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Executive Summary

The energy efficiency services sector (EESS) is poised to become an increasingly important part
of the U.S. economy. Energy supply and climate change concerns, volatile and increasing energy
prices, and a desire for greater energy independence have led many local, state and national
leaders to support an increasingly prominent role for energy efficiency (EE) in U.S. energy
policy. The national economic recession has also helped to boost the visibility of energy
efficiency as part of a strategy to support economic recovery.

One of the paradoxes of energy efficiency is the growing consensus among policymakers as to
its importance as a low-cost, environmentally-benign resource juxtaposed with the fact that
energy efficiency is not a distinct, well-defined industry that is easy to characterize. The growth
in public support for and spending on energy efficiency combined with increased investment by
private sector market actors will require a significant expansion of the energy efficiency services
sector workforce. Trained personnel will be needed to design, implement, manage and evaluate
energy efficiency programs and to design, construct, install, and maintain efficient building
systems. Bottlenecks may occur if the EESS workforce is unable to expand at the same pace as
the increased demand for energy efficiency services.

Given the growing interest in energy efficiency, there is a concern among policy makers,
program administrators, and others that there is an insufficiently trained workforce in place to
meet the energy efficiency goals being put in place by local, state, and federal policymakers. To
understand the likelihood of a potential workforce gap and appropriate response strategies, one
needs to understand the size, composition, and potential for growth of the EESS. We use a
bottom-up approach based upon almost 300 interviews with program administrators, education
and training providers, regulatory staff and a variety of EESS employers, trade associations and
unions; communications with over 50 sector experts; as well as an extensive literature review.
We attempt to provide insight into key aspects of the EESS by describing the current job
composition, the current workforce size, our projections for growth in spending and employment
in the EESS through 2020, and key issues that may limit this growth.

Characterizing the Energy Efficiency Services Sector

There is a wide range of occupations that might be considered “green jobs.” Figure ES 1 shows
the market value chain for the EESS and the types of market players and specific occupations.
The market supply chain for energy efficiency spans product development, manufacturing,
wholesale and retail distribution, deployment (e.g., project design, construction, and evaluation
of savings) and operations and maintenance. In this study, we limit our scope primarily to
estimating workforce size and needs of that portion of the EESS market supply chain that
focuses on deployment and installation of energy efficiency products and services (see Figure ES
1).* Our assessment does not include the manufacturing, wholesale, and retail distribution
subsectors, or energy efficiency-focused operations and maintenance performed by facility
managers. Our bottom-up approach focuses on those energy efficiency programs and market-

! In figure ES-1 the abbreviation “EE” stands for “energy efficiency” and the abbreviation “Wx” signifies
“weatherization.”



driven activities in which market actors and end users regard the energy and dollar savings
derived from energy efficiency investments as an important, significant driver of consumer
demand. We make this distinction both because the jobs that require the most energy efficiency-
specific training fall into this scope, and also because data are more readily available for this
portion of the energy efficiency services sector.

Study Scope
Manufacturing PI;?:;:; & } Consulting & Construction M?:illll:?iirll:n& Operations &
& Distribution Auditin & Installation e Maintenance
Management g Verification
Firms designing & Program Design & Design & Program Building owners &
man_ummnrmg EE administrators engineering firms ~ engineering firms  administrators managers
B —Federal and state  —Implementation  — Building & —Federal and state Facilities
Wholesale EERE offices contractors construction EERE offices operators
;iml_nbuturs BEEE —Implementation ~ —Technical L) — Implementation
quipment : S
contractors support service  — Insulation firms contractors
;‘f E;”ﬂ;m:: :SIGHI’S — Technical UGl Technical — Technical
i o support service  —ESCOs support service support service
providers ~Local Wx providers providers
Energy agencies —ESCOs —ESCOs
;“ir?,;}:gemem Energy — Local Wx Energy
management agencies management
firms firms
Accreditation Evaluation
consultants consultants

