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Introduction
Energy employment has not traditionally been considered a primary metric in the formulation of U.S. 
energy policy relative to other metrics such as energy prices, production and consumption, environmental 
impacts, and international trade flows. Nonetheless, changes in U.S. energy markets, whether induced by 
policy measures, technological change, or consumer choice, can have significant impacts on the levels of 
energy employment, the types of energy-related jobs, and the geographic distribution of energy jobs.  

Gaining a better understanding of the relationships among policies, market trends, and jobs will become 
increasingly important in discussions of energy policy, particularly climate change-related energy policies. 
This, in turn, will require improvement in our ability to track, understand, and forecast changes in energy 
employment in the United States.  

The purpose of this discussion paper is to summarize the current landscape of U.S. energy employment and 
highlight issues for consideration in the context of the changing role of energy in the U.S. economy.

How Are Energy Jobs Defined and Counted?
Analyses of the U.S. economy rely on the Bureau of Labor Statistics (BLS) for employment data and 
particularly the Quarterly Census of Employment and Wages (QCEW). The QCEW is compiled from 
monthly state unemployment records, gathered by each state and reported to the BLS. Collectively, these 
unemployment records cover 95 percent of employment in the United States but exclude small farm 
agricultural employment and self-employment.  

QCEW data are categorized using the North American Industrial Classification System (NAICS), a system 
of over 1100 6-digit industry codes. At the primary level (2-digit) there are seven that include significant 
components of energy employment, including:

 ▪ Mining and Extraction; Utilities; Construction; Manufacturing; Wholesale Trade; Professional and 
Business Services; and Repair and Maintenance.   
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 ▪ Energy employment data within each of these industry categories are often consolidated with data 
on non-energy employment. For example, NAICS 22 “Utilities” includes all gas and utility energy 
employment but also includes water utilities, while NAICS 23 “Construction” includes approximately 
30 percent energy or energy-related employment.  

At the next level of disaggregation (the NAICS 4-digit codes), there are 11 industry codes that are primarily 
energy-related. These include:

 ▪ Coal Mining; Electric Lighting Equipment Manufacturing; Electric Power Generation, Transmission 
and Distribution; Engine, Turbine, and Power Transmission Equipment Manufacturing; Natural Gas 
Distribution; Oil and Gas Extraction; Other Electrical Equipment and Component Manufacturing; 
Petroleum and Coal Products Manufacturing; Pipeline Transportation of Crude Oil; Pipeline 
Transportation of Natural Gas; and Utility System Construction.

 ▪ Additionally, there are many energy jobs within the manufacturing and construction industry codes, 
but they typically represent a smaller share of these job totals and cannot be readily isolated.

While the NAICS industry code structure is updated every five years, it still does not align well with the 
current energy markets and business models. For example: the restructuring of electricity markets has 
led to new business models that are not necessarily classified as utilities, the growth of energy efficient 
products and services permeates all industry sectors of the economy, and the emergence of alternative 
fuels and renewable energy industries are not tracked separately in a manner comparable to the traditional 
fossil fuel industry sectors. 

The U.S. Department of Energy (DOE) initiated a supplemental survey process in 2015 to address these 
limitations in the BLS data and gain a more precise view of changes in energy employment.  

 ▪ DOE issued the “U.S. Energy and Employment Report” (USEER) in 2016 (reporting 2015 employment 
data) and in 2017 (reporting 2016 employment data).

 ▪ Due to uncertainties whether DOE would continue the survey, the National Association of State 
Energy Offices (NASEO) and the Energy Futures Initiative (EFI) jointly continued the survey of 2017 
jobs, funded largely through foundation grants. The 2018 report (presenting 2017 employment data) 
was released in May 2018.

 ▪ NASEO and EFI recently initiated the survey of 2018 jobs (to be published in the spring of 2019).  

