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Abstract

California is widely considered a leader in efforts to improve building energy efficiency.
With a combination of strong political will, enacted through aggressive legislative
mandates and policy, and an innovative business landscape, California has been able
to sustain a steady increase in implementing efficiency upgrades over the last four
decades. California’s community colleges play a critical role in delivering these public
and private goals by developing the workforce necessary to meet market needs.
To this end, the California Community Colleges Chancellor’s Office (CCCCO)
developed a strategic partnership with the Energy Efficiency Center (EEC) at the
University of California, Davis to research opportunities of interest to the community
colleges and recommend programmatic- and curriculum-based solutions.
This report is a continuation of previous work (Phase 1 and 2) focused on investigating
the potential opportunity for community colleges to develop a building auditing
program that specifically targets entry-level workforce opportunities for energy
assessments of existing commercial buildings.
Phases 1 and 2 of this project primarily relied on gathering available market data
through secondary sources and quantitative and anecdotal evidence to establish the
premise that there is, indeed, a need for “Entry-Level Energy Auditors” in the market.
The current work (Phase 3), serves as a high-level summary of the work done in Phases
1 and 2 and fills in key information gaps through interviews of industry experts.

4

Executive Summary
BACKGROUND
Energy audits are critical to maximizing building efficiency, however, they are in great
need of an effective strategy to enable the process to be expanded to additional buildings
that are not being audited. Currently, there are a tremendous number of buildings,
particularly small- and medium-sized ones, in which a building audit is not practical
because the potential energy savings will not counteract the cost of the audit, as is
often the case in larger buildings. The building audit must be cost-effective as well
as actionable. While advances in technologies such as the “no-touch” audit platforms
have helped with improving efficiencies in the audit process and are becoming better at
providing actionable information on operations and maintenance related to efficiency
opportunities, it is widely accepted that there continues to be a need for auditors on-site
to gather technology-specific data in order to produce high quality reports with specific
recommendations.
This report gathers information from primary and secondary sources to demonstrate
that a new class of workforce - Entry Level Energy Auditors (ELEAs) - can support the
necessary market transformation of building audits as well as understand the potential
for community colleges to support such a training program.

OVERALL PROJECT GOALS AND OBJECTIVE
The overall goal of this project was to develop a Market Brief that informs decisions as
to whether the community colleges should offer ELEA training. The overall objectives
of the project were to:
• Develop an understanding of the market opportunity for entry-level energy auditors;
• Develop pro forma business cases that will motivate different market players, such
as contractors, to hire ELEAs; and
• Develop recommendations on the potential role(s) for community colleges to
support the development of such a workforce.
The content of the following report was organized to systematically address the above
objectives:
• Market Opportunity for Entry-Level Energy Auditors: The first section establishes
the market opportunity for ELEAS through a discussion of the drivers that are
pushing a continued need for energy auditing activities and presents California’s
large building footprint as a key indication of this need. Additionally, this section
uses the California Conservation Corp’s Energy Corps Program as a case study to
discuss lessons learned for the development of an ELEA workforce.
• Perspective of Industry Experts on the Business Case: The second section
establishes the business case for an ELEA workforce through interviews with
approximately 20 industry experts and survey results collected from a group of 40
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•

experts. The figure below summarizes some of the main results.
Recommendations for Community Colleges: The final section of the report
discusses the opportunity for the Community Colleges to play a role in the
development of this workforce in such a way that it addresses the market needs
found in section one and is responsive to the industry parameters discussed in
section two.

SUMMARY OF FINDINGS

The industry experts interviewed were unanimous in their view that finding capable
energy auditors is challenging and that there is a dearth of skilled auditing professionals
in the market place. The interviewees also agreed that California Community Colleges
are probably best positioned to address this need in the marketplace. What follows is a
section-by-section summary of the researchers’ conclusions.

Market Opportunity for Entry-Level Energy Auditors
•

•
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Experts broadly categorized the need for two types of building auditors:
Generalist – focused more heavily on soft skills with sufficient technical
knowledge and experience
Specialist – focused on one technical area in larger buildings
Most employers have in-house intensive training to align the incoming skills of the
employees with the specific needs of the employer’s services and clientele.

•

The majority of existing training programs that carry credibility in the market are
geared toward incumbent professionals, often with advanced degrees. Therefore
many of these well-regarded programs are not appropriate for community college
students.

Perspective of Industry Experts on the Business Case
•
•

Due to the proliferation of auditing programs, industry has a need to ensure quality
Audit reports alone do not achieve savings. It is critical to bridge the gap between
“awareness and action.” To achieve this end the auditing workforce needs to be
qualified enough to recognize the opportunities. In the words of one industry
expert,
“…Unless you know where your low cost, medium cost, and high cost measures
are located and how that energy is broken down in the built environment or in the
building you don’t really know when and how to start implementing ideas and
strategies…”

•

Since many of the existing programs are online-based and/or have short engagement
periods, entry-level professions do not gain the necessary network and the needed
support to pursue job opportunities.

Recommendations for the Community Colleges
•

Of the training programs that are accessible to entry-level professionals, almost
none incorporate soft-skills training. Experts emphasized these non-technical skills
as a high priority for this workforce. As one expert put it:
“A lot of the hiring supervisors have two requirements: do you have a driver's license?
Do you have soft skills? A lot are saying, if they have those 2 they are trainable and
we will invest in them.”

•

Hands-on training is a must, the Energy Corps program is one of the only existing
entry-level workforce training programs that incorporates field audits. Trainees
should have a minimum of 5 site audits under their belts by the time they graduate
from the program.

