in the biofuels and bio-
mass industries which are developing in East and West Tennessee.

Among the largest green occupations in Tennessee are team assemblers, who may manufacture energy
efficient appliances or solar or wind energy components; civil engineers, who are LEED project engi-
neers or who direct sustainable city planning; transit or intercity bus drivers, who drive clean-fuel or low
-sulfur buses; construction laborers, who work on home weatherization; and environmental scientists
and specialists, who monitor environmental impacts and provide recommendations for mitigation.

The most common educational requirement for green jobs is moderate-term on-the-job training (34 per-
cent of jobs); some formal or apprenticeship training could substitute for training on-the-job. Short-term
on-the-job training (three months or less) is sufficient for 20 percent of jobs. The next most frequent re-
quirement is a bachelor’s degree (14 percent), which is required for most scientific, technical, engineer-
ing, and computer-related jobs.

Average annual wages by occupational group ranged from $28,855 for the transportation and material
moving occupations to $67,262 for management, business, and financial related occupations. Sixteen
percent of jobs had special training or certification requirements, ranging from occupation specific train-
ing to LEED or other certification such as abatement to equipment operator licenses. Recruiting difficul-
ties were expected for occupations ranging from solar installers to chemists to energy auditors to sales
representatives.

Green occupations in potentially short supply range from refuse and recyclable material coordinators to
agricultural science technicians to construction managers to energy auditors to urban planners, machin-
ists, wholesale sales representatives and environmental engineers. As the economy improves and new
innovative companies and products come on line, additional shortage areas will develop.

With the loss of many manufacturing jobs in the last several years, sustained job growth is necessary in
Tennessee to bring the unemployment rate back to pre-recession levels. This study indicates that green
jobs are growing faster than the statewide average. It is vital to continue to attract green industries while
supporting workers’ training needs for the available positions.

Besides providing employment, green jobs also create positive benefits to the community by reducing
waste, using renewable energy, saving electricity, mitigating negative environmental situations, and cut-
ting costs. Rising electricity and fuel prices, concerns about climate change, and the need for greater
domestic supplies of energy all point to a need for an expansion of green economic activities. The de-
velopment of a statewide strategy, including coordinating research and commercialization opportunities
and expanding the green supply chain, could reap substantial economic benefits for Tennessee.
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INTRODUCTION

With global clean energy and finance investment reaching a new level of $243 billion in 2010, 30 per-
cent more than in the previous year, this is an industry with many profitable opportunities for Ten-
nesseans. U.S. investment was third with $34 billion.*

Governor Haslam’s new Jobs4Tn Plan will focus on six key industry clusters in Tennessee, including
the automotive industry and advanced manufacturing and energy technologies. The automotive indus-
try focus will include Nissan and VVolkswagen, developing new energy efficient vehicles in Tennessee.
Advanced manufacturing will include industry sectors producing clean energy products. A strong em-
phasis will be placed on rural development and the needs of existing industries.

A strong foundation has been laid for the growth of new energy-related technologies in Tennessee and
to provide opportunities for longer term energy savings for businesses and individuals. In the Tennes-
see Department of Labor’s 2008 study “Growing Green: The Potential for Green Job Growth in Ten-
nessee,” seven steps that states could take to promote green jobs initiatives were listed, as follows:

Targeting specific green jobs and developing regional data
Using energy standards to help create green jobs
Upgrading and retooling for the new economy

Connecting green economic and workforce development
Building green partnerships

Building pathways out of poverty

Measuring program success

Tennessee has taken some bold steps to move forward with initiatives in these areas.

Targeting green jobs: This study provides information for local and state governments and workforce
agencies to examine more closely their regional advantages relating to green jobs and to help them tar-
get specific jobs for training and workforce development.

In the 2008 study, Tennessee’s green jobs priorities were identified as biofuels production and distribu-
tion; energy efficient vehicle production, including the electric car; expanding smart grids; energy effi-
ciency of public buildings and industries; and solar-related and geothermal expansion.

Former Governor Bredesen’s task force on Energy Policy had four major areas of recommendations:
(1) Government leading by example (LBE); (2) Methods to improve residential efficiency; (3) Expand-
ing the production and use of renewable energy; and (4) Growing the clean energy sector in Tennessee.

Using energy standards: Subsequently, the state’s 2009 Tennessee’s Clean Energy Future Act was
drafted and became law. It included four key provisions: (1) Establishment of a retrofit energy effi-
ciency program for state buildings; (2) Targets for the state motor fleet for electric vehicles and greater
average fuel economy; (3) State purchase of Energy Star appliances and the naming of Clean Energy
Technology as an emerging industry; (4) Establishment of a residential building code which could over
the longer term reduce energy consumption. Various initiatives to support these priorities have been
taken by the Tennessee Department of General Services, the Department of Environment and Conser-
vation, and the Tennessee Board of Regents. Since May 2008 the Energy Efficient Schools Initiative
has provided grants and loans to Tennessee school systems for investments to save energy and tax dol-
lars.

! American Society for Public Administration. (March-April 2011).Global clean energy investment reached re-
cord $243 billion in 2010. PA Times.: 1,7.
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Upgrading and retooling for the new economy: Tennessee is the home of Sharp Industries, one of the
largest solar panel manufacturing companies in the world; Siag-Aerosyn, which manufactures wind
towers; and a manufacturer of flat glass for panels and energy efficient windows. In addition, the state
has attracted more than 5 billion dollars of additional investments related to clean energy. A study by
Middle Tennessee State University will soon detail the number of green jobs being created by these
investments.

To create jobs and reduce energy costs for homeowners and businesses, federal tax credits have been
available for energy efficiency and some renewable energy investments. The Tennessee Valley Author-
ity instituted energy audits and limited reimbursement for energy efficiency improvements. The Gen-
eration Partners program aided the bottom line of both homeowners and businesses who invested in
clean energy generation. State tax credits have been available for business clean energy investment.

Tennessee received more than 1 billion dollars in funding from the American Recovery and Reinvest-
ment Act (ARRA) to improve the environment and for energy-saving investments, including among
them environmental cleanup at Oak Ridge, weatherization assistance, clean water improvements, funds
for local governments to improve energy efficiency, and research on new fuels and energy sources.

Connecting green economic and workforce development and building pathways out of poverty: Ten-
nessee has been successful in obtaining a number of grants to train individuals in careers related to
green jobs. The Department of Labor and Workforce Development received a $5.5 million, three year
grant to train approximately 4,000 people in jobs related to energy efficiency, renewable energy, and
other green jobs.

Memphis Bioworks also received a $2.9 million Energy Training Partnership focused on West Tennes-
see to produce new training programs in such areas as “agricultural production for biomass crops, sus-
tainable design and construction, chemical processing, plant process operations and solar installation,”
as well as programs for “farmers and students in biomass processing and producer-to-processor supply
chain management.” 2

Operation Stand Down of Nashville also received $500,000 from the Veterans’ Employment and
Training Service to provide veterans with training opportunities related to these growing industries.
This study of green jobs in Tennessee was supported by an ARRA (American Recovery and Reinvest-
ment Act) grant of $765,000 which also is funding a study of Tennessee’s $5 billion in new green in-
vestments; improved self- service tools for job seekers on the Source Web site; and tools to assist laid
off auto workers to find jobs in energy-related sectors.

With Tennessee’s poverty rate at 15 per cent, Youthbuild in East Tennessee and Operation Stand Down
projects in Middle Tennessee are two efforts to assess, educate, provide job training, and create path-
ways to employment for sectors of the population too often trapped in poverty — low-income youth and
homeless veterans.

Building green partnerships: Regional public-private partnerships within industry sectors are engines
of economic growth and expansion of supply chains and can direct training resources to the most criti-
cal areas. The Memphis Bioworks Foundation has formed a partnership that covers a five-state/8-
county area of the Mississippi River Delta (including 21 counties in West Tennessee). This group re-
cently established the Mid-South Biobased Trade Association to support the development of the bio-
based products industry in this region of the Mid-South. Members include farmers, seed companies,
processors, manufacturers, merchandisers, and small businesses, among others, in an industry that

“Congressman Steve Cohen. January 6, 2010. “$2.9 million for Memphis Bioworks Foundation for Green Jobs
Training Programs.”
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could generate up to $230 billion in worldwide business by 2020, according to World Economic Forum
estimates.

Other state and regional partnerships are numerous and include Nissan and TVA on the development of
electric cars and charging capability. Knoxville has many collaborators including TVA, the Knoxville
Utilities Board, the Oak Ridge National Laboratory and others in its Solar City project. The Tennessee
Technology Centers and community colleges have been active in soliciting employer input for needed
training in energy-related sectors.

Measuring success: With the growth in green jobs that is documented in this study, Tennessee is in a
good position to target workforce strategies to strengthen its key industry clusters including automotive
and advanced manufacturing and to aid all existing businesses in reducing long-term energy costs and
resource use.

Nissan Leaf Being Charged
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Solar Panels as a Source of Energy at a Dairy Farm
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Green roof on Cherry Street in Chattanooga
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METHODOLOGY

A year before the U.S. Bureau of Labor Sta-
tistics released their definition of green jobs
in September 2010, Tennessee was tasked to
design its own green jobs survey. Lacking a
standard definition, Tennessee reviewed the
work which had been released by the Na-
tional Center for O*NET Development in
February, 2009.

The O*NET Center, based on a review of
more than 60 publications related to green
activities and related occupations, developed
the following working definition:

The green economy encompasses the eco-
nomic activity related to reducing the use of
fossil fuels, decreasing pollution and green-
house gas emissions, increasing the effi-
ciency of energy usage, recycling materials,
and developing and adopting renewable
sources of energy.*

Based on this broad definition, the O*NET
team identified 12 detailed green economic
activity sectors for further study. These sec-
tors can vary somewhat by state depending
on natural resources, entrepreneurial focus,
and regional industry clusters. Tennessee se-
lected 10 core green economic activities most
likely to be found in the state for further
study. These included:

Energy Efficiency — using less energy to pro-
vide the same level of energy service. Ac-
tivities include manufacturing, construction,
installation, production of energy-efficient
products (such as Energy Star-rated appli-
ances or more efficient lighting), energy-
efficiency services, weatherization, building
retrofitting/efficiency, energy efficient pro-
duction processes, energy distribution im-
provements (smart grid), transportation tech-
nology, and battery development and storage
improvement.

!Dierdorff, E., Norton, J., Drewes, D., Kroustalis, C.,
Rivkin, D.& Lewis, P. (2009) Greening of the World of
Work: Implications for O*Net-SOC and New and
Emerging Occupations. Raleigh, NC: National Center
for O*NET Development. www.onetcenter.org

Ibid., p. 3.

Renewable Energy — energy that is generated
from natural resources such as sunlight, wind,
rain, or geothermal heat; all of these sources
are naturally replenished. Activities include
manufacturing, production, construction, de-
sign, research, delivery, operation, storage and
maintenance of wind, solar, biomass, hydro,
and components, alternative transportation fu-
els, geothermal, ocean, methane, and waste
incineration as a fuel source.

Sustainable Transportation— any means of
transport with low impact on the environment,
including human or animal muscle-powered
vehicles or low carbon-fueled vehicles. Ac-
tivities include means of limiting emissions
and waste within the planet’s ability to absorb
them. Uses renewable resources at or below
their rates of generation, and uses non-
renewable sources at or below the rates of de-
velopment of renewable substitutes, while
minimizing the impact on the use of land and
noise generation.

Green Construction — creating structures and
using processes that are environmentally re-
sponsible and resource-efficient throughout a
building’s life cycle, from identifying a site to
design, construction, operations, maintenance,
renovation, and destruction. Activities include
creating green buildings designed to reduce the
overall impact of the built environment on hu-
man health and the natural environment by ef-
ficiently using energy, water and other re-
sources, protecting occupant health, improv-
ing employee productivity, and reducing
waste pollution and environmental degrada-
tion.

Environmental Protection — regards concern
for environmental conservation and improve-
ment of the state of the environment and seeks
to protect natural resources including plant and
animal species as well as their habitats for the
future. Activities include environmental reme-
diation (clean up and disposal of pollution,
waste, and hazardous materials), Superfund/
Brownfield redevelopment, and landfill resto-
ration. Additional activities relate to control-
ling commercial, transportation, and industrial

Tenncsscc’s Grccn Jobs KcPor'I: 21



emissions and pollution; water treatment, re-
cycling operations, and waste product manage-
ment and treatment. Includes controlling and
reducing emissions of CO2, other greenhouse
gases, wastewater and other pollutants.

Agriculture and Forestry — methods used to
preserve or improve these areas threatened or
affected by abuse. Land may be purchased or
secured in order to plant trees and monitored
for poaching and illegal logging. Activities
include usage of products and services to con-
serve, maintain, and improve natural resources
and the environment, including low carbon ag-
riculture, land management, water manage-
ment and conservation, wetlands restoration,
and environmental conservation. Also in-
cludes bioscience and related activities.

Green Manufacturing — is defined by the use
of recycled materials to make new products
(building materials reuse), producing products
using methods of source reduction (waste and
pollution) and product sustainability (viability
for future use), and through innovation includ-
ing alternative products or processes that have
a positive environmental and economic impact.

Recycling and Waste Reduction — a method for
reducing waste disposal which diverts waste
from landfills thereby reducing costs; it may
generate revenue from the sale of recyclable
materials. Activities include recycling and dis-
posal of household paints, cleaners, pesticides,
batteries, paper products, construction and
demolition materials like concrete and bricks,
metals, plastics, glass, organics like yard trim-
mings and wood debris, plastics, and reuse of
items like bicycles, furniture, toner cartridges,
and special materials like tires, couches and
TVs.

Research, Design, and Consulting — this sector
includes activities such as energy consulting or
research and other related business services.

Governmental and Regulatory Administration
— government jobs involving issues and regula-
tions relating to the environment; examples
include engineers, financial analysts, construc-
tion building inspectors, urban and regulatory
planners, and soil and water conservationists.

22 Tcnncssec’s Grccn Jobs chor‘t

Activities include educating the public, busi-
ness and government on energy efficiency, re-
newable energy, energy rating systems certifi-
cations (Energy Star, LEEDS), and more effi-
cient energy consumption. Also included are
informing appropriate parties and enforcing
energy standards and plans, and training on
effective use of energy-related products and
processes.

The O* NET team also identified broad cate-
gories of industries where these green eco-
nomic activities would most likely take place.
Tennessee used these broad industry categories
and other information from the Bureau of La-
bor Statistics to select detailed industry cate-
gories classified by the North American Indus-
try Classification System (NAICS) to include
in the final survey. To capture this informa-
tion, 11 major industry survey forms were de-
veloped to be sent to employers to ask them
about the green jobs currently at their firms.
The 11 major industries for which forms were
developed included the following:

e Agriculture and Natural Resources

e Administrative Support, Waste Man-
agement and Remediation
Construction

Management of Companies
Manufacturing

Other Services

Professional, Scientific, and Technical
Services

Public Administration
Transportation

Utilities

Wholesale and Retail Trade

TABLE 1 lists the industry forms and the
green economic activities included on each
form.

Occupations included on the industry survey
forms were selected from among those on the
O*Net report (green enhanced demand and
increased skill occupations), as well as from
industry staffing patterns available from the
Tennessee Occupational Employment Statis-
tics (OES) program. Employers were asked to
include all employees who worked in one of
the core green-related activities included on



the form for more than 50% of their work time.

The strategic partners working with the Labor
Market Information Section met to review the
industries, occupations, and green economic
activity sectors selected and made numerous
changes before the surveys were sent out.

Selection of the sample: The survey sample
consisted of 6,044 firms in 11 industry catego-
ries expected to have jobs in one of the 10
green core economic activities described
above. (A list of detailed NAICs industry in-

formation can be found in Appendix A-4).

The sample was selected by the U.S. Bureau
of Labor Statistics at the three digit (NAICS)
industry level from the detailed “green” in-
dustry list provided by Tennessee, for the 13
Local Workforce Investment Areas (LWIAS)
(see map, Figure 1).

A survey response rate of 45% was achieved
after two mailings and phone follow-up.

Hemlock Semiconductor, Clarksville

Tennessee’s Grccn Jobs RcPor'l: 2%
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Local electric saving invention

heads to the public

A product invented in a garage in
Pleasant View that can save on home
electric bills while resulting in longer
motor life in appliances and heating
and cooling units is ready to go

to the public.

The Powerhouse is pro-
duced by Black Hawk
Energy Products, LLC
based in Pleasant View.
Inventor Jerry Johnson
created the unit that
can reportedly save
up to 20% in elec-
tric bills as well as
maintain a con-
sistent current
flow to a
home and
elimi-
nate the
dim -
ming
of lights
when motors kick on in a
home such as the HVAC or refrigera-
tor.