Figure ES 1: Energy efficiency market value chain

Using data collected from our interviews, we diagram the structure of the EESS for the
commercial/institutional, residential, and industrial markets (see Figure ES 2, Figure ES 3 and
Figure ES 4). These market characterization diagrams highlight a number of themes about the
structure of the energy efficiency services sector. First, for some companies and organizations,
energy efficiency is their primary business or activity (e.g., federal and state energy efficiency
administrators, program implementation contractors, some ESCOs). However, for many of the
firms involved in the EESS, energy efficiency may not be their core business, but comprises a
business line or service offering (e.g., design/engineering firms, equipment providers). Second,
the darker-colored boxes with solid outlines represent firm types with job categories that also
exist outside of the EESS, while the lighter-colored boxes with dotted outlines represent firm
types with job categories that are only found within the EESS. Third, the market characterization
diagrams utilize a somewhat top-down view of the market from a program administrator’s
perspective.” Program administrators rely heavily on various types of market actors to design,

2 \We take this approach, in part, because historically, a significant amount of energy efficiency investments have
been driven by various types of public policies (e.g., federal and state programs). Federal and state EERE
administrators include staff at state energy offices. Program administrators oversee ratepayer-funded energy
efficiency programs that can be administered by utilities, state agencies, or third-party firms; hence we use the
broader term “program administrator” in lieu of “utility.”

2



deliver, and implement high efficiency products and services to facility and building owners.
Thus, the bulk of the employment and jobs created from energy efficiency programs typically
occur among these market actors. Fourth, many EESS jobs exist elsewhere; often the same
services will be performed, such as building engineering or HVAC system installation, but the
EESS will ensure that the highest-efficiency options are used. Many “new” EESS jobs will
simply substitute for existing jobs, and in some cases it may be the same technicians and trades
people updating their offerings through additional training or new suppliers. Many jobs in the
EESS are not new jobs, but rather jobs that are evolving to improve the energy efficiency of the
product or service provided. To recall the comment by Hendricks (2009) on green jobs: there are
created jobs, transformed jobs, and retained jobs. Firm types shown in boxes or bubbles with a
dotted outline involve newly created occupational areas of specialization. Firm types shown in
the solid boxes comprise occupations that are retained or transformed. A significant expansion of
the EESS will necessarily involve the creation of a transformed building and construction
industry, which will be at the core of the EESS.
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Figure ES 4: The industrial energy efficiency services sector

It is clear from the market characterization diagrams that the EESS is a multi-disciplinary sector
that addresses the design and construction of homes and buildings, and the installation, use, and
maintenance of high-efficiency equipment and technologies in homes, buildings, and industrial

processes. The EESS includes engineers, designers, economists, marketers, and trades people. At
present, it does not constitute an independent industry, since the activities of the EESS, rather
than being new efforts, typically consist of a shift from standard practice to a more energy-
efficient approach to the design, construction, equipping, and operating of buildings. Hence, this



is our rationale for using the term “energy efficiency services sector” rather than “energy
efficiency industry.”

EESS Workforce Size: Current and Projected

In 2008, the EESS workforce comprised about 114,000 person-years of employment (PYE) (see
Figure ES 5). One PYE equals one person working full time in the EESS for a year. This is
different from total number of employees, which can include people who either work part time or
just work part time on EESS-specific activities. Many employees in the EESS only work part
time or spend only a fraction of their full-time job providing energy efficiency services. We
estimate that 380,000 individuals are employed in EESS activities in 2008 in new or transformed
jobs (see Figure ES 6), or over three times the estimated EESS workforce in PYE.

We estimate that the building and construction industry workforce engaged in activities that
impact the efficiency with which energy is used in buildings (e.g., building construction, home
remodeling) was about 4.2 million PYE in 2006 (Bureau of Labor Statistics 2006).% Our estimate
of the EESS workforce in the building trades as of 2008 is equivalent to about 2% of this
building and construction industry workforce.*

We assume that the future expanded energy efficiency effort will require an EESS with the
traditional and emerging activities and job types that we observe today. We develop assumptions
about growth in energy efficiency from three primary drivers: growth in federally funded energy
efficiency, ratepayer-funded energy efficiency, and market spending on energy efficiency. We
posit alternative scenarios that vary in the aggressiveness with which energy efficiency savings
are acquired, though given recent events we believe that the high growth scenario is most likely.
The study develops predictions for three forecast years: near-term (2010), intermediate term
(2015), and long-term (2020).