There are two actionable pathways for developing pilot training programs within the
community colleges:
• Infusion of auditing curriculum into existing trade programs; and
• Creation of a new, market-aligned Commercial Buildings Assessor Program.
As noted above, there is a need for two distinct types of entry-level energy auditors: 1)
Generalists that have a general knowledge of building energy systems, and 2) Specialists
that have a deep set of knowledge, skills, and abilities as it relates to a specific area of
a building’s energy system, such as HVAC or lighting. Providing training opportunities
on both fronts, with a significant focus on hands-on curriculum within each, will allow
the community colleges to develop a workforce that is responsive to the increasing
need for building audits. According to the research conducted for this report, the state’s
aggressive energy reduction goals are the driving force behind this increased need.
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The table below provides a summary of the key elements of the recommended pilot
programs for the community colleges.
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Background
In sharp contrast to the rest of the United States and much of the developed world, per
capita energy consumption in California has remained relatively unchanged since 1974.
Much of this stability can be attributed to the building codes and standards that were
implemented during the 1970s and have been revised regularly since that time.
Despite the enormous success to date, however, achieving California’s aggressive
long-term energy and climate goals requires significant improvement in the energy
performance of existing buildings (California Energy Commission, 2015). Approximately
five billion square feet of commercial building space exists in the state that is required
to be zero-net energy by 2030. If the state is going to reach this goal, a massive effort to
audit this square footage is necessary. Energy audits can cover a range of activities from
building benchmarking to developing a value proposition for building decision makers
to invest in retrofits and thereby improve efficiency. As noted in The Comprehensive
Energy Efficiency Program for Existing Buildings Scoping Report (California Energy
Commission, 2012), regulatory solutions in isolation are insufficient to meet California’s
energy goals. Success will require participation from a diverse set of stakeholders to
define and implement a wide range of solutions.
In response to these goals and the increased market pull for efficiency, a number
of innovative public and private solutions have been developed and deployed. The
benchmarking ordinances that are being adopted by a number of local governments
to better promote awareness among customers are an example of these innovative
solutions. In addition, in the financing arena, new companies such as THIRDact are
gaining traction that nicely complements existing financing strategies such as PACE.
Apart from these solutions, technology advancements have facilitated improvements in
customer engagement and targeting.
In response to Proposition 39 retrofits for K-14 schools, the California Conservation
Corps’ (CCC) Energy Corps program was created. This program provides a basis for
an entry-level auditing workforce that can both be cost-effective and fulfill the need
to gather information on-site. The combination of no-touch audit technologies, with
a well-trained Energy Corps could provide an effective strategy for transforming the
building audit process.
California’s Community Colleges are the state’s backbone to developing a workforce that
meets the needs of California’s labor market and the state’s efficiency goals. The recent
release of the Existing Buildings Energy Efficiency Action Plan by the California Energy
Commission (CEC) (California Energy Commission, 2015) highlights the need for a
focused approach to workforce development for the existing building energy sector.
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This Market Opportunities for Entry Level Energy Auditors report gathers information
from primary and secondary sources to demonstrate that an entry level auditing workforce
can support the market transformation of building audits, as well as understand the
potential for community colleges to support such a training program.
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Project Overview
As a part of an agreement between the UC Davis Energy Efficiency Center (EEC) and the
California Community Colleges Chancellor’s Office (CCCCO), the EEC research team
prepared this Market Brief on the demand for energy auditors (specifically entry-level)
and the feasibility of implementing an entry-level auditing curriculum through the
California Community Colleges. This study was conducted in three successive phases:
• Phase 1 – the team gathered cursory information supporting the case that there
is indeed anecdotal evidence that points to the opportunity in the marketplace for
entry-level energy auditors (ELEAs) and warrants continuing research to quantify
the opportunity.
• Phase 2 – the team expected to gather secondary data to characterize the auditing
market, existing training programs, and the demand for entry-level auditors to
quantify the demand for entry-level energy auditors. While some of the information
was available in secondary sources, the team was unable to find credible data
published on the number of current auditing jobs in the state or expected growth
of such jobs.
• Phase 3 – the team gathered expert opinions through interviews and surveys.

Figure 1. Summary of the different phases of work.
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OVERALL PROJECT GOALS AND OBJECTIVES
The overall goal of the project is to develop a Market Brief that will inform decisions
on whether the community colleges should offer ELEA training. The overall objectives
of the project are to:
• Develop an understanding of the market opportunity for entry-level energy auditors;
• Develop potential a business case through expert interviews and a survey that will
motivate different market players such as contractors to hire ELEAs; and
• Develop recommendations on the potential role(s) for community colleges to
support the development of such a workforce.

CONTENT AND ORGANIZATION OF THE REPORT
•
•
•
•
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Drawing upon the work done over the three project phases, the core content of this
report is organized to best answer the overall objectives of the project. The content
of this report has been organized to systematically discuss the following three topics:
Market Opportunity for Entry-Level Energy Auditors
Perspective of Industry Experts on the Business Case
Recommendations for Community Colleges

Market Opportunity for Entry-Level Auditors
The following section describes the key elements that provide the rationale for the
development of an Entry-Level Energy Auditor workforce. Building energy auditing
represents just a small portion of the energy services that are provided through various
programs in the state of California. These audits, however, represent a vital step in
the effort to increase the state’s efficiency. While building improvement suggestions
can be made based on most-likely scenarios, it is only through an on-site building
audit, performed by a trained auditor, that the true potential for energy savings can be
determined.

A CONTINUED PUSH FOR IMPROVING BUILDING
EFFICIENCY OF EXISTING BUILDINGS
The push for improving energy efficiency is continuing. With strong policy goals in
place, supported by technological advances and state-wide and local regulations,
stakeholders across California have made the improvement of building energy efficiency
a concrete and high-priority goal.
This section is divided into three categories of drivers: Market Push Drivers, Market Pull
Drivers and Market Enabling Drivers.