Pleasant View’s Keith Harris and Will
Barnett became involved with the proj-
ect last fall to take the patented hox to
market.

“I had to take a long look at it and see
the testing at all levels. There are too
many snake oils out there and I would
not put my name on something that I
didn’t know would work,” said Harris.
“It has been tested on homes as well as
businesses and Swan’s in Smyrna and it
has performed and delivered.”

Harris said Swan’s Industry actually
had cooler running motors that meant
less energy needed and the motor had
to work less and results in less wear and
tear. Homeowners would benefit from

Tennessee’s (Green Jobs chor‘t

Jerry Johnson

less wear and tear on HVAC units,
motors or computers to have a consis-
tent energy flow without spikes.

“That’s why your lights will dim when
a motor kicks on in the home. The elec-
tric supply is drawing extra amps. The
Powerhouse captures the amps now

lost and supply that sudden need to
keep the draw from the rest of the
home to get the amps that.

- motor needs,” added Harris.
Blackhawk Energy has
representatives across
the country ready to fill
orders on the product
that wiil be produced

in Pleasant View.

Inventor Johnsen
built the first unit

in his garage on
Hunt Lane and
in 2007 Johnson
said he gave God
total credit for
the idea and capability to con-

struct the unit. “I wanted to help espe-
cially elderly people with their electric
bills and costs. I'want to see this go into

- production and see the jobs right here in

Pleasant View;” added Johnson.

Four years later with established patents
and years of home and business testing,
Johnson’s vision is coming to pass.

Harris said there are several stockhold-
ers in the Black Hawk Energy Products
and the next step to sell and install the
unit to the public has arrived.

For more information on installing a
home Powerhouse unit, call Blackhawk
at 746-4688 or get more information at
www.blackhawkenergysaver.com,

-Kerry R. McCarver



Survey Results
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SURVEY RESULTS

A survey of employers in Tennessee was nec-
essary to have an understanding of green jobs
throughout the state. The survey was con-
ducted during the third and fourth quarters of
2010. The sample of respondents represented a
broad number of the industries important to the
Tennessee economy. As noted by the figure
below, Tennessee has an estimated 43,800
green jobs, which accounts for roughly 1.5%
of the total public/private employment of
2,700,000. Tennessee’s survey was unique in
that it required a person working in a green job
to be performing that job for 50% or more of
his/her time at work, a more restrictive defini-
tion than many other states used.

Green Economic Activities

An important component of the TN Green Jobs
survey was the inclusion of occupations within
Green Economic Activity Categories. This pro-
vided in-depth information into the nature of
the occupation and what exactly differentiated
it as “green’ from other similar jobs.

Statewide the most common green activity was
improving energy efficiency, which accounted
for roughly one-fifth of all green activities.
This number is likely higher given that Green
Manufacturing and Green Construction often
incorporate principals of energy efficiency into
their processes.

Green Activity Number of Jobs
Agriculture and Forestry 1651
Energy Efficiency 8966
Environment Protection 4798
Governmental and Regulatory Administration 1149
Green Construction 4106
Green Manufacturing 5446
Recycling & Waste Reduction 5174
Renewable Energy 3539
Research & Development 3136
Sustainable Transportation 5839
Total 43804

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor
Market Information Section, Green Jobs Study, Spring 2011
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Sustainable Transportation was the second cling & Waste Reduction was one of the other

most common green activity, with 13% of all most common green activities as many firms

occupations engaging in high-efficiency trans- try to lower the amount of waste that is created

port and/or utilizing low carbon fuels. Recy- or use recycled materials to lower costs.
Figure 2

Distribution of Green Activities

A — Sustainable Agriculture and
Development, 7% Transportation, 13% Forestry, 4%

Energy Efficiency,
20%
Renewable Energy,

8% Environmental
Protection, 11%

Governmental and
Regulatory
Acmininistration 3%

Recycling and Waste
Reduction, 12%

Green
Manufacturing, 12%

Green Construction,
9%

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market
Information Section, Green Jobs Study, Spring 2011
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Regional Focus on Green Activities

The state of Tennessee has three main regions: ally. The figure below, divided into the three
East, West, and Middle Tennessee. It isim- regions, shows the number of jobs in each
portant to take a closer look at the green jobs green activity.

environment in each of these regions individu-

Figure 3
Tennessee Regions
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Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information
Section, Green Jobs Study, 2010

Table 3
. P . . a2
Regional Green Jobs Distribution by Green Activity
EAST MID WEST
Green Activity Number of Jobs Percent of Number of Jobs Percent of Number of Jobs Percent of

Jobs Jobs Jobs
Green Manufacturing 2663 14% 1487 10% 1297 13%
Recycling 3402 17% 816 6% 956 10%
Sustainable Transportation 2336 12% 1928 13% 1569 16%
Research and Development 1788 9% 810 6% 538 6%
Energy Efficiency 2395 12% 4426 30% 2160 22%
Environmental Protection 1806 9% 2663 18% n/p n/p
Green Construction 2237 11% 1091 7% 777 8%
Agriculture and Forestry 903 5% 578 4% 169 2%
Renewable Energy 1711 9% 152 1% n/p n/p
Governmental Regulation 244 1% 741 5% 161 2%
and Administration
Jobs Totals 19485 100% 14693 100% 9627 100%

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information
Section, Green Jobs Study, Spring 2011
Not publishable due to confidentiality

As one can see from the figure, activities re- Part of the discrepancy in the regional distribu-
lated to improving energy efficiency are tion of green jobs in these activities is due to
widely spread throughout the state. Research the number of responses gathered from firms
and Development jobs compose a larger per- in each region. While an adjustment has been
centage of the green activities in the east than made to account for this, the data continue to
in the other regions, while other activities are be slightly skewed when assessed on a regional
more prominent in the regions than in the east. basis.

Tennessee’s (reen Jobs chor‘t
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Green Industries
The survey was sent to companies in 11 differ-

ent industry groups throughout the state of TN.

These consisted of very high aggregations of
individual industries. Based upon the results,
the construction and manufacturing industries
employ the largest number of green jobs in the
state, accounting for almost half of the total.
These were followed by the transportation and
professional services industries, which also
employ a large number of workers in green
jobs.

The results are to be expected, as these are in-
deed the largest goods-producing industries in
the state, and thus they make up a large per-
centage of all the green jobs.

Table 4
Industry

Agriculture

Administrative Services
Construction

Management of Companies
Manufacturing

Other Services
Professional, Technical Services
Public Administration
Transportation

Utilities

Wholesale Trade

Total

Number of
Jobs

1205
2205
9834
0
9704
57
5801
3132
5839
1386
4639
43802

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information
Section, Green Jobs Study, 2010

Figure 4

Distribution of Green Jobs by Industry

Agriculture,
2.71%

Administrative
Services, 4.97%

Wholesale
Trade, 10.45%

Utilities, 3.12%

Construction,
22.15%

Transportation,
13.15%

Public
Administration,
7.05%

Manufacturing,

Professional, 21.859%

Technical ]
Services, \_Other Services,
13.06% 0.13%

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information
Section, Green Jobs Study, Spring 2011
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Regional Focus on Industries

The figure below shows the distribution of
green jobs throughout the state, when viewed
from the aggregate industry level. It should be
noted that there are more green jobs in east TN

Table 5

than in the other regions, though as mentioned
previously, this discrepancy is partly due to the
number of responses received from firms in
each of the regions (East TN had a higher re-
sponse rate).

Regional Green Jobs Distribution by Industry

EAST

Industry Number of Percent of

Jobs Jobs
Agriculture 457 2%
Administrative Services 1448 7%
Construction 3637 19%
Management of Companies n/p n/p
Manufacturing 3524 18%
Other Services n/p n/p
Professional, Technical Services 3843 20%
Public Administration 184 1%
Transportation 2336 12%
Utilities 1024 5%
Wholesale Trade 2974 15%
Total Jobs by Region 19485 100%

MID WEST
Number of Percent of Number of Percent of

Jobs Jobs Jobs Jobs

579 4% 169 2%

226 2% 531 6%
4467 30% 1731 18%

0 0% 0 0%

2346 16% 3835 40%

0 0% 0 0%

1420 10% 538 6%

2787 19% 161 2%
1932 13% 1571 16%

263 2% 99 1%
673 5% 992 10%
14693 100% 9627 100%

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market

Information Section, Green Jobs Study, Spring 2011

Not publishable due to confidentiality

The industry distribution in each of the three
regions of Tennessee shows that manufactur-
ing and construction-related jobs are prevalent
throughout the state. This is to be expected, as
these comprise more green jobs than any other
industries. Transportation is another industry
that is evenly spread out. It is interesting to
note that wholesale trade jobs comprise a lar-

ger percentage in the east region than in the
others, as does professional, technical services.
Public Administration comprises a large per-
centage of the jobs in middle TN, as city/
county governments along with state depart-
ments comprise a large number of green jobs.
The west is heavily oriented around manufac-
turing.
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Green Occupations

Survey respondents were asked to provide in-
formation on the detailed occupations that pro-
vide goods or services in any of the green eco-

O — 4 r vC oo ©

=

Figure 5

nomic activities. The responses were coded
according to the Standard Occupational Code
(SOC) assigned to that particular occupation.
Below is a table of the largest green occupa-
tions in the state.

15 Largest Green Occupations in Tennessee

Civil Engineers

Construction Managers

Construction Laborers

Refuse and Recyclable IMaterial Collectars

Carpenters

Foofers

Environmental Scientists and Specdialists, IncludingHealth
tlectricians

General and Operations Managers

Bus Drivers, Transit and Intercity

IMaintenance and Repair Weorkers, General

Laborers and Freight, Stock, and IMaterial Movers, Hand
Heating, Air Conditioning, and Refrigeration Mechanics and Installers
Truck Drivers. Heavy and Tractor-Trailer

Team Assemblers

1000 2000 3000 4000 5000

NUMBER OF JOBS

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs
Study, Spring 2011

It is apparent that the largest industries also
contain the largest number of green occupa-
tions. For instance, the manufacturing industry
has almost 10,000 green jobs statewide, and
team assemblers make up a large percentage of
these. Many of the other large occupations are
related to construction activity, as well as
transportation.

The figure on the following page gives a more
detailed description of job duties associated

%6
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with the largest occupations. It is important to
draw a clear distinction between a typical non-
green job and one that is considered green. Of-
ten the jobs are very similar in terms of the
training requirements, but on-the-job duties
can be quite different. In some cases, the job
duties are exactly the same (i.e. insulation
blowing for carpenters) but are part of a project
that has different stated goals (LEED certified
construction vs. standard construction).



Occupation

Civil Engineers

Construction Managers

Construction Laborers

Refuse and Recyclable Material Collectors
Carpenters

Roofers

Environmental Scientists and Specialists, Including
Health

Electricians

General and Operations Managers

Bus Drivers, Transit and Intercity

Maintenance and Repair Workers, General

Freight, Stock, and Material Movers

Heating, Air Conditioning, and Refrigeration Me-
chanics and Installers

Truck Drivers, Heavy and Tractor-Trailer

Team Assemblers

Table 6
Selected Green Job Description

LEED AP Project Engineers, Sustainable City Planning
Manage Green Construction Projects

Home Weatherization, Energy Efficient Construction
Collect Recycled Material from sites, Sort Recycled Material
Home Weatherization, Install Insulation

Install Green Roofs, Repair/Retrofit Buildings

Monitor environmental impacts of activities, provide recom-
mendations for mitigation

Install/Connect Solar Panels, Energy Efficient Appliances

Oversee green construction operations, Manage green goods
production

Drive clean-fuel buses, low-sulfur buses

Maintain buildings to high efficiency, Install energy-saving com-
ponents

Manage Biofuel Storage, collect scrap metal
Install High-Efficiency HVAC systems, Retrofit existing ones

Haul Energy Star goods, Use low sulfur diesel

Manufacture Energy Efficient Appliances, Solar Panels

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs

Study, Spring 2011

A. O. Smith

A. O. Smith’s high-efficiency gas, elec-
tric and solar products lines drive com-
pany growth. Water heaters are at the
top of the list of a homeowner’s interest
in energy efficient appliances. The most
common green activity reported in the
TN Green Jobs Survey was improving
energy efficiency. Incentives along with
consumer interest in green products
spurred growth in 2010 despite flood
damage restoration costs and a de-
crease in new construction sales.

Source: http://www.aosmith.com/News/

A.O. Smith’s innovative hybrid water heater

Tennessee’s (reen Jobs chor‘t
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Most Common Occupations in Green Activities

Given that energy efficiency is the most com-
mon green activity statewide, it is prudent to
take a closer look at the occupations that are

involved in this process. The table below
shows the most common occupations that are

involved with this activity:

Table 7
Largest Occupations Engaged in Improving Energy Efficiency
Occupation Title Number Education Level
of Jobs

Heating, Air Conditioning, and Refrigeration
Mechanics and Installers

Electricians

Roofers

Insulation Workers, Floor, Ceiling, and Wall
Sheet Metal Workers

Team Assemblers

Weatherization Installers and Technicians

2013 Postsecondary vocational training

999 ' Long-term on-the-job training
770 Moderate-term on-the-job training
685 | Moderate-term on-the-job training
494 Long-term on-the-job training
356 Moderate-term on-the-job training
351 Moderate-term on-the-job training

Annual
Salary
$36,078

$40,032
$29,227
$35,052
$34,368
$28,776
$33,453

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs

Study, Spring 2011

The majority of these occupations are involved
either with construction or manufacturing, the
two industries most likely to engage in improv-
ing energy efficiency measures. Even though
this is a large segment of the green jobs state-
wide, the education requirements for these jobs

are relatively minimal in terms of formal edu-
cation. Most of the jobs involved in working
with energy efficiency do not require college
degrees, but rather require trades skills and on-

the-job training.

Table 8

Largest Occupations Engaged in Recycling and Waste Reduction

Occupation Title

Laborers and Freight, Stock, and Material Movers,
Hand
Refuse and Recyclable Material Collectors

Cutting, Punching, and Press Machine Setters,
Operators, and Tenders, Metal and Plastic

Maintenance and Repair Workers, General

General and Operations Managers

Welders, Cutters, Solderers, and Brazers

Number of Education Level
Jobs
1421 Short-term on-the-job training

799 Short-term on-the-job training

360 Moderate-term on-the-job
training

299 Moderate-term on-the-job training

273 Bachelor's or higher degree, plus
work experience
232 Postsecondary vocational training

Annual
Salary
$22,042

$28,083
$29,123

$32,517
$75,609

$33,131

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs

Study, Spring 2011

Recycling and Waste Reduction is another im-
portant green activity. The figure above shows
the largest occupations that engage in this par-
ticular activity. Salaries are relatively modest
compared to the statewide average, with the

38 T ennessee’s Grccn Jobs chor‘t

exception of General and Operations Managers
who oversee recycling operations at firms.
Training is generally confined to trade skills or

on-the-job.



Table 9

Largest Occupations Engaged in Environmental Protection

Occupation Title

Environmental Scientists and Specialists, Including
Health

Hazardous Materials Removal Workers
Environmental Engineering Technicians
Environmental Engineers

Landscaping and Groundskeeping Workers

LTI 2CE7 6l Education Level AONEL
Jobs Salary
777 Master's degree $54,166
448 qu?rate—term on-the-job $31.503
training
354 Associate degree $45,059
314 Bachelor's degree $74,009
278 Short-term on-the-job training $22,850

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs

Study, Spring 2011

Environmental Protection is another activity
that is common among green occupations in
Tennessee. The figure above shows the occu-
pations with the most jobs engaged in this par-
ticular activity. Salaries vary from moderately
high to moderately low, relative to the state

average. This is due to the fact that environ-
mental protection ranges from science-related
occupations to landscaping-oriented occupa-
tions. The education level also varies depend-
ing on the amount of training required for dif-
ferent occupations.