% We estimated the size of the building and construction industry most aligned with the EESS by identifying
occupational categories (48 categories) in the most aligned industries (NAICS codes 2361, 2362, 2382, 2383, 2389,
and 5413) and tallied how many PYE they represent. The Bureau of Labor Statistics (2007) reported data for 2006
and a forecast for 2016, from which we calculated an average growth rate to 2020.

* Our analysis includes estimated PYE of both professionals and trades people employed in the EESS. However we
can approximate the trades’ employment by considering just employment in insulation industry and building and
construction industry activity induced by ratepayer-funded energy efficiency programs and ESCO spending.
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Figure ES 5: Current and projected EESS person-years of employment — high growth
spending scenario

As summarized in Figure ES 5, ratepayer-funded energy efficiency efforts currently constitute
about 30% of estimated EESS person-years. This employment includes the staffs of program
administrators, the program implementation contractors, and program support contractors as well
as the building and construction professionals and trades people that design and install energy
efficiency projects that are developed through ratepayer funded programs.” ESCO efforts
constitute about 10% of the total person-years, including ESCO staff and the contractors they
hire among the building and construction industry. The weatherization assistance efforts of the

® Program administrators are utility, governmental, non-profit or for-profit third-party organizations that administer,
design and manage programs that facilitate the implementation of energy-efficient solutions. Program
implementation contractors are hired by program administrators to design and implement energy efficiency
programs. Program support contractors may design, manage, and evaluate energy efficiency programs, provide
business management consulting, and in some cases install and/or inspect energy efficient projects.
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federal and state governments constitute about 5% of the total EESS person-years.. Finally, the
professionals and trades people responsible for building envelope insulation and for mechanical
insulation each comprise more than 25% of the 2008 EESS person-years of employment.

For our high growth scenarios to 2020, we find that the EESS may grow to just under 400,000
PYE, which may include as many as 1.3 million individuals (see Figure ES 6). This is a four-fold
increase in jobs between 2008 and 2020; our low growth scenario predicts a two-fold increase
over the same period.
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Figure ES 6: Illustrative sketch of number of individuals likely engaged in EESS activities

Table ES 1 summarizes our findings on estimated person-years of employment per $1 million
dollars (PYE/$1M) of spending on EESS activity. Note that the PYE values in this study capture
only direct employment in the activities of designing and installing efficiency measures and do
not capture jobs that indirectly result from EESS activity.



We find that 6.3 jobs per $1 million of investment in EESS activity are created on average with a
range of 2.5 jobs created per million dollars in ESCO activity to 8.9 jobs in weatherization and
insulation activity. Our average estimate of person years of employment (6.3) falls between that
of the American Solar Energy Society (ASES) (Bedzek 2007) — 3.8 jobs per million dollars
investment — and that of the American Council for an Energy Efficient Economy (Erhardt-
Martinez and Laitner 2008) — 9.8 jobs per million dollars of investment (see Table 11).

Table ES 1: Person-years of employment in the energy efficiency services sector: 2008

2008 Person-Years of
Activity Spending 2008;;};83%%‘1"8 o Employment per
(in $M) $1IM
\Weatherization assistance (excluding program $528 4700 8.9
administrator assistance) ’ '
Government (federal and state) $243 1,600 6.5
Program administrators, program implementation
contractors, program support contractors, and $5,224 32,600 6.2
associated building and construction industry
ESCOs and associated building and construction $4 957 12200 25
industry ' ' '
Building and construction industry influenced by
codes and standards (insulation) HT0EL 9200 Ee
Total $18,043 114,000 6.3

Lesson from Four Case Studies

In addition to our own interviews, we analyzed four recent studies that surveyed employers
offering various types of energy efficiency services in California, Massachusetts, the Pacific
Northwest, and Connecticut. We find the following trends across these studies:

Most firms providing energy efficiency services are extremely small (often under 10
people), with a few very large firms. For example, well over 75% of firms in California,
the Pacific Northwest and Massachusetts have 100 or fewer employees per firm, and at
least 34% of each have 10 or fewer employees. These employers tend to include a large
number of small consulting firms and startups, and a few very large engineering firms
and ESCOs.