Market Push Drivers
Legislative Goals & Governmental Programs
A comprehensive understanding of the energy efficiency policies affecting California
must take into consideration both state and city regulations. State-level policies set the
baseline for overall building energy efficiency objectives, and city ordinances can either
meet or surpass these requirements. The Assembly and Senate bills outlined below
show the intent of the legislature to improve energy efficiency in buildings and are
currently in the initial phases of implementation. We chose to study the three largest
cities in California by population (San Francisco, Los Angeles, and San Diego), as well
as Berkeley because of its advanced policy directives, to understand how cities are
responding to state-level policy. The cities of San Francisco and Berkeley have surpassed
the standards set by state-level policies, while San Diego and Los Angeles have less
developed building code regulations that are expected to expand to reach the targets
mandated by state policies.
State Policies
Assembly Bill 758 (2009)
The goal of this bill is to make existing buildings more energy efficient. This bill requires
the California Energy Commission (CEC) to develop an energy efficiency program for all
residential and commercial buildings that fall significantly below the Title 24 building
standards. Additionally, the law requires the California Public Utilities Commission
(CPUC) to authorize each electrical company to incentivize a targeted number of low-
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or no-cost energy efficiency audits each year for commercial buildings. These audits
will be an integral part of the successful implementation of the law by identifying and
addressing energy efficiency in buildings. The law will be implemented with a threephase process and will ultimately institute mandatory approaches that will move energy
efficiency practices into the mainstream.

Senate Bill 350 (2015)
This bill aims to increase clean energy investment and reduce pollution in California
by significantly increasing energy efficiency in the residential, commercial, and
industrial sectors. The bill requires the CEC to establish annual targets for statewide
energy efficiency savings and the CPUC to identify cost-effective electricity saving
measures and mandatory efficiency targets for all electric utilities starting November
2017. Additionally, the bill will mandate a cumulative doubling of energy efficiency in
electricity and natural gas final end uses of retail customers by January 1, 2030. The bill
specifically addresses the need for a sufficient number of auditors for the residential and
commercial sectors, as buildings are a large part of the electricity consumption in the
state. Subsequently, these mandatory increases in energy efficiency for retail customers
are expected to create more demand for energy audits in order to identify energy saving
opportunities.
Assembly Bill 802 (2015)
This bill supports strategies that enhance energy efficiency by increasing building
owners’ access to their energy use information. The disclosure of information should
result in improved building management decision, as owners will conceivably be able
to better understand their building’s energy performance. Also, the bill will create a
benchmarking and disclosure program through which owners of commercial and multifamily buildings above 50,000 square feet will be able to compare energy consumption
against similar buildings. The bill will also direct utilities to provide incentives and
rebates for audits, as well as technical assistance and support to their customers to
increase the energy efficiency of their buildings using the data gathered through the
benchmarking and disclosure program. Additionally, the energy savings achieved
through audits, retrofits, and other authorized programs would count towards overall
energy efficiency goals established for utilities by the CPUC. These incentives, as well as
the targets for the reduction of energy consumption for utilities established in SB 350,
are expected to increase the demand for energy audits to improve building efficiency.
City Ordinances
The cities of San Francisco and Berkeley have their own set of building efficiency
ordinances that surpass the state-wide regulations outlined above. In contrast, Los
Angeles and San Diego have less aggressive ordinances. The San Francisco regulation
requires commercial buildings greater than 10,000 square feet to have an energy audit
conducted every five years. However, the city also has strict guidelines as to who is
qualified to perform these audits, potentially limiting the impact this ordinance will have
for entry-level auditors. The Berkeley Energy Savings Ordinance (BESO) was adopted
into law in 2015 and requires building owners to complete energy efficiency assessments
and publicly report the information with the goal of saving energy through wholebuilding efficiency programs. As with the San Francisco program, auditor requirements
may preclude entry-level individuals. Further details on these two programs, and the
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less-advanced programs in Los Angeles and San Diego, can be found in the Appendix
of this report.

Utility Programs
The state provides support to utility programs that stimulate the demand for auditing
services. The CPUC has oversight over the Electric Program Investment Charge and
administers funds through the CEC and the state’s electric investor-owned utilities. In
2014, over $1.7 billion was budgeted for energy efficiency programs. The CPUC has set
energy reduction targets for public utilities, mandating a reduction of a certain percent
of consumption in retail end-use in order to double energy efficiency in California by
2030. Additionally, the CPUC has been authorized to allot funds to utilities so they
can provide incentives, rebates, technical assistance, and support to their customers to
increase the energy efficiency of their buildings. The energy savings achieved through
the authorized programs would count towards overall energy efficiency goals established
by the CPUC.

Market Pull
Economics
Initially, the incentive for improving energy efficiency was the high cost of energy.
This financial incentive pushed large consumers to hire in-house auditors and identify
conservation measures in order to reduce their net energy costs. Because of the high
cost of conducting audits, this driver only incentivized the largest energy consumers
that had both the economic incentive and financial capital for energy conservation
measures to be cost-effective. While reducing annual costs of consumption continues
to drive the market for energy audits and conservation, the main driver for building
energy efficiency and subsequently energy auditing has shifted to legislative drivers and
incentives from utilities.

Organizational Goals Around Environmental Stewardship
Large associations and organizations are drawn to energy conservation programs for a
variety of reasons. Some of this is certainly due to the economic incentives of energy
savings, but stewardship and positive publicity in a time of increased public concern
as to the effects of climate change is another undeniable pull towards greater building
efficiency. The Building Owners and Managers Association of the United States, for
example, is placing a much greater degree of focus on helping their members achieve
greater efficiency. Additionally, the University of California system has placed significant
emphasis on finding ways for campuses to achieve even greater efficiency than the state
is mandating. Finally, large corporations such as Apple, Google, and others have their
own energy reduction goals that stem from the desires and values of their customers and
those they are trying to reach.