Table 10

Largest Occupations Engaged in Agriculture and Forestry

Occupation Title

Farm workers and Laborers, Crop, Nursery, and
Greenhouse

Nonfarm Animal Caretakers
Farmers and Ranchers
Purchasing Agents and Buyers, Farm Products

Public Relations Specialists

Number Education Level Annual Salary
of Jobs
505 Short-term on-the-job training $20,402
243 | Short-term on-the-job training $19,057
131 Long-term on-the-job training $32,300
130 ' Long-term on-the-job training $40,211
67 Bachelor's degree $41,701

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs

Study, Spring 2011

The common occupations shown in the figure
above require relatively modest training and
typically have salaries that are below the state-
wide average. The inclusion of Public Rela-
tions Specialist suggests that companies are
concerned about the environmental image that

is shown to the public regarding their agricul-
tural practices. The other occupations listed in
the figure above are very common to agricul-
ture activities, and in this case represent work-
ers that produce organic products or source
Forest Service Council (FSC) lumber.
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Table 11

Largest Occupations Engaged in Governmental and Regulatory Administration

Occupation Title Number of Education Level Annual

Jobs Salary
Fish and Game Wardens 150 Associate degree $50,002
Maintenance and Repair Workers, General 99 Moderate-term on-the-job training $32,517
Urban and Regional Planners 84 Master's degree S47,865
Construction and Building Inspectors 78 Work experience in a related occupation $39,950
Agricultural Inspectors 76 Work experience in a related occupation $39,376

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs
Study, Spring 2011

The fewest number of workers engage in ac- training. Fish and Game Wardens are em-
tivities related to Governmental & Regulatory ployed by the TN Department of Wildlife Re-
Administration. Occupations that do, however, sources and involve enforcement of the State
are typically paid near or better than the state- fish and wildlife codes.

wide average, and generally require some
Table 12

Largest Occupations Engaged in Green Construction

Occupation Title Number of Education Level Annual

Jobs Salary
Carpenters 783 Long-term on-the-job training $32,520
Construction Managers 530 Bachelor's degree $59,550
Architects, Except Landscape and Naval 520 Bachelor's degree $72,542
Construction Laborers 501 Moderate-term on-the-job training $25,145
Cement Masons and Concrete Finishers 308 Moderate-term on-the-job training $31,508

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs
Study, Spring 2011

Green Construction activities involve erecting and architects earn considerably more than the
and maintaining energy efficient and less pol- laborers on construction projects. Many of the
luting structures. Salaries and education vary architects listed above possess a LEED certifi-
depending on the role of the worker. Managers cation.

Weatherization

With rising electricity prices and citizens’ concern about fos-
sil fuels, weatherizing homes and businesses has become a
fast-growing industry in recent years. Tasks include energy
assessments, blowing high quality insulation, caulking win-
dows, high-efficiency shower heads, and installing smart me-
ters, among others. E3 Innovate is a Nashville-based com-
pany that has worked with homes and businesses to improve
their energy efficiency, often alongside LEED certified con-
struction projects.

Source: www.e3innovate.com
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Table 13

Largest Occupations Engaged in Green Manufacturing

Number
Occupation Title
upati : of Jobs

Team Assemblers 2419
Industrial Truck and Tractor Operators 412
Laborers and Freight, Stock, and Material 366
Movers, Hand
Mixing and Blending Machine Setters, Opera- 276
tors, and Tenders
Welders, Cutters, Solderers, and Brazers 193

Education Level

Moderate-term on-the-job training
Short-term on-the-job training

Short-term on-the-job training

Moderate-term on-the-job training

Postsecondary vocational training

Annual
Salary

$28,776
$27,816
$22,042

$32,615

$33,131

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs

Study, Spring 2011

The occupations that engage in Green Manu-
facturing activities generally require on the job
training and are paid less than the statewide

The Powerhouse 208/240

Tennessean, Jerry Johnson, has developed a green
product that reduces KW consumption, increases equip-
ment life and reduces maintenance costs. The Power
House 208/240 by Black Hawk Energy Products LLC,
“boosts, balances and stabilizes voltage across all
phases.” The system is available for both residential

and commercial use.

Source: www.blackhawkenergysaver.com

average. Tasks involve the production of green
goods, such as solar panel components, com-
pact fluorescent lights (CFLs), and biofuels.

Tennessee’s (reen Jobs chor‘t
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Table 14

Largest Occupations Engaged in Renewable Energy

Number

Occupation Title of Jobs Education Level Annual Salary
Team Assemblers 1224 Moderate-term on-the-job training $28,776
Power Plant Operators 286 Long-term on-the-job training $52,556
Civil Engineers 244  Bachelor's degree $69,398
General and Operations Managers 226 Eszf;elor s or higher degree, plus work experi- $75,609
Earth Drillers, Except Qil and Gas 175 Moderate-term on-the-job training $32,628

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section Green Jobs
Study, Spring 2011

Occupations engaged in Renewable Energy installing geothermal heating units to measur-
activities vary greatly, along with the salaries ing electricity demand in a given area and
and education requirements. Job tasks range planning how to make systems more efficient.

from producing renewable energy products, to

Ground Source Heat Pumps (GSHP)
can reduce energy consumption—and
corresponding emissions—by more
than 40 percent compared to electric
resistance heating with standard air-
conditioning equipment. A GSHP sys-
tem’s hardware has few moving parts
and should be maintenance free for at
least 20 years.

Geothermal in Tennessee

Implementation of the latest geothermal technology can lower our energy costs and lessen our impact
on the environment. Tax credits have made this option attractive to both new construction and existing
homes. The popularity of geothermal heat pumps has prompted the projected 8% growth rate for the
geothermal earth driller occupation.

The geothermal process is based on a simple principle. The earth is at a constant temperature of ap-
proximately 50 degrees Fahrenheit just below the frost line. During the winter months, a geothermal
heat pump takes in heat from underground and warms the air in a home. In the summer, it takes heat
from the air in our home and transfers it underground. Geothermal energy is pollution free and we
should have an endless supply.
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Table 15

Largest Occupations engaged in Research, Design, and Consulting

Occupation Title p LT Education Level GUILTEL

of Jobs Salary
Electronics Engineers, Except Computer 496 Bachelor's degree $81,332
Civil Engineers 370 | Bachelor's degree $69,398
Mechanical Engineers 234 Bachelor's degree $69,214
Electrical Engineers 220 | Bachelor's degree $82,369
Geoscientists, Except Hydrologists and Geographers 204 Master's degree $47,533

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs
Study, Spring 2011

The occupations engaged in the above green on more efficient products, computer net-
activity require high levels of education and works, pollution remediation, machinery and
earn salaries above the statewide average. Jobs environmental systems, among other tasks.

related to this green activity involve research

Biofuels

The fertile Delta region in West Tennessee is
uniquely positioned to take advantage of the
growing demand for crop-derived fuels. The
trucking industry may benefit greatly from this,
with many truckers already running low-sulfur
diesel. Memphis Bioworks, along with

the University of Tennessee, is funding research \
in these important areas of bioscience, studying p;
the potential of switchgrass biofuels, sorghum,
and many more cutting edge technologies.

Source: http://www.memphisbioworks.org/about.php

Table 16
Largest Occupations Engaged in Sustainable Transportation

Occupation Title Number Education Level Annual

of Jobs Salary
Truck Drivers, Heavy and Tractor-Trailer 3275 Short-term on-the-job training $36,065
Bus Drivers, Transit and Intercity 1261 Moderate-term on-the-job training $22,893
Dispatchers, Except Police, Fire, and Ambulance 573 Moderate-term on-the-job training $31,550
Automotive Service Technicians and Mechanics 389 Postsecondary vocational training $32,000
Transportation, Storage, and Distribution Managers 235 Work experience in a related occupa- $69,200

tion

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs
Study, Spring 2011

Jobs that engage in Sustainable Transportation manage the transportation network. Education
involve the transport of green goods (Energy levels are typically not high and salaries are
Star Products, etc.), use low-emission fuels, or generally below the statewide average.
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Most Common Occupations in Industries East Tennessee near the research centers of
Oak Ridge and the University of TN. Itis also
interesting to note that a large portion of them
are related to the field of environment science,
and many of the occupation titles involve engi-
neering or architecture.

The figure below shows the largest occupa-
tions in Professional, Technical, and Scientific
Services. Education levels are typically quite
high, as are the annual salaries for these jobs.
Many of the jobs in this industry are located in

Table 17

Largest Occupations in Professional, Technical, Services

Occupation Title Number Education Level Annual Sal-
of Jobs ary
Architects, Except Landscape and Naval 607 Bachelor's degree $72,542
Electronics Engineers, Except Computer 496 Bachelor's degree $81,332
Civil Engineers 472 Bachelor's degree $69,398
Environmental Scientists and Specialists, Including 434 = Master's degree $54,166
Health
Mechanical Engineers 420 Bachelor's degree $69,214
Geoscientists, Except Hydrologists and Geographers 389 Master's degree $47,533
Environmental Engineers 296 Bachelor's degree $74,009
Electrical Engineers 248  Bachelor's degree $82,369
Engineering Managers 209 Bachelor's or higher degree, plus $89,142
work experience

Architectural and Civil Drafters 198 Postsecondary vocational training $50,101

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs
Study, Spring 2011
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Table 18

Largest Occupations in Construction

Occupation Title Number
of Jobs

Heating, Air Conditioning, and Refrigeration 2374
Mechanics and Installers
Electricians 1046
Roofers 984
Carpenters 793
Construction Laborers 697
Insulation Workers, Floor, Ceiling, and Wall 685
Construction Managers 469
General and Operations Managers 333
Cement Masons and Concrete Finishers 308
Sheet Metal Workers 271
Weatherization Installers and Technicians 234

Education Level Annual
Salary
Postsecondary vocational training $36,078
Long-term on-the-job training $40,032
Moderate-term on-the-job training $29,227
Long-term on-the-job training $32,520
Moderate-term on-the-job training $25,145
Moderate-term on-the-job training $35,052
Bachelor's degree $59,550
Bachelor's or higher degree, plus work $75,609
experience
Moderate-term on-the-job training $31,508
Long-term on-the-job training $34,368
Moderate-term on-the-job training $33,453

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs

Study, Spring 2011

The Construction industry employs the largest
number of green workers in the state. Wages
are near the statewide average, while education
requirements are skills-based and on-the-job
training. Most of the jobs in this industry relate

to installation of energy efficient machinery or
products, as well as construction of LEED-
certified structures that often incorporate re-
newable energy into the design (solar panels,
geothermal, etc.).

Table 19

Largest Occupations in Public Administration

. . Number
Occupation Title of Jobs
Environmental Scientists and Specialists, In-
cluding Health 253
Fish and Game Wardens 343
Landscaping and Groundskeeping Workers 278
Environmental Engineering Technicians 259
Forest and Conservation Workers 169
Maintenance and Repair Workers, General 161
Forest and Conservation Technicians 118
Police and Sheriff's Patrol Officers 96
Urban and Regional Planners 87
Agricultural Inspectors 84

Education Level Annual

Salary
Master's degree $54,166
Associate degree $50,002
Short-term on-the-job training $22,850
Associate degree $45,059
Moderate-term on-the-job training $22,869
Moderate-term on-the-job training $32,517
Associate degree $32,531
Long-term on-the-job training $39,504
Master's degree $47,865
Work experience in a related occupation $39,376

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs

Study, Spring 2011

Occupations in the Public Administration in-
dustry generally revolve around city and
county management. This spreads across green

economic activities ranging from environ-
mental protection to agriculture, as well as en-
ergy efficiency and waste reduction.
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The Tennessee Department of Labor and

Regional Look at Green Occupations

Workforce Development divides the state into

13 Local Workforce Investment Areas

(LWIAS) for purposes of displaying jobs data

regionally. Each of the firms that were sur-

Figure 6

veyed was located in a particular LWIA, and
the data were summarized within these re-
gions. The average annual salary information
is local, based on data for that particular

LWIA.

Tennessee Local Workforce Investment Areas (LWIAs)

KNOXVILLE

The table below shows the largest occupations
in LWIA 3, which includes Knoxville. The oc-
cupations align with the largest industries in
East Tennessee, which include Professional,

Table 20

Technical Services, Construction, and Trans-
portation. Recycling is a prominent activity in
this region as well, reflected by the large num-
ber of Freight, Stock and Material Movers.

Largest Occupations LWIA 3 (Knoxville)

Occupation Title

Electronics Engineers, Except Computer
Architects, Except Landscape and Naval
Bus Drivers, Transit and Intercity

Heating, Air Conditioning, and Refrigeration Me-

chanics and Installers

Laborers and Freight, Stock, and Material Movers

Number

of Jobs
477
468
403
225

219

Education Level

Bachelor’s degree

Bachelor’s degree

Moderate-term on-the-job training
Postsecondary vocational training

Short-term on-the-job training

Annual
Salary
$83,173
$67,514
$23,672
$34,198

$22,365

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs
Study, Spring 2011
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CHATTANOOGA

In the following table the largest occupations systems, and civil infrastructure. Annual sala-
for the Chattanooga area are shown. This area ries are typically above the statewide median
is heavily weighted towards sustainable trans- average.

portation activities, energy efficient HVAC

Table 21

Largest Occupations LWIA 5 (Chattanooga area)

Occupation Title Number Education Level Annual
of Jobs Salary
Truck Drivers, Heavy and Tractor-Trailer 649 Short-term on-the-job training $37,794
Heatlng,'Alr Conditioning, and Refrigeration 501 Postsecondary vocational training $36,324
Mechanics and Installers
Bachelor’ high I k
General and Operations Managers 349 ¢ e.or s or higher degree, plus wor $75,456
experience
Power Plant Operators 286 Long-term on-the-job training $52,556
Civil Engineers 256 Bachelor’s degree $62,593

*Red text denotes statewide annual median salary

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs
Study, Spring 2011

NASHVILLE
Nashville has a diverse compilation of green and energy efficiency. Annual salaries are typi-
occupations, ranging from sustainable trans- cally above the statewide median average.

portation activities to environmental protection
Table 22

Largest Occupations LWIA 9 (Nashville)

Occupation Title WLl er7 Education Level (ALIE]
of Jobs Salary

Truck Drivers, Heavy and Tractor-Trailer 648 Short-term on-the-job training $37,138
Environmental Scientists and Specialists, Including 570 Master’s degree $56,397
Health
Electricians 506 Long-term on-the-job training $36,949
Heating. Ai e Refri ion Mechan-
. eating, Air Conditioning, and Refrigeration Mechan 415 Postsecondary vocational training $38,052
ics and Installers
Fish and Game Wardens 343 Associate degree $66,357

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs
Study, Spring 2011
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Fastest Growing Green Jobs in TN through May 2011

One component of the TN Green Jobs survey
was a question inquiring about the number of
projected jobs, by occupation, that firms ex-
pected to have in the future. The figure below

Figure 7

shows the information collected from this com-
ponent of the survey and indicates the fastest
growing green occupations in the state:

Tennessee Green Occupation Growth

Roofers

Maintenance and Repair Workers, General
Electricians

Architectural and Civil Drafters

Truck Drivers, Heavy and Tractor-Trailer

Urban and Regional Planners L’—l

Laborers and Freight, Stock, and Material Movers, Hand |

Machine Setters, Operators, and Tenders |\

Computer Software Engineers, Systems Software |

Solar Photovoltaic Installers ||

P =

0%

50% 100% 150%

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs

Study, 2010

Solar photovoltaic installers, though not as nu-
merous as other reported green jobs statewide,
are collectively the fastest growing occupation
statewide. This is largely due to the favorable
statewide incentives for solar production/
installation. Numerous training programs are in
place for workers looking to enter the field of
solar photovoltaics. More information can be
found later in the report concerning this.

Other occupations to note include computer
software engineers, which are responsible for
integrating IT solutions for more efficient com-
puter systems using less energy and improving
efficiencies that lead to less waste. Some occu-
pations have larger numbers of employees
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statewide and are also growing rapidly. Truck
drivers that rely on clean fuel and hauling
green goods are on the rise, as are roofers and
electricians that engage in green construction
activities. Urban and Regional Planners are a
growing field as cities and counties look to
have a more comprehensive approach to plan-
ning that incorporates environmental and so-
cial well-being into decision-making.

There are 3,645 green job vacancies statewide,
which correlates to over 8% growth, far out-
pacing most industries. Though green jobs
only account for a small fraction of the total
employment, their growth highlights the im-
portance of this sector.




Solar

Tennessee’s solar industry has been growing rapidly in recent years and is projected to continue to
grow rapidly in the near future. One of the key policy initiatives has been the Tennessee Solar Insti-
tute, which awards grants to companies that are innovating within the solar industry. Occupations
related to the solar industry involve producing solar components, installing panels, monitoring /
repairing systems, and site assessment. It is projected that solar installers are the fastest growing
occupation in the state, at over 100% annual growth.

Source: http://solar.tennessee.edu/

Table 23
Number of Job Openings in Selected Occupations, May 2011
Occupation Title Current Number of | Estimated
Green Jobs Number of
New Green
Jobs
Maintenance and Repair Workers, General 1314 218
Hazardous Materials Removal Workers 587 83
Environmental Engineers 373 9
Environmental Scientists and Specialists, Including Health 1034 7
Construction Laborers 777 30
Computer Software Engineers, Systems Software 196 170
Truck Drivers, Heavy and Tractor-Trailer 3535 748

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs
Study, Spring 2011

The occupations listed above show the estimated number of job openings for these occupations. The faster-growing occu-
pations will show a larger number of new jobs being created.

Tennessee’s Grccn Jobs chor'l: 49



Education and Wages

Collected green jobs data were combined with lowing chart describes the distribution of edu-
statewide education and wage information to cation requirements for green jobs in TN as a
assess the education requirements in green jobs percentage of the total employment in green
as well as the median wages for them. The fol- occupations.