The Value-Added of the USEER Supplemental Survey Data
The USEER supplemental survey identifies the number of energy and energy-related employees regardless 
of the NAICS classification of the firm in which they work. In addition, the survey allows the employment 
data to be aggregated by type of energy source, including energy efficiency. Borenstein and Davis (2016) 
evaluated the benefits of tax credits for residential home weatherization, hybrid and electric vehicle 
purchases, solar panel investments, and other clean energy investments and found that these credits 
primarily benefit higher-income households. Taking the credits as a group, they find that the lowest 60 
percent of the population receives about 10 percent of the credits while the top 20 percent of the income 
distribution receives about 60 percent. For hybrid vehicles, the results are even starker: the top 20 percent 
of tax filers receive roughly 90 percent of the tax credits. Focusing on residential solar panel installation, 
Borenstein (forthcoming) also finds that most of the benefits of the federal tax credit accrue to high-
income households in California. He does find that solar panel vendors appear to receive some of the tax 
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credit benefits from higher-income households and that the greater ability to lease systems has shifted 
some of the tax benefits down the income scale.

 ▪ For example, the full supply chain for solar energy is not captured in one place in the BLS data. 
Employment in the solar energy industry is currently recorded by several industrial NSICS 
classifications, including “Utilities,” “Construction,” Wholesale Trade,” “Manufacturing,” and 
“Professional and Business Services.” The only direct reference to solar jobs in the QCEW is in NAICS 
#22 “Utilities” under 6-digit code 221114 “Solar Electric Power Generation” where BLS identified 2,848 
jobs nationally in Q3 2017.

 ▪ The lack of a full picture of solar energy jobs leads to confusion. For example, at the time that Tesla 
acquired Solar City, CEO Elon Musk reported that Solar City employed over 15,000 employees. This 
disparity points out how the QCEW and NAICS system underreport energy jobs when those systems 
classify the employees of companies such as Solar City across a wide range of industrial classifications.

Changes in private sector business models also affect the fidelity of the NAICS data. For example:

 ▪ Many companies have realigned operations to focus on core segments of their historic operations 
while contracting out a wide range of functions, including construction, professional and business 
services, etc. The result is that serious undercounting exists in virtually every energy sector from coal 
mining to wind farms and from nuclear plants to oil transportation.

The USEER Supplemental Survey provides a more complete picture of energy employment relative to the 
BLS data. For example, Table 1 below compares the jobs data in electric power generation as provided by 
the BLS/QCEW with that produced from the USEER supplemental survey1:

Electricity Generation  
by Fuel Source

QCEW-BLS Employment 2018 USEER Employment Difference

Fossil fuels 92,817 212,669 +119,852
Nuclear 44,753 64,743 + 19,990
Wind 6,050 107,444 +101,3994

Solar 2,848 250,271 (majority of time) +247,423
CHP 1,649 27,239 + 25,590
Hydro 17,501 66,872 + 49,371
Geothermal 1,117 7,927 +  6,810
Biomass 1,693 12,385 + 10,692

What about Energy Efficiency?
Energy efficiency does not exist as a stand-alone industry classification in the BLS NSICS system. Over the 
last 40 years, as energy efficiency has played a more and more significant role in energy policy, the number 
of jobs focused on managing how we use energy has grown rapidly and become as important as how we 
produce and distribute energy.  

Establishing a definition for an energy efficiency job poses challenges because energy efficiency activities 
cut across all energy markets and significant energy efficiency work can be embedded within the normal 

1.  2017 Third Quarter data from Bureau of Labor Statistics, “Quarterly Census of Employment and Wages,”  U.S. Department of Labor, 
last modified September 5, 2018, https://www.bls.gov/cew/datatoc.htm#NAICS_BASED.

https://www.bls.gov/cew/datatoc.htm#NAICS_BASED
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job responsibilities of many categories of workers. The USEER supplemental survey addresses these issues 
by defining energy efficiency jobs in a limited fashion; it “…only captures employment with certified 
energy efficiency products [certified by the EPA ENERGY STAR Program] or those installed according to 
ENERGY STAR guidelines, as well as advanced building materials such as insulation.”