Market Enablers
Improvements in Technology
The ability to easily collect, analyze, and visualize building energy use information
is an extremely important piece of the energy conservation puzzle. Companies such
as FirstFuel and OPower have created an effective business model that allows them
to streamline and scale the usefulness of energy data in buildings across the state.
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In addition to these higher-cost options, the EEC has developed an online tool that
simplifies the data collection process so that it is possible for entry-level auditors to
efficiently collect data that can then be handed over to more advanced personnel for
analysis. Improvements in audit platform technology have helped improve the building
audit process itself, but at this stage these technologies can only support the work of
trained audit personnel to conduct an on-site audit. As of yet, these technologies are
incapable of replacing an in-person assessment.

CALIFORNIA REPRESENTS A VERY LARGE
COMMERCIAL BUILDING SECTOR
As one of the largest states in the country – both in terms of population and area –
California has a tremendous amount of commercial building square footage. The UC
Davis research team estimated the total size of the building stock as a part of its Phase 2
research using Commercial Building Energy Consumption Survey data, US Census data,
and California Commercial End Use Survey data.
The results indicate a total market size of over 10 billion ft2 and a total of 693,419
buildings (See Table 1 and Table 2). Table 1 is organized by total square footage. Those
buildings with either small or medium building square footage of over 100,000,000 are
bolded as this is likely the primary market for entry-level energy auditors.

Table 1. Estimates of California building stock.
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Table 2. California commercial building size breakdown.

In addition, interview subjects cautiously put demand for building auditing at 5% of
the market per year within the commercial building stock. Even if expectations are
dampened to 3%, that still represents 300,000 square feet that will require auditing
or over 20,000 buildings. The researchers’ interview results align with those found
through the survey (see Figure 2).

Figure 2. To the best of your knowledge, at what rate will
these jobs grow on year-to-year basis going forward?

THE POTENTIAL FOR STRATIFYING THE ROLE OF A
BUILDING AUDITOR—THE CURIOUS CASE OF THE
"ENERGY CORPS" MODEL
The California Conservation Corps (CCC) provides vital services to the state through
the deployment of young adults who serve and work on various projects for a short
period of time, similar to the AmeriCorps program or the Civilian Conservation Corps
of the depression-era. Through funding provided via Proposition 39 the CCC created
the Energy Corps to provide building energy audits to K-14 schools across the state in
order for schools to request funding for energy conservation measures.
The Energy Corps presents a unique yet informative case of increased stratification
within a workforce that is typically limited to highly skilled, highly educated individuals.
Corps members are provided a significant amount of hands-on training, and are paired
with more senior members to ensure the quality of the data collected. Furthermore,
each corps member becomes an expert in one particular area of building energy data
collection so that s/he has an extreme depth of knowledge in a narrow field as opposed
to having a broad understanding of many different areas of energy. This stratification
method has allowed the Energy Corps to provide the equivalent of ASHRAE Level 1+
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energy audits to schools across the state that would have otherwise not been able to
undertake such an audit.
With regard to mimicking this type of stratification for the proposed communitycollege trained ELEA workforce, some interviewees were fairly skeptical of its successes.
One consultant interviewed feared that reducing the cost of an audit too much would
decrease the value the building owner or manager placed on its results and stressed the
importance of a commitment to act on the recommendations generated from the audit.
Another interviewee stated:
My gut reaction is that this would be hard to do. I think it has to do with the fact that there
is more pressure on the implementers to have their contract on pay for performance. Some
of the highest cost stuff is getting someone on site. If you are going to send someone on site,
the collection of data is path critical. My fear is that you’d have to send the more detailed
guy in anyway, that you might as well do it in the first place.

In contrast, survey respondents were much more optimistic about the potential of a
stratified auditing workforce – over 50% had a generally positive view of stratifying
the auditing workforce in a manner similar to the California Conservation Corps (see
Figure 3).

Figure 3. Auditing is generally seen as a specialized workforce. Programs such as the California
Conservation Corps' Energy Corps program have the potential to stratify the auditing workforce. How comfortable are you with the premise of developing this type of entry -evel workforce?

The audits performed on schools by the Energy Corps are similar to those that would
be of the greatest use to other small and medium commercial buildings in the state.
These buildings are often simpler in nature than their larger counterparts, and would
not require the level of detail that corresponds to an ASHRAE Level 2 or Level 3 audit.
It is therefore easily conceivable that the training and experience provided for the
Corpsmembers would mirror that which would be required for an entry-level auditing
workforce specifically targeting additional small and medium buildings in the state.
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Perspective of Industry Experts on the Business Case
The following section represents the bulk of the work conducted as part of Phase 3 of
this study. The list of interview questions and the survey instrument used can be found
in the Appendix. Over the course of this study, researchers administered a survey to 40
participants and conducted a total of 20 interviews with industry experts that represent
a wide range of stakeholder groups, including representation from:
•

Utilities

•

Energy Consultants

•

Third Party Programs

•

Engineering Firms

•

Government

•

ESCOs

•

Training Programs

•

Workforce

•

Data Analytics Firms/Utility Program
Deployment

The interview questions were broken down into three broad sections, representing the
most important factors in determining the feasibility of a community college-trained
entry-level auditing workforce.
•

•

•

Section 1: Researchers first asked interviewees about their perspectives on the
current auditing landscape. This section allowed for development of a solid baseline
and ensured that there was a common language used to talk about the tasks of an
auditor. This section also provided a sense of the current availability of auditing
work and major employers in the industry.
Section 2: Researchers asked a group of questions regarding the market needs for
energy auditors and potential areas of growth. They asked interviewees to consider
their time in the industry and to think about other times in which there was a
significant increase in the need for energy services and under what circumstances
those characteristics might be replicated. Researchers also asked interviewees to
hypothesize as to the main drivers of increased demand.
Section 3: Researchers asked interviewees about their views specifically on the idea
of an entry-level energy auditor trained by the California Community Colleges.
Researchers gained insights into the knowledge, skills, and abilities interviewees
felt would be necessary for an auditor to be successful and asked if they agreed with
the hypothesis that lowering the cost of building audits through the deployment of
entry-level energy auditors would lead to a reduction in the state’s energy needs.
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Figure 4. Summary of the key themes that emerged from the interviews.