Figure 8

Educational Requirements for Green Jobs

Associatedogree
%

Bacholor's degree
14%

Short-term o1-the-
job training
20%

Bachelor's or Fighor
dogroe, alus work
cxporionce
4%

Mastor's depree
3%

Postsccondary
vocationalirzin ng
9%

Moderazetemm or-
t10-jo2 taining
4%

Work cxporionce ina
rofated occupation
4%
Lonz-ierm on-
ti-o-jol training
9%

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information

50 Tcnncsscc’s Grccn Jobs chor‘t



About two-thirds of green jobs require some distribution. Occupations related to Public Ad-

form of on-the-job training, while the other ministration and Professional, Scientific, and
third require postsecondary education or Technical Services generally require more edu-
greater. The majority of occupations in the cation. Furthermore, managerial-level posi-
manufacturing and construction industries re- tions require more education across industries,
quire on-the-job training, which explains the but the employment in these occupations is
large proportion of this training level in the relatively small compared to others.

Figure 9

Five Highest Paying Occupations
Requiring an Associate Degree

~1

Statewide Average 2009 _

Forest and Conservation Technicians i
Electro-Mechenical Technicians )
Environmental Engineering Techniciens /

Fish and Game Wardens J

Envircnmental Science and Protection...| |

S0 $10.000 520,000 $30,000 $40,000 $50,000 $60,000

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green
Jobs Study, Spring 2011

The above figure shows the average annual pay about the same as the statewide average
wage for occupations requiring an associate’s for all occupations; however, as the figure
degree. The statewide average for 2009 (the above shows, occupations requiring more edu-
latest year for which data are available) is cation tend to pay above the statewide average.

$40,242 [sourcetn.org]. Green jobs on average
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Green Jobs and Average Annual Wages by Major Occupation Group

Transportation and material moving occupa-
tions accounted for 19 percent of all green
jobs, the greatest concentration of any occupa-
tion group (Table 1). Construction and extrac-
tion; professional and related; installation,
maintenance, and repair; and production occu-
pations each contributed at least 10 percent to
the total number of Tennessee green jobs.
These five occupational groups accounted for
36,126 or 81 percent of all green jobs (Table
24). Each of the five remaining occupation
groups accounted for 4.1 percent or less of the
total number of Tennessee green jobs.

Average annual wage by occupation group
ranged from $28,855 for transportation and
material moving occupations to $67,262 for
management, business and financial positions
(Table 24) Professional and related occupa-
tions had the second highest average annual
wage of $60,708 and accounted for a sizable
17.1 percent of all green jobs. Construction
and extraction occupations combined with pro-
duction jobs accounted for 34.5 percent of
Tennessee green jobs, earning an average an-
nual wage of approximately $33,250.

Table 24

Green Jobs by Major Occupation Group

Occupation Group

Management, Business, and Financial
Professional and Related

Service

Sales and Related

Office and Administrative Support
Farming, Fishing, and Forestry
Construction and Extraction
Installation, Maintenance, and Repair
Production

Transportation and Material Moving
Total Green Jobs

Number of Percentage by Average
Green Jobs Major Group Annual Wage
3,773 8.6% $67,262
7,500 17.1% $60,708
1,135 2.6% $25,530
611 1.4% $50,625
1,788 4.1% $30,941
868 2.0% $27,574
7,784 17.8% $33,279
4,634 10.6% $36,313
7,318 16.7% $33,222
8,395 19.2% $28,855
43,806

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs

Study, Spring 2011
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Green Jobs with Special Training or Certification Requirements

Employers were asked to list any special re-
quirements for their green jobs. Sixteen per-
cent of Tennessee green jobs included special
requirements (Figure 10), while occupation
specific training, licensing or certification was
indicated for seven percent of green jobs. Al-
most half of the green employment in this cate-
gory required manufacturer or dealer specific

training. Prior experience or significant on-the-
job training was mentioned in four percent of
green jobs. Three percent of the total number
of green jobs required an equipment operator’s
license or commercial driver’s license. The
categories of LEED Certification (Leadership

in Energy and Environmental Design) and

Cleanup or Abatement Certification each ac-

counted for one percent.

Figure 10

Green Jobs by Special Requirement

Occupation Specific Training, License or
Certificate

LEED Certification

Equipment Operator License or CDL

Cleanup or Abatement Certification

Prior Experience or Significant OJT

1%

3%

1%

4%

7%

0%

2%

4%

6%

8%

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs

Study, Spring 2011
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Occupations often requiring LEED Certifica-
tion included construction managers; architects
and drafters; and civil, electrical and mechani-
cal engineers (Table 25). Solar photovoltaic
installers, general and operations managers,
and construction managers sometimes require
certification by NABCEP (North American
Board of Certified Energy Practitioners). The

majority of solar photovoltaic installers were
required to have special training, certification
or an electrician’s license. Cleanup or abate-
ment certifications for ashestos and lead re-
moval were indicated for environmental engi-
neers, hazardous materials removal workers,
and environmental science and protection tech-
nicians (including health).

Table 25

Certification, License, or Special Training for Selected Occupations

Certification, License or Special Training

Associated Green Occupations

IAsbestos Certification E

nvironmental Engineers

Lead Removal Certification
E

E

Hazardous Materials Removal Workers

nvironmental Science and Protection Technicians, Including

Health

nvironmental Scientists and Specialists, Including Health

LEED Certification

E

Construction Managers

Architects, Except Landscape and Naval
Architectural and Civil Drafters

Civil Engineers

lectrical Engineers

Mechanical Engineers

NABCEP

(North American Board of Certified Energy
Practitioners)

E

Construction Managers

lectricians

Solar Photovoltaic Installers
General and Operations Managers

Manufacturer Specific Training or Certification

(Nissan, Toyota, Trane, Lennox)

Automotive Service Technicians and Mechanics

Sales Representatives, Wholesale and Manufacturing, Techni-
cal and Scientific

Heating, Air Conditioning, and Refrigeration Mechanics and
Installers

Source: Tennessee Department of Labor and Workforce Development,
Study, Spring 2011
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Table 26, Green Jobs Special Requirements
by Major Occupation Group, contains a
breakdown by occupation group of the green
jobs reported as having special requirements.
Each row represents the number of green jobs
in a particular occupation group and the per-
centage each type of certification or training
requires. For example, 28 percent of construc-

tion and extraction occupations reported as
having special requirements needed cleanup or
abatement certification; 65 percent required a
license, certificate or occupation specific train-
ing; while the remaining six percent relied on
experience or on-the-job training. They total to
only 99 percent due to rounding.

Table 26
Green Jobs Special Requirements by Major Occupation Group
Prior Experience Occupation
or Equipment Specific
Significant Cleanup or | Operator LEED Training
Occupation Green On-the-Job | Abatement | License or | Certifica- | License or Total
Group Jobs* Training Certification CDL tion Certificate |Percent**
Management,
Business, and
Financial 538 21% 0% 0% 42% 37% 100%
Professional and
Related 1138 1% 17% 0% 34% 48% 100%
Service 27| 60% 0% 0% 0% 41% 101%
Sales and Re-
lated 58 29% 0% 0% 0% 72% 101%
Office and Ad-
ministrative
Support 111 36% 0% 0% 0% 64% 100%
Farming, Fishing,
and Forestry 6 100% 0% 0% 0% 0% 100%
Construction
and Extraction 1610 6% 28% 0% 0% 65% 100%
Installation,
Maintenance,
and Repair 1269 21% 0% 4% 0% 75% 100%
Production 614 72% 0% 0% 0% 28% 100%
Transportation
and Material
Moving 1730 36% 0% 63% 0% 1% 100%
Total 7100

* Green jobs with a specified special requirement

**Some rows add to greater than 100% because a few employers reported more than one type of requirement

per occupation

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section, Green Jobs

Study, Spring 2011
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Table 27

Green Jobs for Which Employers Anticipate Recruiting Difficulties
Percent with

Recruiting
Occupation Title Difficulties
Solar Photovoltaic Installers 29%
Chemists 25%
Construction Laborers 24%
Sales Representatives, Wholesale and Mfg, Technical and Scientific Products 21%
Energy Auditors 20%
Farmers and Ranchers 18%
Welders, Cutters, Solderers, and Brazers 18%
Construction Managers 17%
Operating Engineers and Other Construction Equipment Operators 17%
Electrical Engineers 15%
Automotive Service Technicians and Mechanics 13%
Carpenters 11%
Heating, Air Conditioning, and Refrigeration Mechanics and Installers 11%
Truck Drivers, Heavy and Tractor-Trailer 11%
General and Operations Managers 10%
Engineering Managers 8%
Industrial Truck and Tractor Operators 8%
Maintenance and Repair Workers, General 5%

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information
Section, Green Jobs Study, Spring 2011

As the table above shows, employers are hav- ingness of recent graduates to relocate to cen-
ing difficulty recruiting qualified people in ters of business following completion of a
some occupations. Solar photovoltaic installers training program. There is also a propensity to
top the list, with chemists and construction la- hire out-of-state individuals if local applicants
borers following close behind. Reasons given are not sufficiently trained.

for the difficulty in recruiting include unwill-
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SUPPLY AND DEMAND FOR OCCUPATIONS INCLUDING GREEN JOBS

Information on the supply and demand for jobs
in Tennessee is currently available for the 16
Tennessee Career and Technical Education
clusters. The 10 clusters most closely related to
green jobs include the following:

1.0 Agriculture, Food and Natural Resources

2.0 Architecture and Construction

4.0 Business, Management and
Administration

6.0 Finance

7.0 Government and Public Administration

11.0 Information Technology

13.0 Manufacturing

14.0 Sales

15.0 Science, Technology, Engineering and
Mathematics

16.0 Transportation

In fact, green jobs can be found in almost
every cluster, but they are more prominent in
the clusters listed above. Within each cluster,
specific “programs of study” (educational pro-
grams and occupations for which they train)
are highlighted®, comparing the statewide job
demand projections through 2018 to the num-
ber of completers of recent education and train-
ing program. Skill gaps are expected in the
following programs of Study and clusters:

Agriculture, Forestry and Natural Resources

Agribusiness and Operations: There is a
shortage of workers in this program of study,
and the occupations are expected to be in de-
mand. Two important green occupations are
purchasing agents and buyers of farm products

'For further information on Tennessee Career Clusters and
programs of study, see Tennessee Careers: Career Clusters
Guide. (2009). Nashville: Tennessee Departments of Educa-
tion and Labor and Workforce Development and the Tennes-
see Board of Regents. See also Tennessee Supply and De-
mand Analysis for the 16 Education Clusters (forthcoming).
Tennessee Department of Labor and Workforce Develop-
ment, Employment Security Division, Labor Market Infor-
mation Section.

and agricultural and food science technicians.
The technicians work with agricultural scien-
tists, doing research to increase crop yields and
positive characteristics of crops and animals.
They can work to develop biofuels through the
use of alternative energy crops.

Veterinarian Technology: Occupations in this
green activity area for which there may be a
shortage of workers include veterinary assis-
tants and animal caretakers. These jobs require
only short-term training.

Conservation and Environmental Science:
There is a potential shortage of environmental
scientists and specialists and forest and conser-
vation technicians. Environmental scientists
and specialists usually require a master’s de-
gree in areas such as environmental sciences,
forestry, or natural resources conservation.
Forest and conservation technicians usually
require an associate’s degree. Environmental
scientists may work on enforcement of the
clean air and water acts for a state or federal
agency, or seek to ways to mitigate pollution.

There are expected to be 140 openings per year
for refuse and recyclable material coordinators,
an occupation which is growing three times as
fast as the overall economy in Tennessee. Only
short-term training is required.

Architecture and Construction

Technical Design and Preconstruction: This
program of study includes construction manag-
ers, cost estimators, civil engineering techni-
cians, and construction and building inspec-
tors. With total expected annual openings of
227 and only 32 completers, this is a potential
skill shortage area over the longer term. The
recent slowdown in the construction industry,
however, resulted in more than 400 unemploy-
ment insurance claimants in a recent period.

Construction managers usually require a
bachelor’s degree, and civil engineering tech-
nicians an associate’s. Cost estimators and
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construction and building inspectors require
work experience in related occupations.

Construction Trades Workers: A number of
green jobs are found in the construction indus-
try, including electricians; electrical power-line
installers and repairers; cement masons and
concrete finishers; plumbers, pipefitters and
steamfitters; welders; and carpenters. Programs
of study for all these occupations at the state
level show fewer people being trained at edu-
cational institutions than the number of job
openings, creating the possibility of longer
term labor shortages in the construction trades.
Training is primarily long or moderate term on
-the-job training.

Individuals desiring to work in trades occupa-
tions such as electricians and electrical power-
line installers can be trained through appren-
ticeships; however, the number of individuals
completing apprenticeships annually is not
available. Welders working on substances such
as gas pipelines require licensure, as well. Due
to the current downturn in the construction in-
dustry, however, there are thousands of unem-
ployment claimants, creating a short-term sur-
plus of workers in these construction trades.
With improved economic growth, the outlook
could be positive.

Miscellaneous construction workers: Other
critical green jobs are found in the miscellane-
ous construction jobs category. These include
operating engineers, insulation workers, con-
struction painters, roofers, sheet metal workers,
hazardous materials removal workers, weather-
ization installers and technicians, and earth
drillers (except oil and gas). The green jobs
survey identified more than 700 insulation
workers; nearly 600 hazardous materials re-
movals workers; and nearly 400 weatherization
installers and technicians. Training is primarily
moderate term on-the-job.

Employers mentioned several kinds of training
required. Hazardous materials workers must
complete training related to the clean-up, stor-
age, transportation, and disposition of hazard-
ous waste (HAZWOPER, DOT Hazardous
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Materials Transportation) and possibly emer-
gency responder training, asbestos certifica-
tion, and commercial driver’s license training.
Operating engineers may need hazardous mate-
rials training as well as a commercial driver’s
license. Earth drillers require a driller license.
HazWOPER and other programs may be com-
pleted online. Few formal training programs
for these occupations exist in Tennessee in its
degree-granting institutions; for that reason,
worker shortages may be experienced in the
longer term. In the shorter term, however,
more than 5,000 unemployment insurance
claimants qualify for these jobs, creating a
short-term surplus situation.

Business, Management and Administration

Business Analysis: The energy auditor func-
tion is within the Business Analysis program
of study, in the occupation business operations
specialists, all other. The Business Analysis
program of study shows a shortage of workers
at the state level. The usual required training
for energy auditor is a high school degree or
some college. More than 240 energy auditor
positions were identified in the green jobs sur-
vey, with no formal education or training pro-
grams at state or private institutions. There are
several certifications for energy auditor, with
short-term training set up at various schools by
the certifying agencies, some in cooperation
with TVA.

Finance

Banking and Finance: The Banking and Fi-
nance program of study includes the occupa-
tion of financial analysts from the green jobs
survey. Financial analysts can calculate rates
of return for different renewable energy or en-
ergy efficiency investments to determine rates
of return or payback periods. A bachelor’s de-
gree is usually required. In the longer term,
shortages may be expected; in the short term,
there are sufficient claimants to fill these bank-
ing and finance positions.



Government and Public Administration

Urban Planning: This program of study, in-
cluding urban and regional planners, shows a
small gap between supply and demand at the
state level, indicating additional training is
needed. The usual required training is a mas-
ter’s degree. In the effort to reduce sprawl,
commuting times, reduce energy used in tran-
sit, and improve land use and community plan-
ning, they play an important role. Nearly 100
urban and regional planners were identified
through the green jobs survey.

Information Technology

Programming: Programming jobs generally
require a four-year degree. In the longer term,
as the economy recovers, a shortage of workers
is expected in these occupations. The occupa-
tion computer software engineer, systems soft-
ware, was found about companies producing
green goods and services in Tennessee. Com-
puter software engineers may be found in re-
search firms doing such tasks as modeling cli-
mate change or working with others to model
new energy efficient materials.

Manufacturing

Precision Production: One of the 15 largest
green occupations, team assembler is a com-
mon job title among precision production
workers related to green jobs. Other prominent
job titles are machinists, power plant operators,
and computer-controlled machine tool opera-
tors. Due to the retrenchment of manufactur-
ing jobs in the last 10 years, little formal train-
ing for these occupations currently exists. In-
cumbent worker training is the most likely. As
the economy improves and advanced manufac-
turing increases, shortages in these occupa-
tions could develop; at present, there are about
three claimants for each job opening. Simi-
larly, in the production and maintenance area,
lack of institutional training for maintenance
and repair workers and inspectors and testers
could lead to future shortages.

