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 PG&E’s WE&T Vision A.

PG&E uses its Workforce Education and Training (WE&T) 
initiatives to support its larger energy efficiency 
mission—to inspire and empower PG&E customers to 
eliminate unnecessary energy use and reduce per capita 
greenhouse gas (GHG) emissions— by teaching customers 
how to recognize energy savings and GHG-reduction 
opportunities, and by providing them with necessary skills 
and tools to act upon those opportunities. Overall, PG&E 
envisions a workforce capable of meeting California’s 
energy savings goals and implementing its utility programs. 

PG&E’s portfolio of WE&T offerings spans myriad market 
sectors, building systems, technologies, audiences (ranging 
from end-use customers to contractors and other market 
actors), and end uses.  

PG&E uses the California Energy Efficiency Strategic Plan 
(CEESP) as the cornerstone of its WE&T initiatives. The 
CEESP proposes that “[b]y 2020, California’s workforce is 
trained and fully engaged to provide the human capital 
necessary to achieve California’s economic energy 
efficiency and demand-side management potential.”1 The 
CEESP envisioned the IOUs “as a catalyst to action by 
sponsoring several foundational activities to review their 
existing programs and better align them within the context 
of a comprehensive WE&T strategy,” working 
collaboratively with stakeholders, other training 
organizations, and workforce-development agencies to 
collectively realize this goal.2  
WE&T plays a vital role in shaping the extent to which 
building professionals (e.g., designers, contractors, 
engineers, building operators) can incorporate the ultimate 
goal of saving energy into their core job functions. EM&V 
studies broadly indicate that people who participate in 
WE&T initiatives take action and save energy in multiple 
projects.3 Over the next ten years, PG&E will continue to 
build upon past successes and implement new WE&T 
solutions to strengthen the ability of its customers and 

                                                           
1
 California Energy Efficiency Strategic Plan (CEESP); January 2011 Update; Engage 360; p. 70. 

2
 California Energy Efficiency Strategic Plan (CEESP); January 2011 Update; Engage 360; p. 70. 

3
 Opinion Dynamics Corporation, “Indirect Impact Evaluation of the Statewide Energy Efficiency Education and 

Training Program Report, p. 2 
www.calmac.org/publications/06-08_Statewide_Education_and_Training_Impact_Eval_Vol_I_FINAL.pdf 
See also: Evaluation OF THE 2003 Statewide Education and Training Services Program Final Report, Wirtshafter 
Associates, p. E5 

PG&E WE&T Quick Facts 

 
Energy Centers (2013-15) 

 Over 1200 classes offered to over 
31,000 professionals  

 Classes offered in over 60 cities and via 
internet, across nine climate zones 

 98.5% post-course student survey 
satisfaction 

 Over 2,600 Tool Lending Library  
loans; 32,000+ tools; 400+ locations 

 Satisfaction “very high” (85%) among 
in-person attendees  

 Satisfaction “high” for online classes  

 
 Note: Red markers denote WE&T course sites 
in 2013-2015 

 
2015 K−College (Connections) 

 168,000+ K-12 students reached across 
over 1,450 schools  

 ~50% of schools were Title 1  
 Supported seven college campuses 

http://www.calmac.org/publications/06-08_Statewide_Education_and_Training_Impact_Eval_Vol_I_FINAL.pdf
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building professionals to market and execute energy efficiency projects, supporting the development of 
a “thriving energy efficiency market.”4 
 

PG&E’s Workforce Education and Training Goals 

PG&E’s overarching goal for WE&T is to provide California’s energy workforce with the knowledge and 
skills it needs to meet California’s energy efficiency goals. Its four overarching approaches to achieving 
that goal include:  

1. Educate and train the current energy workforce to support the state policy goals of doubling 
efficiency and reaching zero net energy (ZNE) by focusing on the sectors with the greatest 
potential energy savings and targeting efforts at high-impact jobs. 

2. Enhance the knowledge and skills of the future energy efficiency workforce through targeted 
partnerships with training institutions and workforce-development organizations. 

3. Support green career awareness by providing K-12 teachers with resources on basic energy 
concepts and energy careers. 

4. Participate in statewide WE&T long-term integrated planning efforts to align WE&T program 
structure and offerings with workforce needs. 

 

Greater detail on the intervention strategies supporting these goals can be found in Section F: PG&E’s 
Approach to Achieving Goals. 

Over the forthcoming ten-year period, PG&E proposes allocating X dollars to achieving these goals. 
Relevant annual budgets are provided in Section E. 

 

 PG&E’s WE&T Proposal Compared to Prior Program Cycles B.

Since 2006, WE&T has been organized into three sub-programs—Centergies, Connections, and Planning. 
Centergies has predominantly served the energy workforce at any given time, with some collaboration 
with post-secondary education institutions; Connections served K-college students and teachers; 
Planning focused on strategic planning, stakeholder engagement, and EM&V coordination.  

PG&E will continue to serve these audiences with a modified structure for the current workforce, those 
preparing to enter the energy workforce, and K-12 students who will comprise future generations of the 
energy workforce. Building upon lessons learned and best practices from prior program efforts, EM&V 
study results, and input from stakeholders, PG&E will implement cost-effective WE&T changes to better 
serve California’s energy workforce. 

Technical Education and Training: EM&V studies have highlighted challenges regarding the WE&T 
audience’s access to energy education offerings, as well as its awareness of trainings.5 PG&E will work 
with industry and workforce organizations to increase awareness of WE&T resources and ensure that 

                                                           
4
 Berkeley Law, Center for Law, Energy & the Environment and the Emmett Institute on Climate Change and the 

Environment, UCLA, 2016. “Powering the Savings: How California Can Tap the Energy Efficiency Potential in 
Existing Commercial Buildings;” p.20. 
5
 Opinion Dynamics Corporation; PY2013-2014 California Statewide Workforce Education and Training Program, 

Contractor Training Market Characterization; June 2016; p.21 
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given target audiences are enrolled in appropriate classes. In addition, PG&E plans to offer more online 
and on-demand classes,6 which can be taken at any time. Curriculum content will also shift to become 
more data-driven and focused on the specific energy savings potential of various facilities and/or 
technologies. Past studies have indicated that WE&T course participants have reported knowledge gain, 
and incorporating course information into their jobs.7 As a way to continually improve its WE&T 
offerings, PG&E will focus more on tracking participants’ increased knowledge gain, as well as their 
incorporation of knowledge, skills, and abilities (KSAs) into their job activities. PG&E will seek the 
support from its collaborating organizations to assist in documenting outputs such as knowledge gain 
and on-the-job skills implementation.  

Partnerships for Core Education and Career Readiness: PG&E recognizes that educating the energy 
workforce to reduce energy use cannot be done solely by PG&E, nor should PG&E create parallel efforts 
to train the energy workforce. As such, PG&E will refine and expand its partnerships with organizations 
that have training programs for jobs in the building and construction industry, such as community 
colleges, apprenticeship programs, workforce development organizations, community-based 
organizations, and four-year colleges and universities. Furthermore, PG&E will focus on expanding and 
enhancing the energy efficiency component of other organizations’ curricula. PG&E has collaborated 
with such organizations in the past, primarily by serving as instructors or ‘guest lecturers’ to a few 
organizations.  