EXPERT PERSPECTIVES ON UNDERSTANDING THE
CURRENT AUDITING LANDSCAPE
In order to establish a common language to facilitate the discussion, researchers first
asked interviewees for their definition of an auditor. Secondary research, including an
analysis of current job postings for audit-related work, indicated a vast spectrum of
duties that fall into the category of auditing. It was therefore extremely important to
begin the conversation with interviewees by understanding what they meant when they
talked about auditors and the roles and responsibilities they believed fell under the job
category.
Interestingly, about half of interviewees limited their definition of an auditor to an
individual who collects data only, as opposed to the other half who also tasked auditors
with the responsibility for analyzing the data they collected and using it to produce
actionable reports that could be used by the building owner or manager to make
efficiency improvements. Within the survey results, 100% of respondents indicated
that data collection was a required activity for an auditor (see Figure 5). In contrast to
the interview results, 90% or survey respondents also listed data analysis as a required
activity.
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Figure 5. Please check all activities you think are required of an auditor.

Almost all interview respondents mentioned that an auditor, in their mind, is someone
that physically goes into a building to assess its energy use - a few indicated that they did
not consider an individual who assessed a building remotely or otherwise performed a
no-touch audit as a true auditor. As one interviewee stated, an auditor is the “first eyes
on the ground when it comes to understanding opportunities for retrofits or upgrades. There is
a lot that can be done without a human in the field - bill analysis, no-touch audits, etc. - but
to me an auditor is someone on the site.” In addition, one respondent from a Third Party
Program made clear that he did not like the use of the term ‘auditor.’ He pointed to
recent market analysis that customers had a negative association with the word ‘auditor’
and recommended using ‘assessor’ or ‘analyst’ as an alternative.
As for those employing auditors, ESCOs and Third Party Programs were cited in equal
measures and by about two-thirds of interviewees. A few respondents mentioned that
utilities were not significant employers of auditors, though they do play an important
role in driving demand for auditors. Instead, it is the ESCOs and Third Party Programs
that are charged with implementing the programs put in place by the utilities. One
respondent, who spoke from a utility program deployment perspective, indicated that
there is a spectrum for audit employers - ESCOs hire more skilled auditors who are
familiar with commercial buildings. In contrast, auditors as energy engineers are hired
more by mechanical, electrical, or plumbing consulting firms who act as program
implementers working for utilities’ commercial or residential programs. In addition, he
mentioned also seeing contractors hire auditors as an adjunct option to their services.
85% of survey respondents worked for, or had previously worked for, a company or
organization that employed building energy auditors. Respondents overwhelmingly
indicated that the firm where they worked employed fewer than 50 auditors (See Figure
6).
Figure 6. How
many building
energy auditing
personnel does
that organization
employ?
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Furthermore, a majority of survey respondents indicated that less than 25% of employee
time at their firm was spent directly conducting building audits (see Figure 7).
When discussing the current market
saturation for auditors, there was little
consensus on the topic. While some
interviewees believed that we are very
far from market saturation, others, one
consultant in particular, had not heard
talk of a distinct need for additional
auditors. Researchers believe that some
of this ambiguity in responses may
Figure 7. What percent of these employees' time is spent on
stem from the variety of ways interview
auditing-related work?
subjects interpreted the question. Some
individuals understood this question to be
about the need employers had for auditors based on their own business needs while
others interpreted this question more generally and were thinking about number of
buildings that should be audited and the number of auditors required to address those
buildings. Of survey respondents, only 5.5% felt that the demand for energy auditors
is being met “very well” currently. Below is a pie chart showing the range of responses
to this question – 30% of the individuals who responded believe that the need is being
addressed “somewhat poorly” while 22.5% believe it is “somewhat well” addressed
(see Figure 8).
One interview subject
indicated that “I don't
know if saturated is the
right word; but between
Title 24, net zero goals,
that keeps ratcheting
the bar up. But projects
are harder to find
because low-hanging
fruit has been taken
care of.” In a seamless
transition to the next section on future trends and auditing needs, another interviewee
stated:
Figure 8. How
well do you think
the demand for
energy auditors
is being met in
the market place
currently?

“…We’re very very far from market saturation. To a certain extent that is going to
depend on overall demand for audits in general. We’re very far, there is a lot of work to
be done in terms of addressing building efficiency and upgrades, benchmarking. When
we start getting to the scale that we need to be at, then there will be a huge need for
auditors. The whole field-side of this equation is definitely lacking right now…”

22

EXPERT PERSPECTIVES ON FUTURE TRENDS IN
AUDITING NEEDS
The most important question asked when discussing future trends and auditing
needs with interviewees was whether they saw the need for auditors growing, and
to what extent over the next five to ten years. This broad question was followed by
more specific questions on historic moments when the need for auditing increased
significantly, or instances where an increase was expected but did not manifest.
A vast majority of interviewees agreed that there is a growing need for auditors, and
this growth would continue for the foreseeable future. Many cited local and statewide
regulations as a primary driver of this growth. As one respondent from the training
field indicated, “the goals of various local and statewide regulations are unprecedented and
therefore, even if it is currently
unclear how certain regulations,
AB 758 in particular, will be
implemented, it is hard to see it
not having a tremendous impact
on the need for auditors.” Survey
respondents corroborated this
response – 50% believe there
will be an annual growth rate of
6-10% in auditing-related jobs
Figure 9. To the best of your knowledge, at what rate will these
(see Figure 9).
jobs grow on year-to-year basis going forward?