Inclusion of Subcategories of Motor Vehicles Industry Jobs
The USEER supplemental survey examines employment in motor vehicles to quantify the effects of 
alternative fuels on jobs in the industry. The supplemental survey covers several major elements of the 
motor vehicles industry, including finished product manufacturing, vehicle and parts wholesalers, motor 
vehicle repair and maintenance, and professional and business services to the industry. The purpose of 
focusing on these subsectors of the motor vehicles industry is to identify trends in the manufacturing 
of alternative fuels vehicles. For purposes of the survey, alternative fuels vehicles are defined to include 
hybrid, plug-in hybrid, all-electric, natural gas, and fuel cell technologies. The USEER also looks at the 
effect of current CAFÉ standards on the motor vehicle parts industry to determine how many of these jobs 
contribute to the greater efficiency of the fleet across all technologies, regardless of fuel type.

What Have the USEER Supplemental Surveys Revealed?
The summary totals from the 2018 USEER (reporting 2017 data) are shown in the figure below.2    

Key points from the figure are:

 ▪ The first two bars comprise the traditional energy sectors of Electric Power Generation (EPG) and Fuels 
Production; and Transmission, Distribution and Storage (TDS). There is a total of roughly 4.3 million 
jobs in these two categories, an increase of 68,000 (1.6 percent) from the 2016 data.

2.  Energy Future Initative, U.S. Energy and Employment Report May 2018 (Washington, D.C.: 2018), https://www.usenergyjobs.org/.
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 ▪ The third bar shows energy efficiency jobs totaling approximately 2.25 million in 2017, an increase of 
67,000 (3 percent) above 2016.

 ▪ The fourth bar shows jobs in motor vehicle and parts manufacturing, excluding raw materials and 
retail dealerships. This sector reported a total of almost 2.5 million jobs in 2017, an increase of 29,000 
(1.1 percent).

In the three years that the USEER data has been collected (two years by DOE and one year by the NASEO/
EFI partnership), a number of important findings have been identified.

The first key finding is the serious undercounting of jobs in all energy technologies. As the earlier 
chart demonstrated in the Electric Power Generation sector, serious undercounting of jobs leads to a 
misunderstanding of the importance of an industry, particularly when those industries are located in 
geographically concentrated areas. It also leads to a misunderstanding of the impacts of policy decisions 
when comparisons of one data set such as solar drawn from USEER survey data is compared to fossil fuel 
data drawn from the BLS/QCEW. Apples to apples comparisons are extremely important when job creation 
and job loss are considered as part of the evaluation of energy policy planning.

Overall, the 2018 USEER identified an additional 1,350,000 jobs in the traditional energy sectors of Fuels, 
Electric Power Generation, and Transmission, Distribution, and Storage for a total of just over 4,310,000 
jobs. Notably, job growth was the highest in the natural gas generation sector which added 19,000 jobs, 
with over 5,000 of these coming in low emissions technologies. Significantly, solar jobs declined by 24,000, 
the first decline in seven years of data collection, although a majority of this job loss occurred in only 
three states. The highest percentage of the increase came in biomass generation which grew by 55 percent, 
adding 8,000 jobs.

The number of jobs in low carbon technologies in the Fuels and Electric Power Generation sectors was 
virtually unchanged overall from 2016 to 2017, with roughly 800,000 jobs in low carbon technologies out 
of 1.9 million total. Low carbon technologies are defined as nuclear, wind, solar, hydro, low impact hydro, 
low emissions natural gas, CHP, biofuels (including corn ethanol), and other forms of woody biomass. As 
used here, low carbon technologies do not include smart grid, microgrid, storage, energy efficiency, and 
electric vehicles.

A second key finding is that the growth of employment in energy sectors continues to exceed the 
overall growth rate in the economy, signaling the continued importance of energy systems in driving 
the economy. In 2017, the traditional energy and energy efficiency sectors grew by 2 percent while the 
economy overall added jobs at 1.7 percent. This was significantly smaller than the gap between these 
sectors and the overall economy in 2016 when these energy sectors grew by almost 5 percent. This 
slowing of growth was in part due to the increased hiring difficulty that employers reported in some 
of the historically fastest growing sectors, such as energy efficiency. In addition, as mentioned, a few 
sectors such as solar generation, energy efficiency construction, and alternative fuels motor vehicles 
actually lost jobs.