In 2015, PG&E initiated collaborations with trades, including carpenters, electricians, stationery 
engineers, and sheet metal workers. Moving forward, PG&E will build upon these efforts and support 
other organizations’ training programs through several key activities, including:   

 Developing and providing energy efficiency teaching materials  

 Serving as subject matter expert curriculum advisors  

 Training other organizations’ trainers  

 Supporting the needs of building measurement tools 

 Convening engaged and motivated instructors 

 Using the online/on-demand platforms to provide training to other organizations’ students  

K-12 Energy Education and Career Awareness Activities: For over 25 years, PG&E has been supporting 
K-12 students and teachers with teaching and school activity resources on topics including energy 
efficiency, energy conservation, water conservation, and energy career awareness. In 2015 alone, PG&E 
supported over 168,000 K-12 students across over 1,450 schools, many of which educate low-income 
students.  

PG&E will collaborate with individual schools, school districts, and K-12 education organizations that 
have prioritized energy efficiency, conservation, and sustainability. PG&E will also focus on producing 
and tracking outcomes while it tracks the number of students, teachers, and organizations served. 
Outcomes may include curriculum transformation, using materials in the classroom (for teachers) and at 
home (for students), and steering students to energy education and career paths.  

By organizing the WE&T program around training the current energy workforce, partnering with 
organizations that train the next set of energy efficiency workers, and supporting future generations of 

                                                           
66

 California Energy Commission, “California’s Existing Buildings Energy Efficiency Action Plan;” 2015; p.78. 
7
 Opinion Dynamics Corporation; “Indirect Impact Evaluation of the Statewide Energy Efficiency Education and 

Training Program Report, Volume 1;” 2010; p. 1  
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the energy workforce, PG&E well-positions California’s energy workforce to meet the state’s ambitious 
goal of doubling energy efficiency by 2030.  

EM&V Key Research Learnings of California’s WE&T and Energy Efficiency Programs 

Numerous EM&V studies, process evaluations, and impact evaluations conducted over the past 11 years 
have informed and shaped PG&E’s WE&T strategy for 2018 and beyond. Below is a summary of key 
findings, with further detail and references discussed in Section L: 

 The IOUs’ Energy Centers are successful in achieving energy savings and promoting greater 
energy efficiency knowledge. 

 The 2014 Impact Evaluation of the California Statewide Building Operator Certification Program 
study identified successes of the Building Operator Certification (BOC) Program. 

 The Tool Lending Library (TLL) is a unique offering with high potential for energy savings. 

 In response to a study recommendation, the IOUs are moving toward outcome-based Program 
Performance Metrics (PPMs) to more effectively gauge and monitor program performance.8 

 In response to study recommendations, the Energy Centers have improved data tracking and 
collection efforts in order to have more consistency across IOUs in support of WE&T program 
theory and logic.9 

 A past study has confirmed that there is sufficient availability and variety of training to support 
contractors, but the barrier remains in terms of contractor awareness of these training options. 

 In response to a study recommendation, the IOUs have incorporated Adult Learning Principles10 
into their Energy Center course design, where relevant, and can continuously improve by 
incorporating future learnings and developments. 

 A 2012 process evaluation study revealed that all of the Connections K-12 programs brought 
new energy saving concepts into schools and classrooms 

 

 WE&T Sector Overview  C.

To best align with California’s energy goals, PG&E will address the sectors that present the largest 
potential for energy savings, serve the parts of the energy workforce that has the greatest potential to 
realize those energy savings, and provide the knowledge, resources, and skills required to act on those 
energy savings opportunities. For example, teaching carpenters how to properly seal a building envelope 
or test their constructed building shells by using a blower door will advance carpenters’ ability to 
participate in the energy workforce. 

Energy and Customer Landscape   

Given that the top three PG&E gas and electricity use sectors are residential, commercial, and 
industrial,11 approximately 95% of course offerings through PG&E energy centers target these sectors.12

  

                                                           
8
 Opinion Dynamics Corporation, “2013-2014 Statewide WE&T Program, Program Theory and Logic Model 

Update; Centergies Data Needs; And Critical WE&T Data Needs”, June 2014, p. 2 
http://www.calmac.org/warn_dload.asp?e=0&id=3024 
9
 Opinion Dynamics Corporation, “2013-2014 Statewide WE&T Program, Program Theory and Logic Model 

Update; Centergies Data Needs; And Critical WE&T Data Needs”, June 2014, p. 2 
http://www.calmac.org/warn_dload.asp?e=0&id=3024 
10

 http://eric.ed.gov/?id=ED181292 

http://www.calmac.org/warn_dload.asp?e=0&id=3024
http://www.calmac.org/warn_dload.asp?e=0&id=3024
http://eric.ed.gov/?id=ED181292
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WE&T has two primary audiences— customers and 
energy efficiency market actors. Key customers include 
in-house facility-management staff, building owners, 
homeowners, and business owners; whereas, primary 
energy efficiency market actors are the professionals 
who perform and/or influence energy efficiency 
projects. Market actors include designers, architects, 
contractors, builders, technicians, engineers, 
educators; and they do work throughout the various 
stages of a building’s life— financing, design, 
construction, maintenance, and operations. These 
market actors are either part of the current workforce 
or are in training to participate in the future energy 
workforce. These customers and energy efficiency 
market actors have different needs and requirements 
depending upon the sector in which they are engaged. 
The majority of WE&T’s classes (65%) are focused on 
the commercial sector, with another 20% focused on 
residential audiences, and 10% focused on industrial 
audiences. PG&E offers a wide range of class topics, 
the top four topics being 25% in building performance, 
22% in HVAC, 13% in codes and standards, and 10% in 
lighting. 
  

                                                                                                                                                                                           
11

 2015 Integrated Energy Policy Report (IEPR), Docket # 15-IEPR-01, CEC-100-2015-001-CMF 
12

 PG&E Energy Centers student registration database 
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 Trends and Challenges  D.

In administering a viable workforce training program, it is important to use market employment data to 
shape program offerings by region, sector, and job types. Studies from the Advanced Energy Economy 
Institute (AEEI) characterize California’s “advanced energy”13 job market. Once these trends and 
increasing job markets are identified, reaching this target audience has its challenges. Herein lies an 
opportunity to collaborate with industry to address these barriers to best serve the growing energy 
workforce. 

Trends 

California’s Expanding Green Energy Economy14 

California’s clean energy and energy efficiency job market has grown for the last three years, and this 
trend is expected to continue.15 This presents WE&T with an opportunity to provide critical resources 
and skills to this burgeoning segment to drive increased energy efficiency. It also presents a challenge to 
identify the specific workforce segments that can best impact energy savings and/or exert market 
influence via education and training. 

In 2016, AEEI reported that California is home 
to nearly 43,000 advanced energy businesses 
that span the entire value chain and include a 
wide range of energy technologies that 
address supply and demand.  

Some of the key highlights from AEEI report 
include:  

 Advanced energy technologies employ 
an estimated 507,703 workers in 
California. 

 Advanced energy employment grew 
18% in 2015 (and 23% since 2013), 
while overall statewide employment 
grew at one sixth of this rate— 3% in 
2015. 

 Energy efficiency-related firms reported 
6% employment growth— equating to 
approximately 18,060 new jobs. 

 Energy efficiency accounts for the 
largest share of advanced energy jobs in 

                                                           
13

 The AEEI report defines an “advanced energy” firm [or job] is defined as being directly involved with 
researching, developing, producing, manufacturing, distributing, selling, or implementing components, goods or 
services related to alternative fuels and vehicles; energy efficiency; renewable, nuclear, and natural gas electricity 
generation; smart grid; and other related technologies. Advanced Energy Economy Institute and BW Research, 
“California Advanced Energy Employment Survey;” December 2014; p. 15. 
14

 Advanced Energy Economy Institute and BW Research, “California Advanced Energy Employment Survey;” 
December 2014. 
15

 AEE Institute, Prepared by BW Research Partnership “Advanced Energy Jobs in California: Results of the 2016 
California Advanced Energy Employment Survey;” 2016; p. 6. 