These firms’ operations appear to frequently span more than one state. For example,
when asked directly how many of their employees are based in-state, the average per firm
in Massachusetts is 27 employees (21% of the firms’ average total employees). Most of
the multi-state firms are the large engineering, consulting and energy service companies.
The smaller firms (e.g., home performance, HVAC technicians) generally operate locally.

Expectations for growth are high, perhaps particularly in the energy efficiency
portion of a firm’s business. In Massachusetts, most employers expected greater than
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10% growth in revenue and an average 9% increase in employees in the next 12 months.
In the Pacific Northwest, most employers expect revenues to grow at an annual rate of 5-
7% over the next 5 years. In California, employers expected a 20% growth in energy
efficiency-specific jobs in the next 12 months, versus 2% growth for all job categories.

“Premium” energy efficiency jobs are likely only a fraction of the total employees in
many firms. The eight energy efficiency-specific jobs identified at California firms make
up only 28% of the total jobs at these firms.® Energy efficiency firms comprise a variety
of job types, and in order to inform the estimates of the overall number of energy
efficiency-specific jobs and the need for training programs in these specific occupations,
it is important to recognize the fact that not all jobs at these firms require energy
efficiency-specific skills.

Additional energy efficiency training is needed. In California, 56% to 73% of
employers (depending on the job category) have “great” or “some” difficulty in hiring. In
the Northwest, 70% of employers “could not or sometimes could not find qualified
applicants.” In Massachusetts, 24% of employers were not able to fill positions with
qualified candidates.

The survey results highlight the makeup and size of the EESS in various states and regions and
provide insight into the types of training and support that are valued by employers looking to
provide energy efficiency services.

Key Challenges to Growth

Our interviews revealed a number of key challenges to growth for the EESS:

Difficulty hiring into the EESS for any position other than entry level. According to
our respondents, it often took two to three months to fill entry-level positions in the
EESS. Management positions requiring at least 10 years experience and positions
requiring engineering experience with high-efficiency technologies are the most difficult
positions to fill; survey respondents noted that many position take three to five months to
fill but that it can take up to 15 months to hire an engineer with managerial skills and
energy efficiency experience. One company gave the example of receiving 80
applications for a senior level position only to find that only five applicants could pass
the initial screening. Another company noted that they were planning to take several
years to find a suitable candidate to take a senior position leading their energy efficiency

® The California survey, conducted by the California Community College Centers of Excellence (Centers of
Excellence 2009a-i), focused on eight energy efficiency-specific occupations which were identified as both high
growth and in alignment with community college educational core competencies. The eight occupations are: 1)
energy auditor; 2) building performance/retrofitting specialist; 3) energy regulation specialist; 4) project manager for
construction or design work; 5) HVAC technician or installer; 6) resource conservation or energy efficiency
manager; 7) building controls system technician; and, 8) building operator or engineer.
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group. In contrast, building and construction industry contractors do not hire for energy
efficiency skills, as most training is done on the job; they report relative ease in hiring
from a variety of sources. However, union contractors and labor union respondents
reported some difficulty recruiting qualified applicants into apprenticeship programs.
They have many applicants, but a much smaller number who can pass the basic skills and
drug screening tests. In a similar vein, several contractor association respondents
expressed dismay over a lack of interest in jobs that are physically demanding.

The challenge of finding managers with energy efficiency experience is a significant
issue. The bi-modal age distribution that is observed in many firms suggests that in the
next few years there could be a problem having sufficient staff to train and manage the
new entrants. One program implementation contractor stated that it is “almost impossible
to find someone with energy efficiency program management experience.” People with
this knowledge and experience are highly valued by the industry. They are also vital
mentors for the next generation of managers in the EESS. This issue may become
increasingly important in the future as the EESS workforce demand increases because
there are few schools and training centers that offer curricula focused on energy
efficiency; on-the-job mentoring currently fulfills EESS training needs.