Sales

Selling and Sales Management: Sales repre-
sentatives for the wholesale and manufacturing
industries are needed at both the technical and
nontechnical levels to talk to businesses and
consumers about the benefits to be gained by
using Energy Star appliances, electric cars, ap-
pliances or processes which use less water, and
pollution abatement equipment. Formal educa-
tional programs in the state for sales are lim-
ited, creating the potential for shortages of per-
sonnel in the near and longer term.

Science, Technology, Engineering and
Mathematics

Industrial Engineering and Environmental En-
gineering: The state currently faces shortages
of both industrial engineers and environmental
engineers. The green jobs survey found nearly
400 environmental engineers operating in the
state, with training programs producing about
25 graduates per year- about half the number
needed.

Transportation

Truck, Bus, Rail, Water Transportation, and
Heavy Equipment Operation: The program of
study including the prominent green occupa-
tions bus drivers, transit and intercity, and
truck drivers, heavy and tractor-trailer, shows
more demand than supply for these occupa-
tions. However, in the short term there are suf-
ficient numbers of unemployed claimants who
could fill increases in the number of jobs.
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Rain barrels are an excellent, and inexpensive way to reduce
waste water and lower your water bill. Rain barrel water is
great for your lawn and flower beds.
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IMPLICATIONS FOR TENNESSEE

The loss of so many manufacturing jobs has
pushed Tennessee’s unemployment rate very
high. Sustained job growth is necessary to
bring the rate back down to pre-recession lev-
els. Research conducted by the Tennessee De-
partment of Labor and Workforce Develop-
ment indicates that green jobs are growing
faster than the statewide average. This indi-
cates that it is important for the state to con-
tinue attracting green industries while support-
ing workers’ training needs for the available
positions.

Green jobs are important for a number of rea-
sons. Not only do they provide employment,
but among other things they create positive
benefits to the community by reducing waste,
using renewable energy, saving electricity,
weighing the negative environmental conse-
quences of decisions, and cutting costs. Fur-
thermore, these jobs are forward-looking and
likely to see stable growth in the years ahead.

The following constraints are likely to increase
demand for green occupations:

Rising electricity/fuel prices:

The effect of increasing costs on transportation
and energy generation will likely push compa-
nies and consumers to conserve more fuel and
use electricity more sparingly, especially dur-
ing summer months when demand is greatest.
Tennessee has the opportunity to create more
jobs that specialize in improving the energy
efficiency of buildings, both in new construc-
tion and renovation of existing structures. The
state also is uniquely positioned to create jobs
at the Electric Vehicle Nissan Leaf manufac-
turing facility, as well as play a leading role in
the research and development of biofuels.

Concerns about climate change:

Federal legislation that would cap carbon diox-
ide emissions would put a premium on clean
energy, placing Tennessee in a competitive
position at the forefront of the solar industry.
Solar photovoltaic installers are the fastest
growing occupation in the state, while numer-
ous training programs are offered to prepare

workers for this line of work.

Domestic supply of energy:

Given the geopolitical uncertainty of the sup-
ply of oil, many are promoting the use of home
-grown biofuels as an alternative to gasoline.
Tennessee is fortunate to have one of the
world’s leading research facilities in Oak
Ridge, as well as cutting-edge agriculture pro-
grams at the University of Tennessee. Numer-
ous organizations throughout the state, includ-
ing Biodimensions in Memphis and associated
programs, are conducting research on biofuels,
and Tennessee provides a climate that is very
suitable to biofuel production.

It is important for the state to continue to sup-
port the growth of green occupations and place
Tennessee at the forefront of emerging indus-
tries. The current premium paid for renewable
energy will drop as production increases, and it
is important to maintain solid demand growth
to achieve this outcome.

Additional steps can be taken to foster the
growth of green jobs in Tennessee. These
steps include the following: (a) In conjunction
with strategic stakeholders and citizens, de-
velop a statewide green jobs/energy independ-
ence strategy, including the designation of
strong regional clusters which could include
the Oak Ridge-University of Tennessee Tech-
nology and Research Corridor, the Middle
Tennessee Manufacturing and LEED Primary
Corridor; the Chattanooga Manufacturing—
Sustainable Transportation Corridor; and the
West Tennessee Solar and Biobased Products
Corridor; (b) Open new and strengthen existing
commercialization offices at state public uni-
versities to pursue patents for green products
developed by university research; (c)
Strengthen the supply chain for green jobs
through government purchase agreements, pro-
moting farmers cooperatives, and forming
business trade associations; (d) Maintain exist-
ing incentives for the development of green
products, services, and processes, these indus-
tries increase in viability.
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CONCLUSION

Clean energy goods and services (growing industries targeted by the Tennessee Department of Eco-
nomic and Community Development) and more efficient industrial processes can be sources of eco-
nomic expansion in the short and longer term. An estimated 43,804 current jobs in 10 green economic
activity sectors have been identified, and in addition, 3,645 job vacancies.

Developing the workforce for the green economy requires cultivating a wide variety of skills and ex-
pertise. Openings range from greenhouse workers to hazardous materials removal workers to environ-
mental scientists, landscape architects, and team assemblers of energy efficient products. Sustainable
transportation, recycling and waste reduction, and energy efficiency had the most vacancies identified
within green economy core areas. Energy efficiency measures save dollars as well as create jobs.

Scientists and engineers are needed to develop new materials for energy efficient homes and nonresi-
dential buildings and for new sustainable means of transportation such as the electric car and high effi-
ciency diesel vehicles. Tennessee has moved forward in the use of more energy efficient and less pol-
luting trucks and buses.

In the state’s rural areas, jobs are being created through energy efficient retrofits of homes, schools, and
businesses, through installation of renewable energy products, and growth and processing of crops for
biofuels and other bio-based products. Regional initiatives such as AgBioworks, started in 2009 by the
Memphis Bioworks Foundation and BioDimensions, is implementing strategies identified in a Battelle
Partners Technology five-state, 98-county study of the Mississippi Delta region. The specific assets of
the region —crop diversity, a strong agricultural base, excellent logistics, manufacturing infrastructure,
and extensive markets for fuel and chemicals—give it a great foundation for developing a diverse econ-
omy with locally produced food, feed, biomaterials, green chemicals, biofuels, and renewable energy.
This initiative has the potential to create tens of thousands of additional jobs in the region.!

It is hoped that our strategic partners, including the Tennessee State Workforce Board, Tennessee
Board of Regents, and local workforce investment boards, and other educational institutions and work-
force partners will find this information useful for designing and refining current programs and the
creation of new offerings. It is also hoped that job seekers and other interested readers will be enlight-
ened with regard to the number and types of jobs and possibilities for change in Tennessee’s growing
clean and green economy.

Tripp, S., Powell, R., & Nelson, P. (2009). Regional strategy for biobased products in the Mississippi Delta. Memphis:
Battelle Technology Partnership Practice.
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Agriculture SOC
452092
392021
119012
191032
253099
111021
373011
454021
451011

131021
194011
452093
454022
454023
194093

Administrative SOoC

Services
537081
474041
537062
499042
537051
119021
472061
472073
173025
171012
475099
172081
536099
472031
472131

SOC: Standard Occupational Code

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,

Green Jobs Study, Spring 2011
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Al—Largest Green Jobs in Each Industry

Occupation Title
Farmworkers and Laborers, Crop, Nursery, and Greenhouse
Nonfarm Animal Caretakers
Farmers and Ranchers
Foresters
Teachers and Instructors, All Other
General and Operations Managers
Landscaping and Groundskeeping Workers
Fallers

First-Line Supervisors/Managers of Farming, Fishing, and Forestry Work-

ers

Purchasing Agents and Buyers, Farm Products

Agricultural and Food Science Technicians

Farmworkers, Farm and Ranch Animals

Logging Equipment Operators

Log Graders and Scalers

Forest and Conservation Technicians
Occupation Title

Refuse and Recyclable Material Collectors

Hazardous Materials Removal Workers

Laborers and Freight, Stock, and Material Movers, Hand
Maintenance and Repair Workers, General

Industrial Truck and Tractor Operators

Construction Managers

Construction Laborers

Operating Engineers and Other Construction Equipment Operators
Environmental Engineering Technicians

Landscape Architects

Extraction Workers, All Other

Environmental Engineers

Transportation Workers, All Other

Carpenters

Insulation Workers, Floor, Ceiling, and Wall

Green Jobs
505

243

131

66

49

47

37

32

28

21

18

11

6

6

2

Green Jobs

868
332
180
168
110
91
59
52
48
35
34
28
28
24
16

Agribusiness, from Nursery
products to fuel crops are an
increasingly important part of
job growth...
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A-1 Largest Green Jobs in Each Industry (continued)

Construction SOC
499021
472111
472181
472031
472061
472131
119021
111021
472051
472211
474099
499042
434051
472152
475021

Manufacturing SOC
512092
537051
537062
499042
519023
472211
514121
113051
435061
111021
514041
435071
514011
512041
519061

Other Services SOC
112031
113011
192041
231011

SOC: Standard Occupational Code

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,

Green Jobs Study, Spring 2011

Occupation Title

Heating, Air Conditioning, and Refrigeration Mechanics and Installers

Electricians

Roofers

Carpenters

Construction Laborers

Insulation Workers, Floor, Ceiling, and Wall

Construction Managers

General and Operations Managers

Cement Masons and Concrete Finishers

Sheet Metal Workers

Weatherization Installers and Technicians

Maintenance and Repair Workers, General

Customer Service Representatives

Plumbers, Pipefitters, and Steamfitters

Earth Drillers, Except Qil and Gas
Occupation Title

Team Assemblers

Industrial Truck and Tractor Operators

Laborers and Freight, Stock, and Material Movers, Hand

Maintenance and Repair Workers, General

Mixing and Blending Machine Setters, Operators, and Tenders

Sheet Metal Workers

Welders, Cutters, Solderers, and Brazers

Industrial Production Managers

Production, Planning, and Expediting Clerks

General and Operations Managers

Machinists

Shipping, Receiving, and Traffic Clerks

Computer-Controlled Machine Tool Operators, Metal and Plastic

Structural Metal Fabricators and Fitters

Inspectors, Testers, Sorters, Samplers, and Weighers
Occupation Title

Public Relations Managers

Administrative Services Managers

Environmental Scientists and Specialists, Including Health

Lawyers

Green Jobs
2374
1046

984
793
697
685
469
333
308
271
234
223
190
179
175

Green Jobs

4082
538
397
327
286
283
221
212
190
181
175
173
163
154
139

Green Jobs

14
14
14
14
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A-1 Largest Green Jobs in Each Industry (continued)

Professional, Technical SOC

Services
171011
172072
172051
192041
172141
192042
172081
172071
119041
173011
151032
172161
132011
131021
119021

Public Administration SOoC

192041
333031
373011
173025
454011
499042
194093
333051
193051
452011
191032
474011
194092
391021
119041
Transportation SOC
533032
533021
435032
493023
113071
435071
132011
537051

SOC: Standard Occupational Code

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,

Green Jobs Study, Spring 2011
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Occupation Title

Architects, Except Landscape and Naval
Electronics Engineers, Except Computer
Civil Engineers
Environmental Scientists and Specialists, Including Health
Mechanical Engineers
Geoscientists, Except Hydrologists and Geographers
Environmental Engineers
Electrical Engineers
Engineering Managers
Architectural and Civil Drafters
Computer Software Engineers, Systems Software
Nuclear Engineers
Accountants and Auditors
Purchasing Agents and Buyers, Farm Products
Construction Managers
Occupation Title
Environmental Scientists and Specialists, Including Health
Fish and Game Wardens
Landscaping and Groundskeeping Workers
Environmental Engineering Technicians
Forest and Conservation Workers
Maintenance and Repair Workers, General
Forest and Conservation Technicians
Police and Sheriff's Patrol Officers
Urban and Regional Planners
Agricultural Inspectors
Foresters
Construction and Building Inspectors
Forensic Science Technicians

First-Line Supervisors/Managers of Personal Service Workers

Engineering Managers

Occupation Title
Truck Drivers, Heavy and Tractor-Trailer
Bus Drivers, Transit and Intercity
Dispatchers, Except Police, Fire, and Ambulance
Automotive Service Technicians and Mechanics
Transportation, Storage, and Distribution Managers
Shipping, Receiving, and Traffic Clerks
Accountants and Auditors
Industrial Truck and Tractor Operators
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Green Jobs

Green )
553
343
278
259
169
161
118
96
87
84
81
79
74
56
54

Green J

607
496
472
434
420
389
296
248
209
198
195
169
143
135

98
obs

obs

3275
1261

573
389
235
43
36
22



A-1 Largest Green Jobs in Each Industry (continued)

Utilities SOoC

518013
111021
172051
131199
499051
518031

172071
113071
474041
518012
132051
131111
537081
519012

474099
Wholesale Trade SOC

537062
499042
414012

514031

111021
514121
435071
493023
533032
435081
435061
474099
537021
519061
493031

SOC: Standard Occupational Code

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,

Green Jobs Study, Spring 2011

Occupation Title

Power Plant Operators

General and Operations Managers

Civil Engineers

Energy Auditors

Electrical Power-Line Installers and Repairers

Water and Liquid Waste Treatment Plant and System Operators

Electrical Engineers

Transportation, Storage, and Distribution Managers
Hazardous Materials Removal Workers

Power Distributors and Dispatchers

Financial Analysts

Management Analysts

Refuse and Recyclable Material Collectors

Separating, Filtering, Clarifying, Precipitating, and Still Machine Setters,
Operators, and Tenders

Weatherization Installers and Technicians

Occupation Title

Laborers and Freight, Stock, and Material Movers, Hand
Maintenance and Repair Workers, General
Sales Representatives, Wholesale and Manufacturing, Except Technical

and Scientific Products

Cutting, Punching, and Press Machine Setters, Operators, and Tenders,
Metal and Plastic

General and Operations Managers

Welders, Cutters, Solderers, and Brazers

Shipping, Receiving, and Traffic Clerks

Automotive Service Technicians and Mechanics
Truck Drivers, Heavy and Tractor-Trailer

Stock Clerks and Order Fillers

Production, Planning, and Expediting Clerks
Weatherization Installers and Technicians

Crane and Tower Operators

Inspectors, Testers, Sorters, Samplers, and Weighers

Bus and Truck Mechanics and Diesel Engine Specialists

Green Jobs

286
263
241
149
139
104

69
51
42
15

9
7
5
3

3

Green Jobs

1307
435
395

384

299
232
205
198
190
145
132
121
120

99

66
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Agriculture SOC

452092
392021
119012
131021
273031
132011
271021
414011

434051
191032
253099
111021
373011
454021
451011

Energy Efficiency SOC

499021
472111
472181
472131
472211
512092
474099
111021
499042
472061
414012

434051
172141

493023
131199

SOC: Standard Occupational Code

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,

Green Jobs Study, Spring 2011

A2—Largest Jobs by Green Activity

Occupation Title

Farmworkers and Laborers, Crop, Nursery, and Greenhouse
Nonfarm Animal Caretakers

Farmers and Ranchers

Purchasing Agents and Buyers, Farm Products

Public Relations Specialists

Accountants and Auditors

Commercial and Industrial Designers

Sales Representatives, Wholesale and Manufacturing, Technical and Scien-
tific Products

Customer Service Representatives
Foresters

Teachers and Instructors, All Other
General and Operations Managers
Landscaping and Groundskeeping Workers
Fallers

First-Line Supervisors/Managers of Farming, Fishing, and Forestry Workers

Occupation Title

Heating, Air Conditioning, and Refrigeration Mechanics and Installers
Electricians

Roofers

Insulation Workers, Floor, Ceiling, and Wall

Sheet Metal Workers

Team Assemblers

Weatherization Installers and Technicians

General and Operations Managers

Maintenance and Repair Workers, General

Construction Laborers

Sales Representatives, Wholesale and Manufacturing, Except Technical
and Scientific Products

Customer Service Representatives
Mechanical Engineers
Automotive Service Technicians and Mechanics

Energy Auditors
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Green
Jobs
505

243
131
130
67
67
67
67

67
66
49
47
37
32
28

Green
Jobs

2013
999
770
685
494
356
351
310
258
220
214

190
187
163
153



A2—Largest Jobs by Green Activity (continued)

Environmental SOC
Protection

192041
474041
173025
172081
373011
499042
192042
333031
499021
333051
194093
519012

512092
454011
119021
Government SOC
333031
499042
193051
474011
452011
192041
391021
474041
119041
173025
119021
194093
536041
171022
171021

SOC: Standard Occupational Code

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,

Green Jobs Study, Spring 2011

Occupation Title

Environmental Scientists and Specialists, Including Health
Hazardous Materials Removal Workers

Environmental Engineering Technicians

Environmental Engineers

Landscaping and Groundskeeping Workers

Maintenance and Repair Workers, General

Geoscientists, Except Hydrologists and Geographers

Fish and Game Wardens

Heating, Air Conditioning, and Refrigeration Mechanics and Installers
Police and Sheriff's Patrol Officers