 

Figure 1: Energy Employment by Segment, 2015 

 

Figure 2: Energy Efficiency by Technology, 2015 
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California. 63% of advanced energy workers are employed in the energy efficiency sector, 
supporting over 321,000 jobs in total. Approximately 43% of the energy efficiency jobs are in 
PG&E’s service territory.16 

 The advanced energy workforce in California is diverse. Although predominantly male (74%), 
advanced energy workers are 38% racial or ethnic minorities: Four in 10 (39%) recent hires over 
the last year are reported ethnic minorities. 

 Employers expect to add advanced energy workers in California at a rate of 8% over the coming 
year, totaling approximately 548,300 jobs in 2016— up from approximate 411,000 jobs in 2013. 

To maximize energy savings potential, the current advanced energy workforce needs to be trained. 
However, specialized energy efficiency training is typically absent from traditional education institutions. 
As such, PG&E’s future WE&T initiatives will focus on design, construction, installation, maintenance 
training, and go beyond energy efficiency to include distributed generation, water conservation, electric 
vehicles, and demand response.  

Energy Jobs in the Greater Labor Market Landscape: Trends and Challenges 

Energy and energy efficiency are not chief priorities of the building design and construction industry, as 
evidenced by the AEEI 2016 Advanced Energy Jobs in California 2016 survey, indicating that “less than a 
quarter (23%) of the state’s efficiency workers 
spend all of their time on energy 
efficiency-related work; about 50% spend at 
least half their time on efficiency-related 
activities.”17 Notably, these data points 
originate from firms that self-identify as energy 
efficiency-focused firms (as opposed to 
“Construction”), as illustrated in Figure 3.18 It 
follows that even less time is spent on energy 
and energy efficiency-related elements in the 
construction industry at large.  

At the same time, since the recession 
(approximately 2007-2009), the construction 
industry boasts some of the fastest-growing job 
classifications in the California economy.19 Figure 3 depicts the top 12 fastest-growing building-related 
occupations in California for 2014-2024. Not all of these occupations have the potential to reduce 
building energy use. Jobs in the professional sector, which includes architects and engineers, are 
forecasted to grow nearly 11% during the same time period.20 

                                                           
16

 BW Research for Advanced Energy Economy Institute, “California Advanced Energy Employment Survey;” 2015; 
p. 11. 
17

 AEE Institute, Prepared by BW Research Partnership “Advanced Energy Jobs in California: Results of the 2016 
California Advanced Energy Employment Survey;” 2016; p. 9. 
18

 AEE Institute, Prepared by BW Research Partnership “Advanced Energy Jobs in California: Results of the 2016 
California Advanced Energy Employment Survey;” p. 1. 
19

 www.labormarketinfo.edd.ca.gov/OccGuides/FastGrowingOcc.aspx  
20

 California Employment Development Department, Labor Market Information Division, Long term occupational 
projections 2014-2024 Excel file, 2016 
www.labormarketinfo.edd.ca.gov/data/employment-projections.html  

 

Figure 3: California Major Industry Comparisons, 2015 

http://www.labormarketinfo.edd.ca.gov/OccGuides/FastGrowingOcc.aspx
http://www.labormarketinfo.edd.ca.gov/data/employment-projections.html
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Table 1: Fast-Growing Occupations in California, 2014-202421 

Occupation Title 

Employment % 
Change 2014 2024 

Reinforcing Iron and Rebar Workers  3,800 6,000 57.9% 

Brick Masons and Block Masons 5,500 8,600 56.4% 

Stonemasons  1,900 2,900 52.6% 

Roofers** 16,400 24,400 48.8% 

Helpers—Brick Masons, Block Masons, 
Stonemasons, and Tile and Marble Setters  

3,100 4,600 48.4% 

Insulation Workers, Mechanical** 1,300 1,900 46.2% 

Solar Photovoltaic Installers** 2,900 4,200 44.8% 

Insulation Workers, Floor, Ceiling, and Wall** 1,500 2,100 40.0% 

Helpers--Electricians** 4,500 6,200 37.8% 

Elevator Installers and Repairers 1,600 2,200 37.5% 

Cement Masons and Concrete Finishers 19,200 26,400 37.5% 

Floor Layers, Except Carpet, Wood, and Hard Tiles 3,700 5,000 35.1% 

 
**primary target audience professions for WE&T energy efficiency courses based on 
their regular job tasks 

 

A range of existing training institutions—trade unions, 
community colleges, and universities—provide training to 
all levels of the design and construction industries. Rather 
than attempt to address all workers in the design and 
construction industry, PG&E will collaborate with 
stakeholders to identify organizations that train not only 
the most relevant members of the energy workforce, but 
also those that are willing to enter into a partnership to 
expand and enhance the energy efficiency elements of 
their training program.  

The range of educational providers in California is diverse 
and complex.22 The sheer numbers and extent of offerings 
provides a rich and deep set of institutions and topics from 
which to choose. While PG&E looks to partner with other 
educational providers to complement the IOUs’ WE&T 
offerings, PG&E also recognizes the needs help students 
navigate the diverse education and training options to find 
those best suited to their energy efficiency and DER educational needs, which will be a feature of WE&T 
initiatives.  

                                                           
21

 http://www.labormarketinfo.edd.ca.gov/OccGuides/FastGrowingOcc.aspx 
22

 UC Berkeley Labor Center, Don Vial Center on the Green Economy, California Workforce Education & Training 
Needs Assessment for Energy Efficiency, Distributed Generation, and Demand Response, 2011; p. 21. 

Key Drivers for PG&E’s WE&T Strategies 
 Energy is not a core priority of design 

and construction industries.  

 With a rapidly-growing construction 
industry, potential exist to improve 
the energy efficiency knowledge and 
skills of this workforce. 

 WE&T should focus on occupations 
that have the most potential for 
energy-savings opportunities.  

 Since most of the design and 
construction workforce receives 
training through existing educational 
institutions, WE&T will partner with 
training organizations to include 
energy efficiency into their existing 
training curricula. 