In contrast, however, a few
interviewees pointed to new
technologies and the rise of no-touch audits as potentially dampening the rise in
demand. “It is plausible,” one interviewee said, “that the opportunities for auditors may be
overtaken by a data screening or data analysis role. While remote review would not replace
an on-site audit, it may be able to replace the initial site visit and come up with priorities
for a more in-depth visit that would possibly shrink the overall need for auditors.” Another
interviewee indicated that if data companies were successful, as they are claiming they
will be, in a close understanding of energy based on meter data, there could be less
demand for the technical aspects of an auditor job. Yet another interviewee explained
these opposing viewpoints this way:
“…As much as there are new technological offerings and services available that are trying
to automate this process, and these are useful, I do not think there is a real replacement
for a qualified individual showing up to a site and doing an actual audit. They’re almost
certainly going to find something detailed that automated solution would not be able to
decipher in that way…”

According to one interviewee, working as a consultant, industry has done a good job of
understanding how efficiency works in new construction, but it hasn’t worked as hard
on existing buildings. It is much easier to do efficiency in new construction; the existing
building market is a harder question. If the state is serious about energy reduction, it
needs to look at the existing building market. In the next couple of decades the political
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environment and repercussions of climate change will force California to look into the
existing building market more closely. As that happens, the focus will pivot to older
buildings. The role of big data analytics, no-touch audits, building end-use simulations,
and audits will all help advance efforts related to existing buildings.

EXPERT PERSPECTIVES ON OPPORTUNITIES FOR
ENTRY-LEVEL AUDITORS
The final group of questions researchers asked interviewees about was the potential
success of an entry-level auditing workforce. Researchers started by explaining the
initial hypothesis - that by lowering the cost of building energy audits, specifically in
the small and medium commercial market, through the use of a lower cost work force,
the state of California would reduce its overall energy usage. They the defined an entrylevel energy auditor as an individual with no more than an Associate's degree, no work
experience in the energy field, and no more than one year of general work experience.
This definition was followed by questions aimed at determining if interview subjects
saw, or anticipated, a specific need for individuals with this level of experience in the
marketplace, and whether they thought the California Community Colleges would be a
successful conduit for preparing a workforce with this type of training and experience.
While a vast majority of interviewees agreed that additional, lower-cost building audits
were an important step towards increasing the state’s overall energy efficiency, a majority
of the respondents cautioned against depending too much on audits themselves leading
to reduced energy usage. A phrase that arose multiple times in conversations was the
need to figure out more concrete ways to ensure that “audits lead to action.” One
respondent succinctly stated the views of most of the interviewees in saying that:
“…a lot of building owners or managers do audits because they want to know what the
opportunity is and understand what their return on investment is for a retrofit, but they
may not like the answer and therefore won’t act on it. An audit isn’t always going to lead
to more action…”

Another respondent added the importance in delivering savings specifically when it
comes to Third Party Programs:
“…If we use ratepayer money to fund these things I want/need to see an actual reduction
in energy use…”

In addition, a few interviewees spoke of the importance of having building owners and

managers place a higher value on the audits themselves, and cautioned against having
the cost diminish too much. The customer (building owner or manager) should feel
as though s/he has some ‘skin in the game.’ If the cost of audits becomes too low, you
may waste valuable resources doing an audit that the customer has no intention of
ever doing anything about. It is important to see initial commitment from the building
owner or manager to act on the recommendations that come out of the audit.
With regard to the specific knowledge, skills, and abilities of a successful entry-level
energy auditor, in the context of the training that the community colleges could
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Figure 10. Please indicate how important you think each of these attributes is specifically for an entry-level auditor.?

provide, a few themes emerged. First, and most frequent, was the need for softskills within this workforce (see Figure 10). It was generally agreed that entry-level
auditors would be required to interact with their customers fairly regularly and it was
therefore important that they possess adequate interpersonal skills that would allow
the individual to communicate effectively with their customer and explain, beyond the
technical specifications, the benefits of performing the recommended energy upgrades.
With regard to the current auditing workforce, one utility interviewee indicated
that the lowest level auditor they currently employ is an account representative, and
stressed the need for these individuals to have strong interpersonal skills that allow
them to communicate effectively with their clients.
At the same time, a majority of interview subjects felt that it would be overly
ambitious to expect an entry-level individual to have an in-depth understanding
of all the various systems found in the modern building. Instead, interviewees
recommended training individuals in specific areas affecting a building energy
management, such as lighting or heating and cooling. One interviewee indicated that:
“…entry-level is someone I would trust to know depth within a small technical area. I
don’t think it is possible to have an entry-level individual who knows something about
everything having to do with a building...”

Also of note, a few interview subjects encouraged the research team to consider the
potential for incumbent workers to join this entry-level auditing workforce, which
would obviously fall outside of the initial definition. One of these individuals provided
energy training, while another took a class in the energy field at his local community
college. In both instances, the interviewees pointed out that careers in energy seem to
be appealing to individuals looking to change paths, and that perhaps there is room
in this space for individuals with a greater level of general work experience than we
allowed for in our original definition.
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Figure 11. What do you think the lowest salary range for entry-level
energy auditors might be?

26

Interview subjects and
survey respondents agreed
that a career in building
energy auditing could be
a steady and well-paying
profession for community
college students (see
Figure 11). Interviewees
and survey respondents
estimated the starting
salary for well-trained audit
professionals was between
$30,000 and $50,000.

Recommendations for Community Colleges

Figure 12. How difficult is it for your team/organization to
find qualified energy auditors?

Industry experts unanimously agreed
that finding capable energy auditors
is challenging and there is a dearth of
skilled auditing professionals in the
marketplace. 50% of survey respondents
stated that it was “somewhat difficult”
or “very difficult” to find qualified
energy auditors (see Figure 12). The
interviewees were also unanimous in the
perspective that California Community
Colleges are primed and probably best
positioned to address this need in the
marketplace.