Forest and Conservation Technicians

Separating, Filtering, Clarifying, Precipitating, and Still Machine Setters,
Operators, and Tenders
Team Assemblers

Forest and Conservation Workers
Construction Managers
Occupation Title
Fish and Game Wardens
Maintenance and Repair Workers, General
Urban and Regional Planners
Construction and Building Inspectors
Agricultural Inspectors
Environmental Scientists and Specialists, Including Health
First-Line Supervisors/Managers of Personal Service Workers
Hazardous Materials Removal Workers
Engineering Managers
Environmental Engineering Technicians
Construction Managers
Forest and Conservation Technicians
Traffic Technicians
Surveyors

Cartographers and Photogrammetrists

Green Jobs

777
448
354
314
278
266
226
193
130

96

90

86

86
85
82
Green Jobs
150
99
84
78
76
57
56
51
46
38
37
28
27
27
26
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A2—Largest Jobs by Green Activity (continued)

Green Construction SOC

472031

119021

171011

472061

472051

472181

499021

499042

111021

472141

473012

537081

171012

472073

172141

Green Manufacturing SOC

512092
537051
537062
519023
514121
499042
435061
435071
514031

111021
514023
113051
172111

517041
519111

SOC: Standard Occupational Code

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,

Green Jobs Study, Spring 2011
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Occupation Title
Carpenters
Construction Managers
Architects, Except Landscape and Naval
Construction Laborers
Cement Masons and Concrete Finishers

Roofers

Heating, Air Conditioning, and Refrigeration Mechanics and Installers

Maintenance and Repair Workers, General
General and Operations Managers
Painters, Construction and Maintenance
Helpers--Carpenters
Refuse and Recyclable Material Collectors
Landscape Architects
Operating Engineers and Other Construction Equipment Operators
Mechanical Engineers
Occupation Title
Team Assemblers
Industrial Truck and Tractor Operators
Laborers and Freight, Stock, and Material Movers, Hand
Mixing and Blending Machine Setters, Operators, and Tenders
Welders, Cutters, Solderers, and Brazers
Maintenance and Repair Workers, General
Production, Planning, and Expediting Clerks

Shipping, Receiving, and Traffic Clerks

Cutting, Punching, and Press Machine Setters, Operators, and Ten-
ders, Metal and Plastic

General and Operations Managers
Rolling Machine Setters, Operators, and Tenders, Metal and Plastic
Industrial Production Managers

Health and Safety Engineers, Except Mining Safety Engineers and In-
spectors

Sawing Machine Setters, Operators, and Tenders, Wood

Packaging and Filling Machine Operators and Tenders
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Green Jobs
783
530
520
501
308
221
210
187
123
115
100

73
72
62
57
Green Jobs
2419
412
366
276
193
191
119

108
105

93
90
81
80

74
60



Recycling SoC
537062
537081
514031

499042
111021
514121
435071
414012

435081
537021
435061
518031

537051
519061
454011
Renewable Energy socC
512092
518013
172051
111021
475021
514011
533032
514122
113051

472111
472231

131199
435061
519061
472073

SOC: Standard Occupational Code

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,

Green Jobs Study, Spring 2011

A2—Largest Jobs by Green Activity (continued)

Occupation Title
Laborers and Freight, Stock, and Material Movers, Hand
Refuse and Recyclable Material Collectors

Cutting, Punching, and Press Machine Setters, Operators, and Tenders,
Metal and Plastic

Maintenance and Repair Workers, General
General and Operations Managers
Welders, Cutters, Solderers, and Brazers
Shipping, Receiving, and Traffic Clerks

Sales Representatives, Wholesale and Manufacturing, Except Technical
and Scientific Products

Stock Clerks and Order Fillers
Crane and Tower Operators
Production, Planning, and Expediting Clerks

Water and Liquid Waste Treatment Plant and System Operators

Industrial Truck and Tractor Operators
Inspectors, Testers, Sorters, Samplers, and Weighers
Forest and Conservation Workers
Occupation Title
Team Assemblers
Power Plant Operators
Civil Engineers
General and Operations Managers
Earth Drillers, Except Oil and Gas
Computer-Controlled Machine Tool Operators, Metal and Plastic

Truck Drivers, Heavy and Tractor-Trailer

Welding, Soldering, and Brazing Machine Setters, Operators, and Tenders

Industrial Production Managers

Electricians

Solar Photovoltaic Installers

Energy Auditors

Production, Planning, and Expediting Clerks
Inspectors, Testers, Sorters, Samplers, and Weighers

Operating Engineers and Other Construction Equipment Operators

Green Jobs
1421

799

360

299
273
232
158
156

145
120
117
106

104
99
84

Green Jobs
1224

286

244

226

175

158

111
90
73

64
62

62
61
57

56
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A2—Largest Jobs by Green Activity (continued)

Research, Design, Consulting SOC

172072
172051
172141
172071
192042
151032
192041
173011
119041
172161
171011
192032
172041
132011
172112
Transportation socC
533032
533021
435032
493023
113071
435071
132011
537051
172072

SOC: Standard Occupational Code

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,

Green Jobs Study, Spring 2011
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Occupation Title
Electronics Engineers, Except Computer
Civil Engineers
Mechanical Engineers
Electrical Engineers
Geoscientists, Except Hydrologists and Geographers
Computer Software Engineers, Systems Software
Environmental Scientists and Specialists, Including Health
Architectural and Civil Drafters
Engineering Managers
Nuclear Engineers
Architects, Except Landscape and Naval
Materials Scientists
Chemical Engineers
Accountants and Auditors
Industrial Engineers
Occupation Title
Truck Drivers, Heavy and Tractor-Trailer
Bus Drivers, Transit and Intercity
Dispatchers, Except Police, Fire, and Ambulance
Automotive Service Technicians and Mechanics
Transportation, Storage, and Distribution Managers
Shipping, Receiving, and Traffic Clerks
Accountants and Auditors
Industrial Truck and Tractor Operators

Electronics Engineers, Except Computer

Green Jobs
496
370
234
220
204
190
189
177
153
139

94
78
77
50
49
Green Jobs
3275
1261
573
389
235
43
36
22
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A—3 Green Occupational Data

Number| Annual
SOC Occupation Title of Jobs | Wage Education Level
Management, Business, and Financial

111021|General and Operations Managers 1123| $75,609 Bache.lor's I IR G, AN
experience

112021|Marketing Managers 36| 77,295 |Bachelor's or higher degree, plus work
experience

112031|Public Relations Managers 16| $62,706 |pachelor's orhigher degree, plus work
experience

113011|Administrative Services Managers 36| $53,295 Bachglor's or higher degree, plus work
experience

113051 |Industrial Production Managers 218| $66,733 |Work experience in a related occupation

113071|Transportation, Storage, and Distribution Managers 360| $69,200 [Work experience in a related occupation

119012|Farmers and Ranchers 139| $32,300 |Long-term on-the-job training

119021|Construction Managers 737| $59,550 [Bachelor's degree

119041|Engineering Managers 305| $89,142 Bachglor's LA C e, PSR
experience

119111|Medical and Health Services Managers 10| $68,453 Bache.lor's or higher degree, plus work
experience

119121|Natural Sciences Managers 69| $90,670 Bachglor's Sl LA E T PIUS T
experience

131021|Purchasing Agents and Buyers, Farm Products 156 $40,211 |Long-term on-the-job training

131022|Wholesale and Retail Buyers, Except Farm Products 20| $44,121 |[Long-term on-the-job training

131073|Training and Development Specialists 71| $46,930 |Bachelor's degree

131199|Energy Auditors 244| $59,600 (Bachelor's degree

132011|Accountants and Auditors 178| $52,121 |Bachelor's degree

132051|Financial Analysts 56| $58,548 |Bachelor's degree

Professional and Related

151011|Computer and Information Scientists, Research 46| $90,259 |Doctoral degree

151032|Computer Software Engineers, Systems Software 196| $74,661 |Bachelor's degree

151099|Computer Specialists, All Other 31| $63,069 |Associate degree

171011|Architects, Except Landscape and Naval 622| $72,542 |Bachelor's degree

171012|Landscape Architects 97| $70,618 |Bachelor's degree

171021|Cartographers and Photogrammetrists 26| $38,718 |[Bachelor's degree

171022|Surveyors 27| $36,495 |[Bachelor's degree

172041|Chemical Engineers 92| $89,173 |Bachelor's degree

172051|Civil Engineers 725| $69,398 |Bachelor's degree

172071|Electrical Engineers 360| $82,369 |Bachelor's degree

172072|Electronics Engineers, Except Computer 502| $81,332 |Bachelor's degree

172081|Environmental Engineers 373| $74,009 |Bachelor's degree

172111 Hea.Ith and Safety Engineers, Except Mining Safety 138| $66,036 |Bachelor's degree

Engineers and Inspectors

172112|Industrial Engineers 53| $68,013 |Bachelor's degree

172131|Materials Engineers 10| $83,200 |Bachelor's degree

172141|Mechanical Engineers 572| $69,214 [Bachelor's degree

172161 |Nuclear Engineers 181| $125,817 |Bachelor's degree

172199|Engineers, All Other 38| $85,985 |Bachelor's degree

SOC: Standard Occupational Code
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A—3 Green Occupational Data (continued)

SOC

Occupation Title

Agriculture

Energy

Environment
Government
Green
Construction
Green
Manufacturing
Recycling
Renewable
Research

Transportation

Management, Business, and Financial

111021

General and Operations Managers

>
>
>
>

112021

Marketing Managers

112031

Public Relations Managers

113011

Administrative Services Managers

X | X | X | X
>

113051

Industrial Production Managers

113071

Transportation, Storage, and Distribution Managers

119012

Farmers and Ranchers

119021

Construction Managers

119041

Engineering Managers

X | X [X | X

119111

Medical and Health Services Managers

119121

Natural Sciences Managers

131021

Purchasing Agents and Buyers, Farm Products

x| X > X [ X |X| X > > > > >
>
>
>
>

131022

Wholesale and Retail Buyers, Except Farm Products

131073

Training and Development Specialists

>
>

131199

Energy Auditors

132011

Accountants and Auditors

132051

Financial Analysts

Professional and Related

151011

Computer and Information Scientists, Research

151032

Computer Software Engineers, Systems Software

151099

Computer Specialists, All Other

171011

Architects, Except Landscape and Naval

171012

Landscape Architects

X | X [ X [ X | X

171021

Cartographers and Photogrammetrists

171022

Surveyors

172041

Chemical Engineers

172051

Civil Engineers

172071

Electrical Engineers

172072

Electronics Engineers, Except Computer

172081

Environmental Engineers

>
>
X | X [X|X|X

172111

Health and Safety Engineers, Except Mining Safety Engineers and

Inspectors

>
>
>
>

172112

Industrial Engineers

172131

Materials Engineers

172141

Mechanical Engineers

172161

Nuclear Engineers

172199

Engineers, All Other

X

>
>
>
>
X | X | X [X[X

SOC: Standard Occupational Code
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A—3 Green Occupational Data (continued)

Number of| Annual
SOC Occupation Title Jobs Wage Education Level
173011|Architectural and Civil Drafters 205 $50,101|Postsecondary vocational training
173023|Electrical and Electronic Engineering Technicians 20 $50,666|Associate degree
173024|Electro-Mechanical Technicians 82 $41,136|Associate degree
173025|Environmental Engineering Technicians 425 $45,059(Associate degree
173029|Engineering Technicians, Except Drafters, All Other 11 $51,344|Associate degree
173031|Surveying and Mapping Technicians 14 $31,376|Moderate-term on-the-job training
191013|Soil and Plant Scientists 16 $53,489|Bachelor's degree
191021|Biochemists and Biophysicists 16 $59,529|Doctoral degree
191022|Microbiologists 33 $45,610|Doctoral degree
191023|Zoologists and Wildlife Biologists 52 $44,822|Bachelor's degree
191029|Biological Scientists, All Other 21 $69,756(Doctoral degree
191032|Foresters 147 $40,948|Bachelor's degree
191099|Life Scientists, All Other 22 $43,174|Bachelor's degree
192012|Physicists 24| $118,020|Doctoral degree
192021|Atmospheric and Space Scientists 11 $82,545|Bachelor's degree
192031|Chemists 41 $54,369|Bachelor's degree
192032|Materials Scientists 78 $76,258|Bachelor's degree
192041|Environmental Scientists and Specialists, Including Health 1034 $54,166(Master's degree
192042|Geoscientists, Except Hydrologists and Geographers 430 $47,533|Master's degree
193051|Urban and Regional Planners 97 S47,865|Master's degree
193091|Anthropologists and Archeologists 10 $42,278|Master's degree
194011|Agricultural and Food Science Technicians 18 $33,386|Associate degree
194031|Chemical Technicians 14 $42,560|Associate degree
194091 Environmental Science and Protection Technicians, Including 76 $53,405|Associate degree
Health
194092|Forensic Science Technicians 75 $43,411|Bachelor's degree
194093|Forest and Conservation Technicians 131 $32,531|Associate degree
Legal, Arts, Media
231011 |Lawyers 14| $100,406|First professional degree
253099(Teachers and Instructors, All Other 48 $33,543|Bachelor's degree
271021|Commercial and Industrial Designers 70 $48,022|Bachelor's degree
273022 (Reporters and Correspondents 14 $28,684|Bachelor's degree
273031|Public Relations Specialists 141 $41,701(Bachelor's degree
Healthcare Practitioners and Technical
299011|Occupational Health and Safety Specialists 37 $63,134|Bachelor's degree
299012 |Occupational Health and Safety Technicians 14 $45,720|Associate degree
Service
319096|Veterinary Assistants and Laboratory Animal Caretakers 12 $19,841|Short-term on-the-job training
333031 |Fish and Game Wardens 343 $50,002|Associate degree
333051 |Police and Sheriff's Patrol Officers 96 $39,504(Long-term on-the-job training
371012 F?rst-Line Supervisors/Managers of Landscaping, Lawn Ser- 24 $32,277 Work experience in a related occupa-
vice, and Groundskeeping Workers tion
373011(Landscaping and Groundskeeping Workers 324 $22,850(Short-term on-the-job training
373012 |Pesticide Handlers, Sprayers, and Applicators, Vegetation 11 $29,786|Moderate-term on-the-job training
373013(Tree Trimmers and Pruners 11 $27,996(Short-term on-the-job training
373019|Grounds Maintenance Workers, All Other 11 $19,348|Short-term on-the-job training

SOC: Standard Occupational Code
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A—3 Green Occupational Data (continued)
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173011|Architectural and Civil Drafters X X X X
173023|Electrical and Electronic Engineering Technicians X X X X
173024|Electro-Mechanical Technicians X X
173025|Environmental Engineering Technicians X X X X X
173029|Engineering Technicians, Except Drafters, All Other X
173031|Surveying and Mapping Technicians X
191013|Soil and Plant Scientists X X
191021|Biochemists and Biophysicists X X
191022|Microbiologists X X
191023|Zoologists and Wildlife Biologists X X
191029|Biological Scientists, All Other X X
191032|Foresters X X X
191099|Life Scientists, All Other X
192012|Physicists X
192021|Atmospheric and Space Scientists X X X
192031|Chemists X X X
192032|Materials Scientists X
192041|Environmental Scientists and Specialists, Including Health X X X X X
192042|Geoscientists, Except Hydrologists and Geographers X X
193051|Urban and Regional Planners X X X
193091|Anthropologists and Archeologists X
194011|Agricultural and Food Science Technicians X
194031|Chemical Technicians X
194091 Environmental Science and Protection Technicians, Including X X X
Health
194092|Forensic Science Technicians X X X X
194093|Forest and Conservation Technicians X X X X
Legal, Arts, Media
231011|Lawyers X
253099|Teachers and Instructors, All Other X
271021|Commercial and Industrial Designers X X
273022 |Reporters and Correspondents X
273031|Public Relations Specialists X X X X X X
Healthcare Practitioners and Technical
299011|Occupational Health and Safety Specialists X X X X
299012|Occupational Health and Safety Technicians X X X
Service
319096|Veterinary Assistants and Laboratory Animal Caretakers X X
333031|Fish and Game Wardens X X
333051 |Police and Sheriff's Patrol Officers X
371012 First-Line Supervis.ors/Managers of Landscaping, Lawn Service, X X
and Groundskeeping Workers
373011|Landscaping and Groundskeeping Workers X X X
373012|Pesticide Handlers, Sprayers, and Applicators, Vegetation X
373013|Tree Trimmers and Pruners X
373019|Grounds Maintenance Workers, All Other X
SOC: Standard Occupational Code
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A—3 Green Occupational Data (continued)