http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/occExplorerQSDetails.asp?searchCriteria=&careerID=&menuChoice=occExplorer&geogArea=&soccode=472171&search=Explore+Occupation
http://www.labormarketinfo.edd.ca.gov/OccGuides/Detail.aspx?Soccode=472021&Geography=
http://www.labormarketinfo.edd.ca.gov/OccGuides/Detail.aspx?Soccode=472022&Geography=
http://www.labormarketinfo.edd.ca.gov/OccGuides/Detail.aspx?Soccode=472181&Geography=
http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/occExplorerQSDetails.asp?searchCriteria=&careerID=&menuChoice=occExplorer&geogArea=&soccode=473011&search=Explore+Occupation
http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/occExplorerQSDetails.asp?searchCriteria=&careerID=&menuChoice=occExplorer&geogArea=&soccode=473011&search=Explore+Occupation
http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/occExplorerQSDetails.asp?searchCriteria=&careerID=&menuChoice=occExplorer&geogArea=&soccode=472132&search=Explore+Occupation
http://www.calmis.ca.gov/file/OccGuide/Solar-PV-Installers-Green.pdf
http://www.labormarketinfo.edd.ca.gov/OccGuides/Detail.aspx?Soccode=472131&Geography=
http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/occExplorerQSDetails.asp?searchCriteria=&careerID=&menuChoice=occExplorer&geogArea=&soccode=473013&search=Explore+Occupation
http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/occExplorerQSDetails.asp?searchCriteria=&careerID=&menuChoice=occExplorer&geogArea=&soccode=474021&search=Explore+Occupation
http://www.labormarketinfo.edd.ca.gov/OccGuides/Detail.aspx?Soccode=472051&Geography=
http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/occExplorerQSDetails.asp?searchCriteria=&careerID=&menuChoice=occExplorer&geogArea=&soccode=472042&search=Explore+Occupation
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PG&E sees an opportunity to collaborate with existing educational institutions to enhance the 
energy-related aspects of existing curriculum providing breadth and reach. Additionally, depth is 
necessary for those jobs having potentially disproportional impacts on energy savings (e.g., a site 
superintendent overseeing the work of multiple trades). As an energy efficiency subject matter expert, 
PG&E can provide energy efficiency content, and the partnering organization can identify curriculum 
gaps, ensure that EE content is disseminated to their students, and provide feedback on outcomes such 
as knowledge gain. 

 

Challenges 

PG&E will continue to address the myriad identified barriers 
to participating in energy efficiency training, and will 
collaborate across IOUs and stakeholders to implement 
appropriate approaches and track progress.  

 Wide-ranging audience and needs of WE&T 
audience: 

The WE&T audience spans diverse professionals with 
varying skill sets, ranging from entry level to seasoned 
professionals. The WE&T target audience designs, 
builds, operates, and maintains facilities across all 
sectors. A ‘one-size-size-fits-all’ approach to course 
delivery fails to account for this diverse audience’s 
needs; instead, WE&T needs to offer multiple delivery 
mechanisms. A recent contractor training market 
characterization EM&V study identified relatively minimal awareness of WE&T opportunities as 
a significant barrier to participation in WE&T program offerings. The study also concluded that 
hands-on training is preferred by many industry stakeholders.23 

 Lack of prioritization of energy efficiency (among workers and training providers): 

The wide range of key priorities among building design, construction, and operations 
organizations (including training organizations)− including life safety, soft skills, job placement, 
and financial competitiveness− often trump energy efficiency.24   

 ‘Siloed’ nature of specialized professions: 

Given the complex nature of buildings and commensurate highly-skilled and specialized 
workforce required to design, build, operate, and maintain them, it is unrealistic to expect all 
tradespeople and professionals to master multiple and broadly-applicable trades or professions. 
However, it is important to bridge this gap by providing an understanding of how individual 
actions and decisions can impact other parts of a given building. A contractor training market 
characterization study confirmed that “the gaps that were common to most programs centered 

                                                           
23

 Opinion Dynamics, for California Public Utilities Commission, Energy Division. PY2013-2014 California Statewide 
Workforce Education and Training Program, Contractor Training Market Characterization, p. 7.  
24

 Opinion Dynamics, for California Public Utilities Commission, Energy Division. PY2013-2014 California Statewide 
Workforce Education and Training Program, Contractor Training Market Characterization; pp. 21-22. 

“California’s workforce 
development infrastructure is 
made up of a complex web of 
institutions providing skills 
development, job matching and 
other workforce development 
activities. These institutions are 
funded by a variety of state and 
federal programs and sources, 
including, but not limited to, 
private employers, student fees, 
and charitable contributions.”  

 WE&T Needs Assessment, p. 121 
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on understanding the value of energy efficiency, how different systems work together, and how 
to communicate these concepts to customers.”25 

 

 Sector-Level Budget  E.

PG&E anticipates allocating the following budget to achieve its vision: 

Table 2: Annual Budgets Aggregated across Sectors 

Year Budget % of Portfolio 

2018-2027 TBD TBD 

 

 PG&E’s Approach to Achieving Goals F.

PG&E’s WE&T efforts embrace the following three core intervention strategies: 

 Provide technical education and training to the current energy workforce 

 Refine and develop appropriate partnerships for core education and career readiness with 
workforce-development organizations to prepare incoming energy workforce  

 Support K-12 teachers and students with basic energy education and energy career awareness 
resources for future generations of the energy workforce 
 

Intervention 1— Technical Education and Training 

PG&E will provide technical education and training to members of the current energy workforce in need 
of technical upskilling. PG&E will develop WE&T education programs that deliver appropriate curricula 
to an appropriate range of audiences in a timely fashion.  

This effort aims to enhance both knowledge gain and implementation of skills-acquired into daily work 
by participants. 

 

Table 1. Intervention 1: Technical Education and Training 

Intervention 
Strategy 

Barriers Example Tactics Existing, 
New, or 
Modified 

Short, 
Mid, or 
Long-term 

Technical 
education and 
training for 
current 

WE&T 
audience is 
large in scale 
and needs 

Use energy potential and job market 
data to prioritize training efforts  

N S 

Collaborate with partners to focus 
participation to the right audiences 

M S 

                                                           
25

 Opinion Dynamics Corporation, “PY2013-2014 California Statewide Workforce Education and Training Program, 
Contractor Training Market Characterization”, June 2016, p.8 
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Intervention 
Strategy 

Barriers Example Tactics Existing, 
New, or 
Modified 

Short, 
Mid, or 
Long-term 

workforce 

 

 

vary widely in 
depth and 
breadth 

Energy 
education is 
not always 
the highest 
priority 

Match course content to course 
attendees 

M S 

Secure employer/stakeholder input M S 

Align course delivery method to 
post-course expected student actions 

E 

 

S 

 

Professions 
are siloed 

Develop and deliver integrative design 
course for project managers and target 
trades site supervisors and 
superintendents 

N S 

Partners: Building trades organizations; professional organizations; employers committed to 

partnering with PG&E to inform and having employees participate in training programs 

One area of focus for this intervention strategy is on developing and delivering courses that teach 
integrative design, construction, and building operations and maintenance. Key tactics include: 

Use energy potential and job market data to prioritize training efforts. PG&E’s approach will be 
data-driven. WE&T programs will be informed by the energy efficiency potential data that core market 
sectors use for designing their programs. PG&E will also use California labor and employment market 
data. This data will be discussed with program managers and stakeholders to determine which 
professions in the energy workforce are most easily influenced through education and training 
programs. 

Collaborate with employers and trade/professional organizations to focus participation to the right 
audiences. Most of PG&E’s classes are open to the general public. While this approach allows 
professionals to create their own training plan, it can inhibit instructors from focusing on a specific 
topic at a specific level of technical depth. Well-structured partnerships with employers and 
trade/professional organizations will assure that appropriate course content is delivered to 
appropriate target audiences with specific education needs. Furthermore, such partnerships will 
increase the chances that given skills acquired in training will be used on the job. PG&E will 
collaborate with trade and professional organizations to increase awareness of education and training 
offerings.  

Match course content to course attendees. PG&E has observed that advanced courses are often 
attended by students lacking requisite knowledge and skills for meaningful participation in an 
advanced-level course, which results in a slower pace and suboptimal learning experience for other, 
qualified participants. The contractor training market characterization EM&V study cited above 
confirms the need to assure that appropriate audiences are served with appropriate course content. 
“Contractors and technicians may need help determining which are the best trainings for their needs. 
IOUs may be able to help package together trainings and provide guidance for individuals at different 
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points in their careers.”26 By implementing pre-course exams and/or prerequisite requirements for 
participation, PG&E will help to ensure that participants are engaging in appropriate courses to fill 
relevant needs or skills gaps.  