Engineers with the appropriate skills are difficult to find. Program administrators,
program implementation contractors, and ESCOs who work with commercial and
industrial customers indicate that engineering talent is difficult to find. Survey
respondents reported that engineers with efficiency knowledge or experience are
relatively nonexistent. To be effective, EESS engineers need training in fluid and
thermodynamics, knowledge of building energy systems, an interest in optimizing the
performance of existing HVAC or refrigeration or industrial process systems, and good
communication skills for working with customers. The most likely near-term source for
new EESS engineers is to transition engineers from other fields into energy efficiency. In
addition, recognizing energy engineering as an engineering discipline will be helpful to
recruiting and tracking engineers with energy expertise. A few of our survey respondents
also noted difficulty competing for engineers with large international firms or high tech
computing and aerospace companies that offer higher salaries and perks such as
international travel.

Retirement is an issue for the building and construction industry. Retirement is not
currently a concern for program administrators or program implementation contractors.
However, the building and construction industry is facing substantial changes in the
workforce due to retirements between 2015 and 2020. Builders/remodelers and
mechanical and electrical trades people had the largest share of workers nearing
retirement (38% to 44% are older than 50).

The building and construction industry is largely unaware that the EESS is
expanding. Program administrators and program implementation contractors have fairly
clear expectations for growth of energy efficiency services, and the likely effect on their
workforce needs. For example, in response to a question which asked respondents to
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estimate the size of their organizations’ workforce involved in energy efficiency by 2010,
we found that in aggregate, program administrators estimated that their staff will grow
about 19% by 2010 and that program implementation contractors expected that their staff
would increase by about 64%. In contrast, less than 50% of those in design, engineering,
and building and construction industry associations could even estimate the percent of the
current workforce affected by energy efficiency. Of those that could, the design and
engineering associations perceive energy efficiency to have a dominant or moderate
influence on their current activities, while other building and construction association
respondents see only a moderate or limited level of influence on their activities. National
representatives of building and construction industry associations need to educate their
state and local organizations on the policy and market drivers that are leading to
significant increases in energy efficiency spending so that they can inform their members
of the need to develop the necessary skills to provide energy efficiency-related services to
meet the coming demand
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1. Introduction

The energy efficiency services sector (EESS) is poised to become an increasingly important
sector of the U.S. economy. Climate change and energy supply concerns, volatile and increasing
energy prices, and a desire for greater energy independence have led many state and national
leaders to support an increasingly prominent role for energy efficiency in U.S. energy policy.

The national economic recession has also helped to
boost the visibility of energy efficiency, as part of a
strategy to support economic recovery.

The evolution and growth of the EESS has been
heavily influenced by federal and state legislative,
regulatory, and policy initiatives over the last 30
years (see sidebar on Timeline: U.S. Federal Energy
Efficiency Policy Milestones). Market barriers and
failures that cause consumers and businesses to
under-invest in energy efficiency has been a key
rationale for government action and public policies
that attempt to spur energy efficiency efforts among
consumers and businesses. As Figure 1 shows, state
policies that support ratepayer-funded energy
efficiency programs,’ federal and state low-income
weatherization efforts, enabling legislation that
facilitates performance contracting by ESCOs, and
building codes and standards have been major
contributors to the increase in energy efficiency
investments (e.g., the building and mechanical
insulation industry)

One of the paradoxes of energy efficiency is the
growing consensus among policymakers as to its
importance as a low-cost, environmentally benign
resource juxtaposed with the fact that energy
efficiency is not a distinct, well-defined industry that
is easy to characterize. Erhardt-Martinez and Laitner
(2008) identified the challenges for those seeking to
assess the energy efficiency services market:

Energy efficiency is a means of using less
energy to provide the same (or greater) level
of energy services... Efficiency gains are often
embedded within exis