A third important characteristic of the energy workforce is the continued growth and intensity of 
energy efficiency across a wide range of industrial classifications. Energy costs have been a key economic 
competitiveness factor in the agricultural, manufacturing, and transportation industries for decades. 
Federal, state and local government policy initiatives promoting energy efficiency, including tighter 
building codes, efficiency standards for industrial and consumer products, and regulatory utility programs, 
have sparked rapid job growth in energy efficiency products and services.  
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In 2015, the 2016 USEER identified 1,880,000 energy efficiency jobs. A year later, partly through 
improvements in the survey design, that number rose by almost 300,000 (with 133,000 attributed to 
growth and the remainder attributed to a change in survey definitions). In 2017, the number of energy 
efficiency jobs in the US rose to 2,248,000, an increase of 67,000 jobs.

The energy efficiency jobs are embedded in a number of industry sectors, including construction, 
manufacturing, professional and business services, and wholesale trade. Energy efficiency jobs 
encompass a number of energy efficiency technologies and services such as variable speed pumps, 
energy auditing, and LEED certification. Unlike many other sectors, however, energy efficiency jobs 
are frequently a combination of energy efficient and non-efficient activities, such as an HVAC installer 
splitting his/her time on ENERGY STAR equipment and non-ENERGY STAR installations. Consequently, 
it is important to measure the intensity of the work done in this sector as well as its quantity. This is 
particularly important in its largest sector, construction, which employed 1,275,000 workers in 2017. 
In that sector, the number of energy efficiency employees who now spend the majority of their time on 
energy efficiency products has risen very rapidly. In 2015, that number was 65 percent; in 2016, it rose 
to 74 percent; in 2017, it rose another 6 percent to 80 percent.  

The counter effects of energy efficiency work on the growth of employment in the supply and distribution 
sides of the energy sector should be noted. As one reporter at the Pittsburgh Post-Gazette wrote in 2016: 
“For every 10 Americans working to create and distribute energy in 2015, there were roughly seven others 
working to limit its consumption.”

A fourth important finding is the hiring difficulty experienced across the board in energy and energy-
related employment, but particularly in the energy efficiency construction sector and the TDS 
construction sector. In both cases, employers have reported very high levels of hiring difficulty (47.3 
percent and 47 percent very difficult). In both cases, growth projections by employers from the previous 
year have greatly exceeded subsequent hiring. While the jobs in the production of energy (Fuels and 
Electric Power Generation) can be subject to swings due to economic cycles and global commodity price 
volatility, jobs in energy efficiency appear on a much steadier trajectory, although more data is needed to 
validate longer term trends.

A fifth important finding is the decline in employment in the alternative fuels vehicles sector in the 
United States from 2016 to 2017. The loss of some 40,000 jobs year-over-year appears to be largely 
driven by consumer demand for foreign-produced vehicles as opposed to an overall drop in purchasing of 
alternative fuels vehicles. Actual sales rose by 25 percent in 2017 with the entry of the Toyota plug-in Prius 
and several European models while the Nissan Leaf, manufactured in Tennessee, went out of production. 
This decline was an important finding because it underscored that policy actions, such as regulatory 
activity and tax incentives, do not necessarily guarantee domestic jobs when U.S. consumers are won over 
to foreign products.

Considerations Affecting Future Levels of Energy Employment
In virtually every one of the 53 technologies surveyed by the USEER, employers predicted growth in 
2018. This projection included jobs in the oil, gas, and coal fuels—sectors that had experienced declines in 
employment in 2015 and 2016. Oil and gas fuels jobs experienced modest growth in 2017 while coal fuels 
job levels remained stable.
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Several factors that may affect energy employment trends in 2018 and future years include the following:

1. Policy choices at both the state and federal level, including federal tax policy and sub-national 
climate policies, will have significant effects on which technologies grow and where they create 
jobs. If federal and state policies work at cross purposes, as currently occurring with respect 
to climate change, the impacts on energy job growth become more uncertain. California, 
which enjoyed very rapid growth in its solar industry for several years with 41 percent of solar 
jobs nationally, lost jobs in that sector in 2017, some of which may have been caused by a 
combination of changes in tax policy and the imposition of new tariffs. Will growth in solar jobs 
be reinvigorated with the passage of SB100, which establishes an economy-wide goal of an 80 
percent reduction in net greenhouse gas emissions by 2050?