Secure employer/stakeholder input. While PG&E has a long history of collaborating with people in 
the field, and takes much of its technical staff directly from industry, deeper, and more regular 
collaboration is necessary. PG&E will collaborate with employers to not only increase the likelihood 
that the right audience is reached, with relevant knowledge, but also to increase the likelihood of 
students being supported or required to use the acquired knowledge and skills into their jobs.   

Align course delivery method to post-course expected student actions.27 Course delivery methods 
including online, on-demand, lectures, hands-on activities, and in-the-field training serve a range of 
purposes and needs. For instance, if a student is expected to perform a specific installation or system 
diagnostic procedure, the course should provide an opportunity not only to learn the process, but also 
to practice execution techniques for the field.  

Develop and deliver integrative design courses for project managers. Integrative design constitutes a 
collaborative approach to buildings that integrates people, building systems, business structures, and 
practices into a process that leverages the expertise of all participants. This process seeks to maximize 
energy efficiency and optimize a building’s design, construction, and operations. Overall, integrative 
design courses are best suited for workforce participants that can bring professions/trades together− 
namely including project managers that define goals for members of building design, construction, 
and operations teams, as well as building owners and high-level decision makers. 

Target trades site supervisors/superintendents. Market leaders such as apprentices and 
journeymen− which by nature are supervised, advised, and guided by their foremen and 
superintendent leaders− constitute an ideal target-audience for training programs focused on 
understanding and collaborating across multiple trades. In effect, providing such heightened 
awareness to foremen/superintendents can, in turn, guide apprentices/journeymen to recognize and 
execute energy efficiency opportunities. 

 

Intervention 2– Partnerships for Core Education and Career Readiness 

PG&E will collaborate with other training organizations to expand and enhance energy efficiency into 
their training programs, and to provide career awareness resources for their students. Core education 
institutions include community colleges, four-year colleges and universities, and apprenticeship 
programs. These organizations have existing training programs that prepare students to enter the 
energy workforce. Another type of training organization that prepares students to enter the energy 
workforce or apprenticeship programs includes “career readiness” workforce development 
organizations serving disadvantaged communities. These organizations provide a diverse array of social 
services (e.g., job placement, case management, GED preparation), as well as numerous training 
programs in which energy efficiency is not always a top priority (and many instructors are not energy 
efficiency experts).  

                                                           
26

 Opinion Dynamics Corporation, “PY2013-2014 California Statewide Workforce Education and Training Program, 
Contractor Training Market Characterization”, June 2016, p.8 
27

 CEC, 2015. “California’s Existing Buildings Energy Efficiency Action Plan;” p. 78. 
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This effort will lead to the appropriate transformation of other organizations’ curricula by integrating 
PG&E’s energy efficiency content and expertise into other organization’s training programs. Over the 
past two years, PG&E has collaborated with Local 39 of the International Union of Operating Engineers 
(Stationary Engineers) to develop energy efficiency course content that Local 39 has integrated into its 
core training program. This course content has been shared with Local 501 in Southern California and is 
being used by Local 501 trainers. PG&E is also working with a California carpenters training trust to train 
their trainers on the use of blower doors and infrared cameras in inspecting and testing the energy 
performance of building envelopes. These examples of energy efficiency curricula infusion have 
effectively expanded PG&E’s reach. 

 

Table 4. Intervention 2: Partnerships for Core Energy Education and Career Readiness 

Intervention 
Strategy 

Barriers Example Tactics Existing, 
New, or 
Modified 

Short, Mid, 
or 
Long-term 

Partnerships for 
core education 
and career 
readiness 

 

 

Other 
organizations 
do not 
prioritize 
energy 
education, 
and/or lack 
in-house 
subject matter 
expertise 

Use partnerships to expand and 
enhance energy efficiency into 
other organizations’ curricula, 
targeting high energy efficiency 
impact jobs 

M M 

Collaborate with workforce 
development organizations that 
serve disadvantaged communities. 

 

M 

 

M 

Execute long-term integrated 
planning efforts to align WE&T 
program structure and offerings 
with workforce needs. 

M L 

Partners: Community colleges; four-year colleges and universities; apprenticeship training programs; 

professional organizations; workforce development organizations; community-based organizations  

 

Use partnerships to expand and enhance energy efficiency into other organizations’ curricula. The 
core education and career readiness organizations’ training programs cover a wide range of topics, and 
energy efficiency isn’t always part of the program, or not as extensive as it could be. PG&E will 
collaborate with the most appropriate organizations to provide them training materials, train their 
trainers, or serve as technical curriculum advisors. PG&E’s career awareness resources will also be 
shared with core education and career readiness institutions. 
 
The CEESP states “An effective, comprehensive WE&T program for a new energy efficient economy 
requires collaborative efforts by many entities. It is not the core mission of utilities to effectuate the 
level of change needed to create a comprehensive WE&T program, nor can ratepayers fully fund the 
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effort.”28 The CEESP goes on to identify a large number of existing potential collaborating institutions in 
achieving California’s energy goals.  

Collaborate with workforce development organizations that serve disadvantaged communities. CEESP 
establishes a goal that “…minority, low income, and disadvantaged communities fully participate in 
training and education programs.”29 While participation in PG&E’s WE&T program is proportional to the 
current percentage of disadvantaged communities within PG&E’s service territory,30 California 
legislative policy− specifically SB 350− states that the California Energy Commission shall “consider all of 
the following: Workforce development and job training for residents in disadvantaged communities, 
including veterans, at-risk youth, and members of the state and local community conservation corps; 
Promote greater project penetration in disadvantaged communities…by state-certified community 
conservation corps and other community-based workforce development organizations that serve 
residents of disadvantaged communities; Coordinate with, and avoid duplication of, existing 
proceedings of the Public Utilities Commission and programs administered by utilities.”31 

PG&E will undertake efforts to convene organizations that prepare members of disadvantaged 
communities to enter the workforce. The convening will be used to better understand the barriers that 
their audiences faces and to strategize about how PG&E’s WE&T program can help to address those 
barriers from an education and training or career awareness perspective. 

PG&E believes that collaborating with existing workforce development organizations that serve 
disadvantaged workers is the most appropriate approach in meeting the needs identified by SB 350 and 
the CEESP.  

Execute long-term integrated planning efforts to align WE&T program structure and offerings with 
workforce needs. Long-term integrated planning incorporates an integrated dynamic approach to 
coordinate, inform, and align WE&T strategic planning and offerings with the energy efficiency portfolio, 
non-IOU educational organizations, and state policy goals. Current work in this area ensures the WE&T 
program aligns with the objectives of other internal and external groups, such as IOU resource 
programs, joint utility efforts, and other organizations with responsibilities in providing energy 
education (e.g. unions, community colleges, CBOs, and universities). WE&T strategic planning will focus 
on energy, water, electric vehicles, rates, and other relevant sustainability and GHG-related policy areas 
important for achieving California’s policy goals.  

• In the near term, PG&E will continue to hold stakeholder engagement forums to solicit 
stakeholder feedback and to report out on intervention strategies and implementation plans 
which focus align with 2030 and 2050 GHG targets and state policy goals.  

• In the mid term, PG&E will establish and implement a regular WE&T data-gathering plan. The 
data will inform WE&T program design and offerings. Collected data may include energy 
efficiency potential data across sectors, state and regional jobs forecast data, data from EM&V 
studies, and data collected through WE&T program offerings.  