Number of| Annual
SOC Occupation Title Jobs Wage Education Level
391021(First-Line Supervisors/Managers of Personal Service Workers 56 $27,555 l’i\g:]rk experience in a related occupa-
392021|Nonfarm Animal Caretakers 244|  $19,057|Short-term on-the-job training
399032 |Recreation Workers 11|  $20,708|Short-term on-the-job training
Sales and Related

412031|Retail Salespersons 22| $19,119|Short-term on-the-job training
414011 Sales Repr.eser\Fatlves, Wholesale and Manufacturing, Techni- 153 $57,626 Work ex.perlence in a related

cal and Scientific Products occupation
414012 Sales F'(epresenteTtlve.sf Wholesale and Manufacturing, Except 436]  $46,713 Work ex.per|ence in a related

Technical and Scientific Products occupation

Office and Administrative Support

434051|Customer Service Representatives 264 $28,339|Moderate-term on-the-job training
435032 |Dispatchers, Except Police, Fire, and Ambulance 574 $31,550|Moderate-term on-the-job training
435061(Production, Planning, and Expediting Clerks 325| $37,577|Moderate-term on-the-job training
435071(Shipping, Receiving, and Traffic Clerks 422 $26,851(Short-term on-the-job training
435081 (Stock Clerks and Order Fillers 145  $20,786(Short-term on-the-job training
436014 (Secretaries, Except Legal, Medical, and Executive 16| $26,236|Moderate-term on-the-job training
439061|Office Clerks, General 62| $25,601|Short-term on-the-job training

Farming, Fishing, and Forestry
451011 First-Line Supervisors/Managers of Farming, Fishing, and 37| $36,744 Work e){penence in a related

Forestry Workers occupation
452011(Agricultural Inspectors 84| $39,376 Work ex.perlence in arelated

occupation
452091|Agricultural Equipment Operators 26| $27,363|Short-term on-the-job training
452092(Farmworkers and Laborers, Crop, Nursery, and Greenhouse 505 $20,402(Short-term on-the-job training
452093|Farmworkers, Farm and Ranch Animals 11|  $20,134|Short-term on-the-job training
454011(Forest and Conservation Workers 169| $22,869|Moderate-term on-the-job training
454021 (Fallers 32| $31,457|Moderate-term on-the-job training
Construction and Extraction

472011(Boilermakers 15|  $51,792|Long-term on-the-job training
472031|Carpenters 915 $32,520|Long-term on-the-job training
472051|Cement Masons and Concrete Finishers 334 $31,508|Moderate-term on-the-job training
472061|Construction Laborers 777| $25,145|Moderate-term on-the-job training
472073 Sgi;izmg Engineers and Other Construction Equipment Op- 183| $32,619|Moderate-term on-the-job training
472111 (Electricians 1079| $40,032|Long-term on-the-job training
472131|Insulation Workers, Floor, Ceiling, and Wall 716 $35,052|Moderate-term on-the-job training

SOC: Standard Occupational Code
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A—3 Green Occupational Data (continued)
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SOC Occupation Title =
391021 (First-Line Supervisors/Managers of Personal Service Workers X
392021|Nonfarm Animal Caretakers X
399032|Recreation Workers X
Sales and Related
412031|Retail Salespersons X
414011 Sales R.epr_e§entat|ves, Wholesale and Manufacturing, Technical X X X X X X
and Scientific Products
414012 Sales F.{epresentétlve.sf Wholesale and Manufacturing, Except X X X X X
Technical and Scientific Products
Office and Administrative Support
434051|Customer Service Representatives X X X
435032 |Dispatchers, Except Police, Fire, and Ambulance X
435061|Production, Planning, and Expediting Clerks X X X X X X
435071(Shipping, Receiving, and Traffic Clerks X X X X X X X
435081|Stock Clerks and Order Fillers X
436014(Secretaries, Except Legal, Medical, and Executive X X
439061 |Office Clerks, General X X
Farming, Fishing, and Forestry
451011 First-Line Supervisors/Managers of Farming, Fishing, and Forestry X X X
Workers
452011 |Agricultural Inspectors X | X
452091 |Agricultural Equipment Operators X X X
452092(Farmworkers and Laborers, Crop, Nursery, and Greenhouse X
452093 |Farmworkers, Farm and Ranch Animals X
454011(Forest and Conservation Workers X X
454021 (Fallers X
Construction and Extraction
472011(Boilermakers X X X
472031|Carpenters X X X X
472051|Cement Masons and Concrete Finishers X X
472061|Construction Laborers X X X X
472073 Operating Engineers and Other Construction Equipment X X X X X X
Operators
472111|Electricians X X X X
472131|Insulation Workers, Floor, Ceiling, and Wall X X X
SOC: Standard Occupational Code
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A—3 Green Occupational Data (continued)

Number of| Annual
SOC Occupation Title Jobs Wage Education Level
472141 |Painters, Construction and Maintenance 115 $29,977|Moderate-term on-the-job training
472152(Plumbers, Pipefitters, and Steamfitters 188 $36,758|Long-term on-the-job training
472181|Roofers 992 $29,227|Moderate-term on-the-job training
472211(Sheet Metal Workers 554 $34,368|Long-term on-the-job training
472231|Solar Photovoltaic Installers 62 $33,400|Moderate-term on-the-job training
473012(Helpers--Carpenters 115 $27,499|Short-term on-the-job training
474011|Construction and Building Inspectors 101 $39,950 Work ex.penence in arelated
occupation
474041(Hazardous Materials Removal Workers 587 $31,503|Moderate-term on-the-job training
474099|Weatherization Installers and Technicians 356 $33,453|Moderate-term on-the-job training
475021 |Earth Drillers, Except Oil and Gas 175 $32,628|Moderate-term on-the-job training
475099|Extraction Workers, All Other 34 $26,222|Moderate-term on-the-job training
Installation, Maintenance, and Repair
491011 F|rst—!_|ne Supervisors/Managers of Mechanics, Installers, and 52 $51,792 Work experience in a related occupa-
Repairers tion
492092 |Electric Motor, Power Tool, and Related Repairers 10 $34,092|Postsecondary vocational training
493023|Automotive Service Technicians and Mechanics 587 $32,000|Postsecondary vocational training
493031(Bus and Truck Mechanics and Diesel Engine Specialists 66 $38,066|Postsecondary vocational training
499021 ::Ef:l?egr'sA'r Conditioning, and Refrigeration Mechanics and 2379|  $36,078|Postsecondary vocational training
499041 (Industrial Machinery Mechanics 25 $40,638|Long-term on-the-job training
499042(Maintenance and Repair Workers, General 1314 $32,517|Moderate-term on-the-job training
499043(Maintenance Workers, Machinery 12 $34,362|Moderate-term on-the-job training
499044|Millwrights 11 $45,091|Long-term on-the-job training
499051 |(Electrical Power-Line Installers and Repairers 138 $55,554|Long-term on-the-job training
499098|Helpers--Installation, Maintenance, and Repair Workers 11 $25,257|Short-term on-the-job training
499099|Installation, Maintenance, and Repair Workers, All Other 93 $27,761|Moderate-term on-the-job training
Production
511011 First-Line Supervisors/Managers of Production and Operating 38 $45 695 Work experience in a related occupa-
Workers tion
512041|Structural Metal Fabricators and Fitters 155 $35,660|Moderate-term on-the-job training
512092(Team Assemblers 4126 $28,776|Moderate-term on-the-job training
513011|Bakers 20 $22,559|Long-term on-the-job training

SOC: Standard Occupational Code
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A—3 Green Occupational Data (continued)
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SOC Occupation Title =
472141 |Painters, Construction and Maintenance X
472152|Plumbers, Pipefitters, and Steamfitters X X X
472181|Roofers X X
472211(Sheet Metal Workers X X X
472231(Solar Photovoltaic Installers X
473012(Helpers--Carpenters X X X X
474011|Construction and Building Inspectors X X X
474041(Hazardous Materials Removal Workers X X X X
474099|Weatherization Installers and Technicians X
475021 |(Earth Drillers, Except Oil and Gas X
475099|Extraction Workers, All Other X
Installation, Maintenance, and Repair
491011 F|rst—!_|ne Supervisors/Managers of Mechanics, Installers, and X X X X X
Repairers
492092|Electric Motor, Power Tool, and Related Repairers X
493023|Automotive Service Technicians and Mechanics X X X X
493031(Bus and Truck Mechanics and Diesel Engine Specialists X
499021 Heating, Air Conditioning, and Refrigeration Mechanics and In- X X X X
stallers
499041 (Industrial Machinery Mechanics X X X X
499042(Maintenance and Repair Workers, General X X X X X X X
499043(Maintenance Workers, Machinery X
499044 (Millwrights X X
499051 (Electrical Power-Line Installers and Repairers X
499098|Helpers--Installation, Maintenance, and Repair Workers X X X
499099|Installation, Maintenance, and Repair Workers, All Other X
Production
511011 First-Line Supervisors/Managers of Production and Operating X X X
Workers
512041|Structural Metal Fabricators and Fitters X X X
512092|Team Assemblers X X X X X
513011|Bakers X
SOC: Standard Occupational Code
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A—3 Green Occupational Data (continued)

Number | Annual
SOC Occupation Title of Jobs | Wage Education Level
514011 Egr;nt?cuter—Controlled Machine Tool Operators, Metal and 163|$34,030|Moderate-term on-the-job training
514021 Extruding and Drawing I\/!achme Setters, Operators, and 82(530,315|Moderate-term on-the-job training
Tenders, Metal and Plastic
514022 Forging Mach|ne Setters, Operators, and Tenders, Metal 22|$30,161|Moderate-term on-the-job training
and Plastic
514023 Rolling M.achlne Setters, Operators, and Tenders, Metal 101/$30,991|Moderate-term on-the-job training
and Plastic
Cutting, Punching, and Press Machine Setters, . .
14031 487(529,123|M - -the-
>1403 Operators, and Tenders, Metal and Plastic 87|529,123Moderate-term on-the-job training
Grinding, Lapping, Polishing, and Buffing Machine Tool . .
14 2|531,422(M - -the-
>14033 Setters, Operators, and Tenders, Metal and Plastic 2l R O S
514041|Machinists 196|$39,987|Long-term on-the-job training
514081 Multiple Machlr'le Tool Setters, Operators, and Tenders, 49| $28,406|Moderate-term on-the-job training
Metal and Plastic
514121|Welders, Cutters, Solderers, and Brazers 514(533,131|Postsecondary vocational training
Welding, Solderi d Brazing Machine Sett
514122 €lding, Soldering, and brazing Machin€ Setters, 90($30,197|Postsecondary vocational training
Operators, and Tenders
516091 Extruding and Fo.rmmg Machm.e Setters, Operators, and 59|$34,887|Moderate-term on-the-job training
Tenders, Synthetic and Glass Fibers
517041(Sawing Machine Setters, Operators, and Tenders, Wood 74(521,926|Moderate-term on-the-job training
517042 Woodworking Machl.ne Setters, Operators, and 48|$21,931|Moderate-term on-the-job training
Tenders, Except Sawing
518012|Power Distributors and Dispatchers 14|$57,005|Long-term on-the-job training
518013|Power Plant Operators 286(552,556|Long-term on-the-job training
Wat d Liquid Waste Treat t Plant and Syst
518031 ater and tiqul aste freatment Flant and oystem 109($33,997|Long-term on-the-job training
Operators
Separating, Filtering, Clarifying, Precipitating, and Still . -
519012 Machine Setters, Operators, and Tenders 109|540,940|Moderate-term on-the-job training
519023 Mixing and Blending Machine Setters, Operators, and 287|$32,615|Moderate-term on-the-job training
Tenders
519061|Inspectors, Testers, Sorters, Samplers, and Weighers 238|$29,478|Moderate-term on-the-job training
519111(Packaging and Filling Machine Operators and Tenders 60[526,496|Short-term on-the-job training
ine Painti ine Machi
519121 Coating, Painting, and Spraying Machine Setters, 26|$27,756|Moderate-term on-the-job training
Operators, and Tenders
519191|Cementing and Gluing Machine Operators and Tenders 10|$30,401|Moderate-term on-the-job training
Mold Sh d Cast E t Metal and
519195 PI;)stiirS, apers, and L.asters, txcept Vietalan 15|$27,698|Moderate-term on-the-job training
Transportation and Material Moving
533021(Bus Drivers, Transit and Intercity 1269|$22,893|Moderate-term on-the-job training

SOC: Standard Occupational Code
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A—3 Green Occupational Data (continued)
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SOC Occupation Title =
514011 Computer—ControIIed Machine Tool Operators, Metal and X X
Plastic
Extruding and Drawing Machine Setters, Operators, and
514OZlTenders, Metal and Plastic X X
514022 Forging Machlne Setters, Operators, and Tenders, Metal X
and Plastic
514073 Rolling M_achme Setters, Operators, and Tenders, Metal X X
and Plastic
514031 Cutting, Punching, and Press Machlne Setters, Operators, X X X X
and Tenders, Metal and Plastic
514033 Grinding, Lapping, Polishing, and Buffing Machlng Tool X X
Setters, Operators, and Tenders, Metal and Plastic
514041|Machinists X X X
514081 Multiple Machn_1e Tool Setters, Operators, and Tenders, X
Metal and Plastic
514121|Welders, Cutters, Solderers, and Brazers X X X X X | X
514122 Welding, Soldering, and Brazing Machine Setters, X
Operators, and Tenders
516091 Extruding and Forming Machine Setters, Operators, and X
Tenders, Synthetic and Glass Fibers
517041(Sawing Machine Setters, Operators, and Tenders, Wood X
517042 Woodworkl'ng Machine Setters, Operators, and Tenders, X
Except Sawing
518012(Power Distributors and Dispatchers X
518013(Power Plant Operators
518031 Water and Liquid Waste Treatment Plant and System X X
Operators
Separating, Filtering, Clarifying, Precipitating, and Still
19012 X X X
>130 Machine Setters, Operators, and Tenders
519023 Mixing and Blending Machine Setters, Operators, and X X
Tenders
519061|Inspectors, Testers, Sorters, Samplers, and Weighers X X X X | X
519111(Packaging and Filling Machine Operators and Tenders X
519121 Coating, Painting, and Spraying Machine Setters, X X
Operators, and Tenders
519191|Cementing and Gluing Machine Operators and Tenders X
519195(Molders, Shapers, and Casters, Except Metal and Plastic X
Transportation and Material Moving
533021|Bus Drivers, Transit and Intercity X X
SOC: Standard Occupational Code
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A—3 Green Occupational Data (continued)

Number of | Annual

SOC Occupation Title Jobs Wage Education Level
533032|Truck Drivers, Heavy and Tractor-Trailer 3535 $36,065 Short-term on-the-job training
536041|Traffic Technicians 27 $33,994(Short-term on-the-job training
536051|Transportation Inspectors 18 $80,404 ri:;ig:izirience in a related
536099|Transportation Workers, All Other 46 $27,037|Short-term on-the-job training
537021|Crane and Tower Operators 120 $37,908|Long-term on-the-job training
537051|Industrial Truck and Tractor Operators 680 $27,816(Short-term on-the-job training
537062|Laborers and Freight, Stock, and Material Movers, Hand 1891 $22,042|Short-term on-the-job training
537064 |Packers and Packagers, Hand 43 $19,163(Short-term on-the-job training
537081|Refuse and Recyclable Material Collectors 876 $28,083|Short-term on-the-job training

SOC: Standard Occupational Code
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A—3 Green Occupational Data (continued)
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SOC Occupation Title =
533032|Truck Drivers, Heavy and Tractor-Trailer X X X X X
536041|Traffic Technicians X X
536051|Transportation Inspectors X
536099|Transportation Workers, All Other X X X
537021|Crane and Tower Operators X
537051|Industrial Truck and Tractor Operators X X X X X X X
537062|Laborers and Freight, Stock, and Material Movers, Hand X X X X X X
537064|Packers and Packagers, Hand X
537081|Refuse and Recyclable Material Collectors X X X
SOC: Standard Occupational Code
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A —4 NAICS Industry Codes and Titles