2. Consumer choice induced by changes in trade and environmental policies may lead to 
changes in employment patterns in the domestic motor vehicles manufacturing industry. 
The recently proposed USMCA could serve to relegate alternative fuels vehicles into a niche 
market where foreign producers dominate and U.S. producers opt to concentrate on trucks, 
SUVs, and crossover vehicles. Absent tighter CAFÉ standards and greenhouse gas emission 
standards, including provision for state zero emission vehicle (ZEV) requirements, the drive for 
innovation, which has been at the heart of U.S. motor vehicle manufacturing’s post-recession 
resurgence, could lead the industry to return to its pre-recession focus on high margin units.

3. Continued growth in both the numbers and intensity of energy efficiency employment is 
predicted by employers. As the ability to manage energy consumption improves with the 
usage of data and the internet of things, the demand for professional and business services 
will increase. Between 2016 and 2017, this sector added 64,000 jobs and employers predicted 
further growth in 2018 of 3.4 percent.

4. The skills gap in the U.S. workforce has grown more pronounced as unemployment has 
continued to drop. The BLS reported 7.1 million job openings in August 2018, exceeding the 
current number of unemployed by over one million jobs. In that same month, employers 
hired 5,784,000 new employees, barely exceeding the 5,706,000 separations that took place 
that same month. In the energy and energy efficiency sectors, this same phenomenon took 
place in the BLS industry categories where energy employment is concentrated, particularly 
in construction, utilities, and professional and business sectors. As a result, hiring difficulty 
is becoming a more significant factor affecting energy job growth. Several states, including 
Tennessee, Rhode Island, and Maryland, have responded by making community college free, 
while the Center for Energy Workforce Development, a leading organization working with 
many utilities and their construction contractors, has made employee retention a key focus.

5. In 2017, utility-sponsored infrastructure projects added over 30,000 new jobs to the 
TDS sector. The 2017 American Society for Civil Engineering (ASCE) gave the U.S. energy 
infrastructure a D+ while citing the 3,571 power outages in 2015 alone as a result of the age 
of the system and increasingly severe weather. ASCE estimates that electricity infrastructure 
alone, including generation, requires an investment of $177 billion between 2016 and 2025. 
Further needed investments could be a major source of job growth if and when a national 
infrastructure program initiative is adopted.

6. Cybersecurity is becoming an increasingly sensitive issue throughout the American economy. 
In the energy system, this has been reflected by an accelerated growth rate. Positions such as IT 
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Security have seen an 18 percent growth rate over the last three years while in the energy sectors 
surveyed by the USEER over that period of time those positions have grown by 36 percent.

7. The rapid pace of technological change, which is upending business models in retail, 
manufacturing, agriculture, healthcare, and many other sectors of the economy, creates 
significant uncertainty in the ability to foresee future trends in energy employment. In one 
international poll conducted by the International Trade Union Confederation across 16 
countries including the United States and covering 53 percent of global population, 40 percent 
of respondents experienced unemployment in the last two years. This challenge is particularly 
acute in the U.S. energy sector where the tension between technological innovation, 
government regulatory activity, and policy uncertainty creates even greater instability in energy 
job markets.

Conclusion: Better Energy Jobs Data to Support Better Energy Policy
The formulation of U.S. energy policy must take into account many factors. Energy employment, however, 
has not always received appropriate attention in policy deliberations, in large part due to the lack of 
comprehensive data on job impacts. The improvements in energy jobs data provided by the USEER 
Supplemental Survey will enhance the ability of policymakers to make better assessments of energy policy 
options in the future.
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