                                                           
28

 2011, California Public Utilities Commission, California Long-term, Energy Efficiency Strategic Plan, Section 9, pp. 
70-71. 
29

 2011, California Public Utilities Commission, California Long-term, Energy Efficiency Strategic Plan, Section 9, p. 
70. 
30

 Data from PG&E Energy Centers’ student registration database and ICF International, “Survey of Workforce 
Inclusion Landscape,” June 2016. 
31

 California Senate Bill 350, Sec. 8.25943.a.1;.c.7-8.  
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• In the long term, this integrated planning intervention strategy will use the data collected 
through the WE&T program and the short-term and mid-term actions to guide PG&E on where 
to focus efforts to facilitate greenhouse gas reduction and energy efficiency across the large 
educational landscape. 
 

Intervention 3– K-12 Energy Education and Career Awareness Activities 

PG&E provides basic energy education and energy career awareness resources to support teachers in 
educating future generations of the California energy workforce. These efforts are intended to increase 
knowledge gain on energy concepts among students and increase awareness about energy-related jobs 
and education pathways toward those jobs.  

 

Table 5. Intervention 3: K-12 Energy Education and Career Awareness Activities 

Intervention 
Strategy 

Barriers Example Tactics Existing, 
New, or 
Modified 

Short, Mid, 
or 
Long-term 

K-12 energy 
education and 
activities to raise 
awareness of 
energy basics and 
energy careers 

 

 

Schools lack resources 
to prioritize energy 
efficiency  

Energy efficiency 
education is not 
mandated by 
California schools 

Limited career 
awareness resources 
focused on energy 
efficiency and green 
careers 

Focus on teachers and 
schools that have an 
interest in energy 
education 

M M 

Promote and disseminate 
career awareness 
resources to middle and 
high school students, and 
their teachers 

E S 

Partners: K-12 schools and school districts in PG&E territory; California Employment Development 

Department; internal PG&E departments that support K-12 schools; PG&E Energy Efficiency Low 

Income team; teacher development organizations; teacher conference sponsors 

 

Focus on teachers, schools, and school districts that have an interest in energy education. Energy 
efficiency is not a curriculum topic required by the state of California. Some California high schools, such 
as those participating programs like Linked Learning, have dedicated resources to education tracks that 
are in alignment with the broader energy sector. Other schools have dedicated resources specifically to 
environmental conservation and general sustainability topics. PG&E will target these types of schools 
and school districts since they have prioritized environmental awareness and have a structure in place 
for focused teaching and career awareness resources for energy efficiency. Some aspects may include 
targeting K-12 teachers via teacher conferences and through education organizations to market and 
disseminate age appropriate energy and environmental education materials for classroom use.  
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Promote and disseminate career awareness resources to middle and high school students, and their 

teachers. Middle and high school students are one step away from making choices regarding education 

and career paths. Some middle school students will go onto high schools where they may have the 

option to enter a specific education track through programs such as Linked Learning. High school 

students will be making decisions about whether to enter the workforce or about majors at colleges or 

courses at community colleges. One way to continue to support the future energy workforce is to make 

middle and high school students aware of career opportunities in the energy sector. Career awareness, 

resources, including “non-traditional” paths, such as apprenticeships, such as web portals or other 

efforts that allow outreach to large numbers, while acting as a tool for educators can be effective for 

informing students about jobs and careers in the energy sector and education paths that can lead them 

to those jobs and careers. 

 

 Value: WE&T Supports PG&E’s Energy Efficiency Portfolio G.

WE&T provides education and training programs to market actors who can reduce a customer’s energy 
use. These market actors design, build, and operate buildings across all five core energy efficiency 
market sectors.  

Market Sector WE&T Initiatives  

WE&T will continue to provide education and training to various market actors in each of the market 
sectors. WE&T will develop and deliver energy efficiency technical training programs that focus on 
specific technologies, skills, and energy-saving strategies that are most appropriate for the sectors’ 
goals. WE&T will develop and target trainings to specific market actors that have the highest likelihood 
of taking action to use the course material to realize energy savings. WE&T will also collaborate to 
leverage professional, trade, and industry organizations for their insight regarding trainings, and how to 
best reach their members. 

Residential Sector  

 Residential Sector education and training offerings will align with energy savings potential data 

and focus primarily on HVAC quality installation, HVAC sales training for existing buildings, HVAC 

system replacement assessment, and building shell measures. For new buildings, education and 

training programs will focus on cost effectively realizing zero-net energy, high performance walls 

and attics, and Title 20/Title 24 code awareness.  

 Training programs will be targeted at HVAC contractors and technicians, carpenters, 

weatherization contractors, insulation installers, and relevant trade superintendents. 

 WE&T will collaborate with the Residential sector to leverage existing partnerships with 

organizations including Sheet Metal and Air-conditioning Contractors National Association 

(SMACNA) and the California Building Industry Association (CBIA) to develop the appropriate 

training programs and to assure that their members are informed about the benefits of the 

training programs. 

Commercial Sector  

 Commercial education and training offerings will focus primarily on lighting, HVAC, refrigeration 

for existing buildings, and whole building approach and Title 24 for new construction 
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 Training programs will be targeted at designers, engineers, contractors, building operators, 

building owners, property managers, facility managers who have the potential to reduce energy 

use across building types, including offices, retail, high tech, and hospitality 

 WE&T will collaborate with the Commercial sector to leverage existing partnerships with 

organizations including Building Owners and Managers Association, U.S. Green Building Council, 

ASHRAE, American Institute of Architects, International Facility Managers Association, and the 

Association of Energy Engineers. 

Public Sector  

 Public Sector education and training offerings will align with energy savings potential data and 

focus primarily on lighting, HVAC, boilers, and steam plants 

 Training programs will be targeted at designers, engineers, contractors, building operators, 

building owners, facility managers, elected officials, and local government staff who have the 

potential to reduce energy use across building types, including local government buildings, K-12 

schools, and higher education campuses. 

 WE&T will collaborate with the public sector to leverage existing partnerships with entities 

including local government agencies, local government partnerships, and the International 

Facility Managers Association. 

Industrial Sector  

 Industrial education and training offerings will focus primarily on pumps, motors, benchmarking, 

water conservation, and operational efficiency. 

 Training programs will be targeted at facility managers, energy managers, small facilities owners 

and process engineers who are designing, building, analyzing, and maintaining food processing, 

manufacturing, and petroleum facilities.  

 WE&T will collaborate with industrial programs and PG&E’s Business Energy Solutions team to 

coordinate outreach with existing partnerships, such as California water agencies, industrial 

conference organizers, food process associations, and industrial manufacturers associations. 

Agricultural Sector  

 Education and training offerings will focus primarily on pumps, motors, lighting, refrigeration 

and refrigeration, and water conservation. 

 Training programs will be targeted at engineers, facilities and maintenance staff, plant 

managers, and business owners who are designing, building, and maintaining facilities such as 

dairies, breweries, distilleries, wineries, and green houses.  

 Additional market actors who will be targeted include agriculture service providers as well as 

agriculture extension agents.  

 WE&T will collaborate with agriculture to leverage existing partnerships with universities and 

community colleges, regional water districts, and relevant trade associations. 

 

Cross-cutting WE&T Initiatives  
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Since WE&T’s target audience includes market actors (designers, engineers, contractors, building 
operators, technicians) as well as customers and building owners, WE&T is in a position to not only 
support cross-cutting sectors with subject matter expertise, but also to inform market actors and 
customers about the cross-cutting sectors’ programs.  