NAICS NAICS
Industry Industry
Code Industry Title Code Industry Title

111110 Soybean farming

111120 Oilseed, except soybean, farming
111130 Dry pea and bean farming

111140 Wheat farming

111150 Corn farming

111160 Rice farming

111191 Oilseed and grain combination farming
111199 All other grain farming

111211 Potato farming

111219 Other vegetable and melon farming
111310 Orange groves

111320 Citrus, except orange, groves
111331 Apple orchards

111332 Grape vineyards

111333 Strawberry farming

111334 Berry, except strawberry, farming
111335 Tree nut farming

111336 Fruit and tree nut combination farming
111339 Other non-citrus fruit farming
111411 Mushroom production

111419 Other food crops grown under cover
111421 Nursery and tree production

111422 Floriculture production

111910 Tobacco farming

111920 Cotton farming

111930 Sugarcane farming

111940 Hay farming

111991 Sugar beet farming

111992 Peanut farming

111998 All other miscellaneous crop farming
112111 Beef cattle ranching and farming
112112 Cattle feedlots

112120 Dairy cattle and milk production
112210 Hog and pig farming

112310 Chicken egg production

112320 Broilers and meat type chicken production

112330 Turkey production

112340 Poultry hatcheries

112390 Other poultry production

112410 Sheep farming

112420 Goat farming

112511 Finfish farming and fish hatcheries
112512 Shellfish farming

112519 Other aquaculture
112910 Apiculture

112930 Fur-bearing animal and rabbit production

112990 All other animal production

113210 Forest nursery and gathering forest
products

113310 Logging
115111 Cotton ginning

115112 Soil preparation, planting, and cultivating

115113 Crop harvesting, primarily by machine
115114 Other postharvest crop activities
115116 Farm management services

115200 Support activities for animal production
115310 Support activities for forestry

221111 Hydroelectric power generation
221119 Other electric power generation

221121 Electric bulk power transmission and
control

221122 Electric power distribution

221310 Water supply and irrigation systems
221320 Sewage treatment facilities

221330 Steam and air-conditioning supply
236115 New single-family general contractors
236116 New multifamily general contractors
236117 New housing operative builders
236118 Residential remodelers

236210 Industrial building construction
236220 Commercial building construction
237110 Water and sewer system construction

237130 Power and communication system
construction

237210 Land subdivision
237990 Other heavy construction

238991 All other residential trade contractors

238992 All other nonresidential trade contractors

311111 Dog and cat food manufacturing
311119 Other animal food manufacturing
311211 Flour milling

311212 Rice milling

311213 Malt manufacturing

311221 Wet corn milling

311222 Soybean processing

311223 Other oilseed processing

NAICS: North American Industry Classification System
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A -4 NAICS Industry Codes and Titles

NAICS
Industry

Code Industry Title
311225 Fats and oils refining and blending

311230 Breakfast cereal manufacturing
311311 Sugarcane mills

311312 Cane sugar refining

311313 Beet sugar manufacturing

311320 Confectionery manufacturing from cacao
beans

311330 Confectionery mfg. from purchased
chocolate

311340 Nonchocolate confectionery manufacturing

311411 Frozen fruit and vegetable manufacturing

311412 Frozen specialty food manufacturing

311421 Fruit and vegetable canning

311422 Specialty canning

311423 Dried and dehydrated food manufacturing

311511 Fluid milk manufacturing

311512 Creamery butter manufacturing

311513 Cheese manufacturing

311514 Dry, condensed, and evaporated dairy
products

311520 Ice cream and frozen dessert manufacturing

311611 Animal, except poultry, slaughtering

311612 Meat processed from carcasses

311613 Rendering and meat byproduct processing

311615 Poultry processing

311711 Seafood canning

311712 Fresh and frozen seafood processing

311811 Retail bakeries

311812 Commercial bakeries

311813 Frozen cakes and other pastries mfg.

311821 Cookie and cracker manufacturing

311822 Mixes and dough made from purchased flour

311823 Dry pasta manufacturing

311830 Tortilla manufacturing

311911 Roasted nuts and peanut butter mfg.
311919 Other snack food manufacturing
311920 Coffee and tea manufacturing
311930 Flavoring syrup and concentrate mfg.
311941 Mayonnaise, dressing, and sauce mfg.
311942 Spice and extract mfg.

311991 Perishable prepared food mfg.
311999 All other miscellaneous food mfg.
312111 Soft drink manufacturing

NAICS

Industry

Code Industry Title

312120 Breweries

312130 Wineries

312140 Distilleries

312210 Tobacco stemming and redrying
312221 Cigarette manufacturing

312229 Other tobacco product mfg.

313111 Yarn spinning mills

313112 Yarn texturizing and twisting mills
313113 Thread mills

313210 Broadwoven fabric mills

313221 Narrow fabric mills

313230 Nonwoven fabric mills

313241 Weft knit fabric mills

313249 Other knit fabric and lace mills

314110 Carpet and rug mills

314121 Curtain and drapery mills

314999 All other miscellaneous textile product mills
321114 Wood preservation

321211 Hardwood veneer and plywood mfg.
321212 Softwood veneer and plywood mfg.
321213 Engineered wood member mfg.
321214 Truss manufacturing

321219 Reconstituted wood product mfg.
321911 Wood window and door mfg.

321918 Other millwork, including flooring
321991 Manufactured home, mobile home mfg.
321992 Prefabricated wood building mfg
322110 Pulp mills

322121 Paper, except newsprint, mills

322122 Newsprint mills

322130 Paperboard mills

324121 Asphalt paving mixture and block mfg.
324122 Asphalt shingle and coating materials mfg.
325193 Ethyl alcohol manufacturing

325199 All other basic organic chemical mfg.
325311 Nitrogenous fertilizer manufacturing
325312 Phosphatic fertilizer manufacturing
325314 Fertilizer, mixing only, manufacturing
325320 Pesticide and other agri. chemical mfg.
325411 Medicinal and botanical manufacturing
325510 Paint and coating manufacturing
325520 Adhesive manufacturing

NAICS: North American Industry Classification System
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A -4 NAICS Industry Codes and Titles

NAICS
Industry

Code Industry Title

325611 Soap and other detergent manufacturing
325612 Polish and other sanitation good mfg.
325620 Toilet preparation manufacturing

325910 Printing ink manufacturing

325991 Custom compounding of purchased resins
325998 Other miscellaneous chemical product mfg.
326111 Plastics bag and pouch manufacturing
326112 Plastics packaging film and sheet mfg.
326113 Nonpackaging plastics film and sheet mfg.
326121 Unlaminated plastics profile shape mfg.
326122 Plastics pipe and pipe fitting mfg.

326130 Laminated plastics plate, sheet, and shapes
326140 Polystyrene foam product mfg.

326150 Urethane and other foam product mfg.
326160 Plastics bottle manufacturing

326191 Plastics plumbing fixture mfg.

326192 Resilient floor covering manufacturing
326199 All other plastics product manufacturing
326212 Tire retreading

326299 All other rubber product manufacturing
327111 Vitreous china plumbing fixture mfg.
327112 Vitreous china and earthenware articles mfg.
327121 Brick and structural clay tile mfg.

327122 Ceramic wall and floor tile manufacturing
327123 Other structural clay product manufacturing
327124 Clay refractory manufacturing

327125 Nonclay refractory manufacturing

327211 Flat glass manufacturing

327212 Other pressed and blown glass and glassware
327213 Glass container manufacturing

327310 Cement manufacturing

327320 Ready-mix concrete manufacturing

327331 Concrete block and brick manufacturing
327332 Concrete pipe manufacturing

327390 Other concrete product manufacturing
327410 Lime manufacturing

327420 Gypsum product manufacturing

327993 Mineral wool manufacturing

327999 Miscellaneous nonmetallic mineral products
331111 Iron and steel mills

331210 Iron, steel pipe and tube from purchase steel

NAICS
Industry

Code Industry Title

331221 Rolled steel shape manufacturing

331222 Steel wire drawing

331222 Steel wire drawing

331311 Alumina refining

331312 Primary aluminum production

331314 Secondary smelting and alloying of aluminum

331315 Aluminum sheet, plate, and foil mfg

331316 Aluminum extruded product mfg

331319 Other aluminum rolling and drawing

331421 Copper rolling, drawing, and extruding

331422 Copper wire, except mechanical, drawing

331423 Secondary processing of copper

331491 Nonferrous metal, except Cu and Al, shaping

331492 Secondary processing of other nonferrous

331511 Iron foundries

331512 Steel investment foundries

331513 Steel foundries, except investment

331521 Aluminum die-casting foundries

331522 Nonferrous, except Al, die-casting foundries

331524 Aluminum foundries, except die-casting

331525 Copper foundries, except die-casting

331528 Other nonferrous foundries, exc. Die-casting

332111 Iron and steel forging

332112 Nonferrous forging

332312 Fabricated structural metal mfg

332321 Metal window and door manufacturing

332913 Plumbing fixture fitting and trim mfg.

332919 Other metal valve and pipe fitting mfg.

332991 Ball and roller bearing manufacturing

332996 Fabricated pipe and pipe fitting mfg.

333112 Lawn and garden equipment manufacturing

333311 Automatic vending machine mfg

333312 Commercial laundry and drycleaning
machinery

333315 Photographic and photocopying equipment
mfg.

333319 Other commercial & service machinery mfg.

333411 Air purification equipment mfg.

333412 Industrial and commercial fan and blower
mfg.

333414 Heating equipment, except warm air
furnaces

NAICS: North American Industry Classification System
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A -4 NAICS Industry Codes and Titles

NAICS
Industry
Code Industry Title
333415 AC, refrigeration, and forced air heating

333511 Industrial mold manufacturing

333511 Industrial mold manufacturing

333611 Turbine and turbine generator set units mfg.

333612 Speed changer, drive, and gear mfg.

333613 Mechanical power transmission equipment
mfg.

334111 Electronic computer manufacturing

334113 Computer terminal manufacturing

334119 Other computer peripheral equipment mfg.

334210 Telephone apparatus manufacturing

334220 Broadcast and wireless communications
equipment

334290 Other communications equipment mfg

334310 Audio and video equipment mfg.

334413 Semiconductors and related device mfg.

334512 Automatic environmental control mfg.

334513 Industrial process variable instruments

334514 Totalizing fluid meters and counting devices

334515 Electricity and signal testing instruments

334516 Analytical laboratory instrument mfg.

334519 Other measuring and controlling device mfg.

335110 Electric lamp bulb and part mfg.

335121 Residential electric lighting fixture mfg.

335122 Nonresidential electric lighting fixture mfg.

335129 Other lighting equipment mfg.

335211 Electric housewares & household fan mfg.

335221 Household cooking appliance manufacturing

335222 Household refrigerator and home freezer
mfg.

335224 Household laundry equipment mfg.

335228 Other major household appliance mfg.

335311 Electric power and specialty transformer
mfg.

335312 Motor and generator manufacturing

335911 Storage battery manufacturing

335912 Primary battery manufacturing

335999 Miscellaneous electrical equipment mfg.

336111 Automobile manufacturing

336112 Light truck and utility vehicle manufacturing

336311 Carburetor, piston, ring, and valve mfg.

336312 Gasoline engine and engine parts mfg.

NAICS: North American Industry Classification System

NAICS

Industry

Code Industry Title

336322 Other motor vehicle electric equipment mfg.
336340 Motor vehicle brake system manufacturing
336350 Motor vehicle power train components mfg.
336399 All other motor vehicle parts manufacturing
336510 Railroad rolling stock manufacturing

336611 Ship building and repairing

337920 Blind and shade manufacturing

423110 Motor vehicle merchant wholesalers

423120 New motor vehicle parts merchant wholesalers
423130 Tire and tube merchant wholesalers

423140 Used motor vehicle parts merchant wholesalers
423310 Lumber and wood merchant wholesalers
423320 Masonry material merchant wholesalers
423330 Roofing and siding merchant wholesalers
423390 Other const. material merchant wholesalers
423420 Office equipment merchant wholesalers
423430 Computer and software merchant wholesalers
423440 Other commercial equip. merchant wholesalers
423490 Other professional equip. merchant wholesaler
423510 Metal merchant wholesalers

423610 Elec. equip. and wiring merchant wholesalers
423620 Electric appliance merchant wholesalers
423690 Other electronic parts merchant wholesalers
423720 Plumbing equip. merchant wholesalers
423730 HVAC equip. merchant wholesalers

423740 Refrigeration equip. merchant wholesalers
423820 Farm and garden equip. merchant wholesalers
423830 Industrial machinery merchant wholesalers
423840 Industrial supplies merchant wholesalers
423850 Service estab. equip. merchant wholesalers
423860 Other transport. goods merchant wholesalers
423930 Recyclable material merchant wholesalers
424110 Printing and writing paper merchant whls.
424130 Industrial paper merchant wholesalers
424210 Druggists' goods merchant wholesalers
424310 Piece goods merchant wholesalers

424410 General line grocery merchant wholesalers
424420 Packaged frozen food merchant wholesalers
424430 Dairy product merchant wholesalers

424440 Poultry product merchant wholesalers
424450 Confectionery merchant wholesalers

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,

Green Jobs Study, Spring 2011
92 Tcnncssec’s Grccn Jobs chor‘t



A -4 NAICS Industry Codes and Titles

NAICS NAICS
Industry Industry
Code Industry Title Code Industry Title

424460 Fish and seafood merchant wholesalers
424470 Meat and meat product merchant wholesalers
424480 Fruit and vegetable merchant wholesalers
424490 Other grocery product merchant wholesalers
424510 Grain and field bean merchant wholesalers
424520 Livestock merchant wholesalers

511110 Newspaper publishers

511120 Periodical publishers

511130 Book publishers

511140 Directory and mailing list publishers
511199 All other publishers

511210 Software publishers

512110 Motion picture and video production
512120 Motion picture and video distribution
515111 Radio networks

515112 Radio stations

515120 Television broadcasting

515210 Cable and other subscription programming
519110 News syndicates

519120 Libraries and archives

519130 Internet publishing and web search portals
523130 Commodity contracts dealing

523140 Commodity contracts brokerage

523210 Securities and commodity exchanges
532111 Passenger car rental

532210 Consumer electronics and appliances rental
532411 Transportation equipment rental and leasing
541110 Offices of lawyers

541310 Architectural services

541320 Landscape architectural services

541330 Engineering services

541350 Building inspection services

541360 Geophysical surveying and mapping services
541370 Other surveying and mapping services
541380 Testing laboratories

541410 Interior design services

541420 Industrial design services

541430 Graphic design services

541511 Custom computer programming services
541512 Computer systems design services

541614 Process and logistics consulting services

541620 Environmental consulting services

541690 Other technical consulting services

541711 Research and development in biotechnology

541712 Other physical and biological research

541810 Advertising agencies

541820 Public relations agencies

541922 Commercial photography

551114 Managing offices

561520 Tour operators

561730 Landscaping services

562111 Solid waste collection

562112 Hazardous waste collection

562119 Other waste collection

562211 Hazardous waste treatment and disposal

562212 Solid waste landfill

562213 Solid waste combustors and incinerators

562219 Other nonhazardous waste disposal

562910 Remediation services

562920 Materials recovery facilities

562991 Septic tank and related services

562998 Miscellaneous waste management services

611210 Junior colleges

611310 Colleges and universities

611430 Management training

611513 Apprenticeship training

611519 Other technical and trade schools

624229 Other community housing services

712110 Museums

712130 Zoos and botanical gardens

712190 Nature parks and other similar institutions

722110 Full-service restaurants

722320 Caterers

811111 General automotive repair

811112 Automotive exhaust system repair

811113 Automotive transmission repair

811118 Other automotive mechanical and electric
repair

811211 Consumer electronics repair and maintenance

811212 Computer and office machine repair

811213 Communication equipment repair

811219 Other electronic equipment repair

NAICS: North American Industry Classification System

Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A — 4 NAICS Industry Codes and Titles

NAICS NAICS
Industry Industry
Code Industry Title Code Industry Title
811310 Commercial machinery repair and 924110 Air, water, and waste program
maintenance administration

811412 Appliance repair and maintenance 924120 Administration of conservation programs
812320 Drycleaning and laundry services 926110 Administration of general economic
813211 Grantmaking foundations programs

813219 Other grantmaking and giving services 926120 Transportation program administration
813312 Environment and conservation orgs 926130 Utility regulation and administration
813910 Business associations 926140 Agricultural market and commodity
813920 Professional organizations regulation

813940 Political organizations 926150 Licensing and regulating commercial sectors

NAICS: North American Industry Classification System
Source: Tennessee Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section,
Green Jobs Study, Spring 2011
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A—5 Green Resources for Finding Job, Training and Grants

How to find a green job in the Source

Using the labor market information Web site The Source (www. sourcetn.org; after May 9, www.

source.tn.gov), you can find listings of green jobs in Tennessee. Here’s how:

WWw.sourcetn.org

Select “Find a job”

Select the Advanced Job Search tab

Select the area- Your zip code radius, city, county, or other area

Scroll down and select the characteristics of the job you desire; the final selection will be
“Job is a Green Job?” Select “yes”

Select “Search”

Any green jobs in your area will display.

Select the underlined job title for more information

How to find educational programs in the Source

Www.sourcetn.org

Select “Analysis”

Select the area- Your zip code radius, city, county or other area
Select “Education and Training Data”

Select “Training and Education Programs”

Type in an occupation (like “industrial engineer”)

Search

A list of training programs and their descriptions in your area will be displayed.

How to find grants for which you may be eligible

www.dsireusa.org
Select your state
The state programs will be displayed, with links to federal grant information.
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