POTENTIAL OPPORTUNITIES FOR COMMUNITY
COLLEGE ENGAGEMENT
Apart from the expert perspectives, this research pointed to some key gaps in developing
an entry-level workforce in the building assessment space. Some of the key limitations
of existing programs in terms of catering to an entry-level audience, while meeting the
preferred expectations of the experts stated earlier are:
• The majority of existing training programs that carry credibility in the market are
geared toward incumbent professionals, often with advanced degrees. Due to this
fact, many of these well-regarded programs are not appropriate for community
college students.
• Of the training programs that are accessible to entry-level professions, almost none
incorporate soft-skills training. Experts emphasized “soft-skills” as a high priority.
As one expert put it, “a lot of the hiring supervisors have two requirements: do you have
a driver's license? Do you have soft skills? A lot are saying, if they have those 2 they are
trainable and we will invest in them.”
• Almost none of the programs incorporate field audit experience, expect for other
workforce training programs such as the “Energy Corps.”
• Most programs are light on training time and do not meet a critical student
engagement period required to internalize core concepts.
• Since many of the existing programs are on-line based and/or have short engagement
periods, entry-level professionals do not gain the necessary network and the needed
support to pursue job opportunities.
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Based on the abovementioned key takeaways from the interviews, surveys, and secondary
research, the team concludes that there is a critical role for community colleges to play
in workforce development geared toward building assessments. While there is obvious
need, no data is available on the specific number of auditing jobs. In the absence of
this data, the team recommends two actionable pathways for developing pilot training
programs. These two recommendations stem primarily from interview conversations;
the researchers believe that these recommendations are tangible ways for the community
colleges to address the above gaps. Furthermore, a vast majority of interview subjects
indicated that they believed the California Community Colleges were uniquely suited to
help solve the state’s workforce needs with regard to meeting its energy efficiency goals.
Recommendation 1: Infuse auditing curriculum into existing trade
programs. Building in-depth and hands-on curriculum on specific areas of
building systems into existing programs will prepare students to become
specialists in lighting, HVAC, etc. so they are well prepared to join either
existing auditing teams or use their knowledge and training as a general
technician, installer, or building operator.
Recommendation 2: Create a new, market-aligned Commercial buildings
assessor program. In lieu of the depth of knowledge the trade-specific
students above would receive, students enrolled in this program will have
a greater focus on soft skills and customer engagement. This will allow
them to serve as the customer-facing employee on an audit team, act as an
account representative, or produce effective audit reports.
Table 3 provides a summary of the key elements of the recommended pilot programs
for the community colleges.
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Table 3. Summary of the key elements of the recommended pilot program for the community colleges.
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Appendix
City Ordinances
City of San Francisco
San Francisco’s Existing Commercial Buildings Energy Performance Ordinance
(2011) requires annual benchmarking, periodic energy audits, and transparency of
benchmarking information for existing non-residential buildings 10,000 square feet
and larger.1 Comprehensive energy efficiency audits from a qualified energy auditor
are required at least once every five years for non-residential buildings over 10,000
square feet.2 Audits must meet or exceed ASHRAE procedures for commercial
buildings, and larger facilities are required to receive a more rigorous evaluation than
smaller facilities. Additionally, larger buildings are encouraged to consider retrocommissioning as an alternative way to meet the audit requirements. The city of San
Francisco illustrates the successful implementation of city ordinances mandating
periodic energy auditing for non-residential buildings.
Individuals with specific, approved qualifications must perform the audits conducted
to adhere to San Francisco’s energy ordinance. Table 2 illustrates the profiles of four
approved sets of qualifications.3
The level of detail required for building audits depends on the size of the building.
Buildings that are 10,000 to 49,999 square feet must undergo a basic energy analysis
consistent with an ASHRAE Level 1 audit. Buildings that are 50,000 square feet or
above must undergo an “intermediate” survey and energy analysis consistent with an
ASHRAE Level 2 audit.

City of Berkeley
The Berkeley Energy Savings Ordinance (BESO) was adopted into law in 2015 and
requires building owners to complete energy efficiency assessments and publicly
report the information with the goal of saving energy through whole-building
efficiency programs. Energy efficiency assessments are required at the time of sale and
will be phased-in for all buildings, with the exception of single-family homes, by size
and year (see Table 5). The timing, frequency, and specific type of energy assessment
required depends on the type and size of the building. Building assessments will result
in a report detailing customized energy efficiency recommendations.
To conduct BESO audits, an individual must meet certain qualifications, which vary
by building type. For commercial (including mixed use) buildings, assessors must
have one of the following:

1
See https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160AB802 for more
information.
2
See http://sfenvironment.org/article/energy-efficiency-audits/overview for more information.
3
Table found at http://sfenvironment.org/article/energy-efficiency-audits/minimum-qualifications-forenergy-auditors
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•
•
•

ASHRAE Building Energy Assessment Professional Certification;
Association of Energy Engineers’ Certified Energy Manager or Certified Energy
Auditor; or
California Professional Engineer licensed through the National Society of
Professional Engineers.

In addition, energy service providers must be registered with the city as a BESO Energy
Assessor to perform audits for a specific building type.
Table 5 illustrates how audit requirements will be phased in over time. It varies in

Table 4. Approved set of auditor qualifications for SF city ordinance.
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frequency by building size, with larger buildings requiring more frequent audits.4

Table 5. Audit requirement according to size.