Codes and Standards (C&S) 

 WE&T will support C&S with its education and training needs.  

 WE&T also will inform market actors and customers about upcoming code changes, code 
compliance, and modeling software tools and resources.  

 WE&T will also assist in marketing C&S education and training resources to customers and 
market actors in WE&T’s student database.  

Emerging Technologies (ET) 

 WE&T will provide ET’s technical subject matter expertise in support of its pilots and products.  

 Whenever relevant, WE&T will also include information about ET projects as part of WE&T 
educational programs, and develop education and training programs specific to ET projects.  

 WE&T will also make its energy centers available for ET demonstrations and installations and 
incorporate them into appropriate WE&T courses.  

 The PG&E Tool Lending Library will also provide building performance measurement tools and 
support to ET projects.  

Finance 

 WE&T has historically offered finance courses on how to make a business case for energy 
efficient design and energy efficiency retrofits.  

 WE&T will integrate the Financing sub-sector’s programs into relevant WE&T courses, 
particularly those targeted at customers and their building operator/maintenance staff.  

 These courses and programs would also be marketed to design team leads and consultants that 
have direct connections to building owners who are making design and long-term investment 
decisions.  

 

 PG&E’s Partners and Commitment to Coordination H.

WE&T’s reach extends beyond the walls of its Energy Centers, working with a variety of community 
organizations and educational partners acting “as a catalyst to action by sponsoring several 
foundational [energy efficiency-related WE&T] activities.”32 that contribute to a comprehensive WE&T 
strategy for California. In almost all cases, the IOUs are charged with the oversight and coordination 
with other providers and partners, with a focus on the energy efficiency technical training component. 

 Kindergarten to 12th grade: Work with California Department of Education to develop content 
and curricula, leverage the governor’s career tech initiative, and support outreach on energy, 
water, and environmental issues. 

 Adult Education and Community Colleges: Support and coordinate with these providers to 
incorporate energy efficiency into their offerings. 

                                                           
32

 California Public Utilities Commission, “California Long-term Energy Efficiency Strategic Plan”, 2011, p. 72. 
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 Technical Training: Expand or establish training programs and career development programs for 
traditional contractors and technicians to include DSM and energy efficiency. 

 Colleges and Universities: Coordinate with UC/CSU programs to create continuing education 
and expand professional energy-related degree offerings. 

 Minority, low income and disadvantaged communities: Coordinate LIEE workforce training 
with other training; coordinate with Green Jobs Act, EDD and Department of Social Services; 
leverage ME&O and WE&T task force partners.33 

 
Furthermore, WE&T collaborates with a wide variety of statewide organizations and training providers. 
The following is a general list of the type of collaborators with whom WE&T currently works or plans to 
engage to extend the reach of WE&T initiatives: 

                                                           
33

 Note that some of the specific actors identified here may not be the best or only options for this coordination as 
of the time of submission on October 18, 2016. 
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Training Providers 

- California Home Energy Efficiency Rating Services 
(CHEERS) 

- California Certified Energy Rating & Testing Services 
(CalCERTS) 

- Build It Green Utilities (BIG) 
- Affordable Comfort  
- HVACRedu 

 
Trade and Professional Associations 

- Air Conditioning Contractors of America (ACCA) 
- Institute of Heating and Air Conditioning Industries 

(IHACI) 
- American Society of Heating, Ventilating, and 

Air-conditioning Engineers (ASHRAE) 
- American Institute of Architects (AIA) 
- Association of Energy Engineers (AEE) 
- US Green Building Council (USGBC) 

 
Education  

- K-12 Schools and Districts 
- California Community Colleges (CCC) 
- 4-year Colleges/Universities  

Industry  
- California Advanced Lighting Controls Training 

Program (CALCTP) 
- National Comfort Institute 

 
Workforce Development Organizations 

- Community-based Organizations (CBOs) 
- Regional Workforce Investment Boards (WIBs) 
- Vocational training providers 

 
Certification Organizations 

- North American Technician              
Excellence (NATE) 

- National Council on Qualifications for           
the Lighting Professions (NCQLP) 

- Building Performance Institute (BPI) 
- Builder Operator Certification (BOC) 

 
Government Agencies 

- California Energy Commission 
- California Community Services                

and Development (CSD) 
- California Workforce Investment             

Board 
- Los Angeles Steam Operators           

Certification 
- Local, Regional, and State            

Governments 
 

Unions and Trade Organizations 
- International Association of Plumbing           

and Mechanical Officials (IAPMO) 
- International Union of Operating          

Engineers (IUOE) 
- Local 39 and Local 501 Stationary          

Engineers 
- Southern California Carpenters  
- International Brotherhood of Electric       

Workers (IBEW) 
- Sheet Metal and Air Conditioning        

Contractors' National Association         
(SMACNA) 
 

 

 

 Statewide Administration and Transition Timeline  I.

TBD 

 

 Solicitation Strategies  J.

TBD  
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 Metrics K.

WE&T metrics are currently focused around counting transactions or “outputs”—number of classes, 
technical consultations, tool loans, etc. WE&T will continue to track and record these outputs given their 
usefulness for administering the program and for tracking deliverables. Moving forward, WE&T will 
revise its programs, partnership agreements, and information-gathering efforts to better track the three 
outcomes in Table 6— increase in knowledge gain, course participants implementing course content 
on-the-job, and curriculum transformation.  

 

Table 6: WE&T Metrics 

Outcome Metrics  Assessment 
Source 

Assessment 
Time frame 

Baseline Success Criteria 

Low Mid High 

1. Increase in 
knowledge 
gain 

X% of participants 
indicate moderate to 
high knowledge gain 

Post-course 
and program 
evaluations 

2019-2021 2017    

% of IOU course 
offerings focus on 
methods, audiences, 
strategies resulting in 
moderate to high 
knowledge gain 

PG&E course 
portfolio 

2019+ 2017 50% 60% 75% 

2. Course 
participants 
implement 
skills into daily 
work 
(changing 
workplace 
practice) or for 
making 
education and 
career 
decisions 

% of participants 
predict course content 
implementation  

Post-course 
evaluations 

2017-2018 2017 
 

50% 75% 90% 

% of participants 
implementing course 
content  

Follows-up 
survey after 
course 

2018-2021 2017 50% 75% 90% 

% of course offerings 
focus on methods, 
audiences, strategies 
resulting in content 
implementation 

PG&E course 
portfolio 

2019+ 2017 50% 60% 75% 

% of career awareness 
information recipients 
who explore or pursue 
energy education and 
career paths 

Program 
evaluations 

2019+ 2017 50% 60% 75% 

3. Curriculum 
transformation 

Other organizations’ 
curricula modification 
 

Review of 
organizations 
“touched” 

2017-2018 2015 & 
2016 

1-2 3 5 

2019-2021 2015 & 
2016 

Original three 
organizations go into 
“maintenance” mode 
and add two additional 
programs 

 2020+ 2015 & 75% of curricula 
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2016 partnership programs 
in maintenance mode; 
open door for new 
opportunities 

 

One long-term “impact” goal for WE&T is to save energy as a direct result of people implementing 
energy efficiency knowledge and skills they gained the WE&T program. Directly attributing energy 
savings to knowledge that a student gleaned in the classroom, however, requires a significant 
amount of effort and resources. While this may be possible and even perhaps cost effective in 
limited cases, the outcomes for WE&T are better captured across three outcomes:  

1. Increase in knowledge gain: self-reported and later third-party verification that course 
participants acquired new information and learned new skills at a WE&T training session 

2. Changing workplace practice: course participants used the knowledge and skills as part of 
their work on a daily or occasional basis 

3. Curriculum transformation: WE&T collaborated with another organization to provide 
resources and/or expertise to integrate new energy efficiency content that organization’s 
curriculum  

 

 EM&V Key Learnings, Research Needs, and Considerations L.