City of Los Angeles
Los Angeles’ Green Building ordinance (“Green LA”) requires energy efficiency retrofits
of public buildings to achieve LEED silver status. The ordinance applies to buildings
that are greater than 7,500 square feet or were built prior to 1978. In addition to these
mandatory measures for city-owned buildings, there are voluntary initiatives including
the Better Buildings challenge and the Sustainable City plan which outline goals for
future policy development, including mandatory audits and retro-commissioning
to improve energy efficiency in public and private buildings. The market for energy
efficiency audits is expected to grow as the statewide policies begin to be implemented
and as the city implements its Sustainable City plan.5

City of San Diego
Currently, privately funded commercial and residential buildings are not subject to any
audit requirements. However, the auditing market is expected to expand in the next
few years as the mandatory energy efficiency targets for utilities from statewide policies
start to be implemented and enforced.

Interview Questions
Landscape
What is an auditor?
What are they called in the marketplace?
Who currently employs energy auditors?
Can you characterize these auditors into a handful of key categories?
Does your firm (or one you work with) currently employ energy auditors for
commercial buildings?
If so, what is the lowest-level position you employ?
What sort of skills, trainings, and experience do they have?
How easy or difficult is it to find employees with the requisite background and
skillset required?
How saturated is the auditing market today?
How many people do you think are currently employed as energy auditors?

4
5
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Table sourced from http://www.cityofberkeley.info/BESOschedule/
See http://www.lamayor.org/about-plan for more information.

Market Needs/Growth
Do you think, moving forward, there is a growing need for energy auditors?
If yes, what do you think the main drivers of increasing market saturation will
be going forward?
By how much (percent)?
Have there been other instances in which specific drivers (such as regulation or
technology improvements) increased this demand?
Or, have there been instances where you anticipated a growth and it did not
happen?

Entry-Level Auditor Opportunities
Do you agree with above hypothesis that lowering the cost of energy audits through
the deployment of entry-level energy auditors will help the state to reach its energy
efficiency and energy reduction goals?
Have you heard of the CCC Energy Corps?
If yes, what are your perceptions of the program?
Based on the two points above, our definition of an ELEA is an individual with no
Have you heard of the CCC Energy Corps?
If yes, what are your perceptions of the program?
Based on the two points above, our definition of an ELEA is an individual with no
more than an Associate’s Degree, no experience in the energy sector, and no more than
one year of general work experience. Do you see a need for such an auditor in the
marketplace?
What do you think the minimum skillset/training/background these ELEAs
should have is?
Are you familiar with any training programs that are already serving this sort of need?
Do you see a role for the community colleges to develop this workforce?

Survey Questions
About You
1. Please check the option that best represents the sector of the energy industry in
which you currently work. [Advocacy; Consulting Firm; Data Analytics Firm;
Energy Services Company (ESCO); Engineering Firm, Local, State, or Federal
Government; Third-Party Programs; Training Programs for Building Assessments;
Utility Company; Workforce Development/Trade Programs; Other]
-Please check the box(es) that best represent other energy industries in which
you've been employed - check all that apply. [Advocacy; Consulting Firm;
Data Analytics Firm; Energy Services Company (ESCO); Engineering Firm,
Local, State, or Federal Government; Third-Party Programs; Training Programs
for Building Assessments; Utility Company; Workforce Development/Trade
Programs; Other]
2. How many years of energy-related work experience do you have? [0-5 years; 6-10
years; 11-15 years; 16-20 years; more than 21 years]
3. Which building sector(s) do you have experience working with? Check all that
apply. [Agricultural; Commercial; Industrial; Residential; Other]
4. Do you have experience conducting building audits (directly or in a management
role)? [Yes; No]
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Current Auditing Market
5. Does your firm/organization (or a previous organization you worked with) employ
personnel in roles that require them to perform building energy audits? [Yes; No]
-How many building energy auditing personnel does that organization employ?
[1-10 employees; 11-25 employees; 26-50 employees; More than 51 employees]
-What percent of these employees' time is spent on auditing-related work? [Less
than 25% (less than 10 hours/week); Between 26% and 50% (11-20 hours/
week); Between 51% and 75% (21-30 hours/week); More than 76% (more than
31 hours/week)]
6. Please check all activities you think are required of an auditor. [Customer
Engagement; Data Analysis; Data Collection; Evaluation, Measurement and
Verification; Implementation; Reporting; Sales and Marketing; Supervising; Other]

Market Needs and Growth
7. How well do you think the demand for energy auditors is being met in the market
place currently? [Very well; Somewhat well; Neither well nor poorly; Somewhat
poorly; Very poorly]
8. How difficult is it for your team/organization to find qualified energy auditors?
[Very easy; Somewhat easy; Neither easy nor difficult; Somewhat difficult; Very
difficult]
9. To the best of your knowledge, how many auditing related jobs currently exist in
California? Guesses are acceptable. [Less than 1,000; Between 1,001 and 2,000;
Between 2,001 and 5,000; More than 5,000]
-How comfortable are you with your above answer? [Factual; Believe it is a good
estimate; Educated guess; Wild guess]
10. To the best of your knowledge, at what rate will these jobs grow on year-to-year
basis going forward? Guesses are acceptable. [Less than 5%; Between 6% and
10%; More than 11%]
-How comfortable are you with your above answer? [Factual; Believe it is a good
estimate; Educated guess; Wild guess]

Entry-Level Auditor Opportunity
11. Auditing is generally seen as a specialized workforce. Programs such as the
California Conservation Corps' Energy Corps program have the potential to
stratify the auditing workforce. How comfortable are you with the premise of
developing this type of entry level workforce? [Generally positive; Neutral,
Generally negative; Not sure]
12. What do you think the lowest salary range for entry-level energy auditors might
be? [Less than $30,000/year; Between $30,001 and $50,000/year; More than
$50,001/year; Not Applicable – I strongly disagree that such a workforce is viable]
13. Please indicate how important [Very important; Somewhat important; Neutral;
Not important; Not at all important] you think each of these attributes is
specifically for an entry-level auditor. [Customer Engagement; Data Analysis; Data
Collection; Evaluation, Measurement and Verification; Implementation; Reporting;
Sales and Marketing; Supervising; Other]
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