EM&V Key Research Learnings of California’s WE&T and Energy Efficiency Programs  

Over the past 11 years, several EM&V studies, process evaluations, and impact evaluations have 
informed and shaped PG&E’s WE&T strategy for 2018 and beyond. Below is an overview of some of 
these key studies with high level summaries: 

 The IOUs’ Energy Centers are successful in achieving energy savings and promoting greater 
energy efficiency knowledge. The 2006-2008 Indirect Impact Evaluation of the Statewide Energy 
Efficiency Education and Training Program Report concluded that the IOUs Energy Centers 
provide an additional 5% of energy savings to the IOUs program portfolio.34 The study 
estimated that the Energy Centers combined yearly gross impact was approximately 700 GWh 
with a net impact of 544 GWh. The Centers are responsible for annual gas savings of 
approximately 6 million net Therms. These electric and gas savings equate to approximately 
267,000 and 30,000 metric tons of avoided carbon dioxide (CO2) emissions.35 This study also 
found that over 95% of training participants self-reported gains in knowledge that moved them 
closer to implementing efforts to save energy. The vast majority of participants (over 87%) cited 

                                                           
34

 Opinion Dynamics Corporation, “Indirect Impact Evaluation of the Statewide Energy Efficiency Education and 
Training Program Report” 2010, p. 2. 
www.calmac.org/publications/06-08_Statewide_Education_and_Training_Impact_Eval_Vol_I_FINAL.pdf 
35

 Opinion Dynamics Corporation, “Indirect Impact Evaluation of the Statewide Energy Efficiency Education and 
Training Program Report” 2010, p. 2. 
www.calmac.org/publications/06-08_Statewide_Education_and_Training_Impact_Eval_Vol_I_FINAL.pdf 

http://www.calmac.org/publications/06-08_Statewide_Education_and_Training_Impact_Eval_Vol_I_FINAL.pdf
http://www.calmac.org/publications/06-08_Statewide_Education_and_Training_Impact_Eval_Vol_I_FINAL.pdf
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a moderate or large increase in knowledge across all market segments (residential, commercial 
and market actor).36 

 The 2014 Impact Evaluation of the California Statewide Building Operator Certification 
Program study identified successes of the Building Operator Certification (BOC) Program. The 
study found that more than half (58%) of BOC program participants took some energy-saving 
action post-program, which resulted in an average per-student net savings of 32 MWh/year, 4.5 
kW/year, and 525 Therms/year. The most frequent actions taken included lighting measures, 
HVAC equipment scheduling, and fan optimization/air distribution actions.37 

 The Tool Lending Library (TLL) is a unique offering with high potential for energy savings. This 
research included a case study, which investigated the TLL to estimate the amount of energy 
saved by borrowers. The study showed that TLL users implemented projects that saved $18 
million/year (with 90% confidence intervals at $2.2 million and $34.8 million) and 185 million 
kWh/year.38 This topic will be further explored in the upcoming CPUC Energy Division 
EM&V-funded Tool Lending Library Impact Study, which will quantify the savings from 1-3 
specific tools that have the most energy savings potential from one PG&E Energy Center. This 
study is expected to be completed in 2017. 

 In response to a study recommendation, the IOUs are moving toward outcome-based Program 
Performance Metrics (PPMs) to more effectively gauge and monitor program performance.39 
The PPMs being explored by the IOUs include knowledge gain, changes to workplace practice, 
use of WE&T knowledge/skills on-the-job, and helping to enhance/expand energy efficiency 
content in other organizations’ curricula. This ODC study recommended that WE&T program 
PPMs should go beyond tracking the number of courses offered as this is limiting and provides 
minimal insight into impact of activities.  

 In response to study recommendations, the Energy Centers have improved data tracking and 
collection efforts in order to have more consistency across IOUs in support of WE&T program 
theory and logic.40 The study recommendations for improving data tracking included revising 
and enhancing the registration data collection, revising and enhancing the Energy Center course 
tracking databases, and revising and enhancing the course feedback surveys. The IOUs have 
incorporated some of these recommendations into the WE&T program by developing a core set 
of questions in the student post-course survey instrument. Also, all IOUs now use the same 
registration system and collect aligned demographics (e.g., same job classifications, same job 
sectors). 
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 Opinion Dynamics Corporation, “Indirect Impact Evaluation of the Statewide Energy Efficiency Education and 
Training Program Report” 2010, p. 1. 
www.calmac.org/publications/06-08_Statewide_Education_and_Training_Impact_Eval_Vol_I_FINAL.pdf 
37

 Opinion Dynamics Corporation, “Impact Evaluation of the California Statewide Building Operator Certification 
Program”, June 2014, p. 1. 
www.calmac.org/publications/BOC_10-12_Impact_Evaluation_Report_FINAL.pdf 
38

 Wirtshafter Associates, Inc. 2005. “Evaluation of the 2003 Statewide Education and Training Services Program 
Final Report”, June 2005, p. E-5. 
www.calmac.org/warn_dload.asp?e=0&id=2345 
39

 Opinion Dynamics Corporation, “2013-2014 Statewide WE&T Program, Program Theory and Logic Model 
Update; Centergies Data Needs; And Critical WE&T Data Needs”, June 2014, p. 2. 
http://www.calmac.org/warn_dload.asp?e=0&id=3024 
40

 Opinion Dynamics Corporation, “2013-2014 Statewide WE&T Program, Program Theory and Logic Model 
Update; Centergies Data Needs; And Critical WE&T Data Needs”, June 2014, p. 2. 
http://www.calmac.org/warn_dload.asp?e=0&id=3024 

http://www.calmac.org/publications/06-08_Statewide_Education_and_Training_Impact_Eval_Vol_I_FINAL.pdf
http://www.calmac.org/publications/BOC_10-12_Impact_Evaluation_Report_FINAL.pdf
http://www.calmac.org/warn_dload.asp?e=0&id=2345
http://www.calmac.org/warn_dload.asp?e=0&id=3024
http://www.calmac.org/warn_dload.asp?e=0&id=3024
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 A past study has confirmed that there is sufficient availability and variety of training to 
support contractors, but the barrier remains in terms of contractor awareness of these 
training options. This contractor training market characterization study found that the wide 
variety of trainings available in the state for the Residential Energy Upgrade California (EUC) 
Home Upgrade Program, the Residential HVAC Program, and the on-residential Lighting 
Program sufficiently meets the training needs of contractors and technicians. Awareness of 
trainings is a greater obstacle than the number and availability of trainings.41  

 In response to a study recommendation, the IOUs have incorporated Adult Learning 
Principles42 into their Energy Center course design, where relevant, and can continuously 
improve by incorporating future learnings and developments. According to a 2005 Wirtshafter 
Associates, Inc. study,43 Adult Learning Principles help to ensure that the focus of the classes 
moves beyond one that is only a transfer of information from knowledgeable instructor to 
attendees, to one that empowers attendees to take specific actions.  

 A 2012 process evaluation study revealed that all of the Connections K-12 programs brought 
new energy saving concepts into schools and classrooms. 57% of the schools or districts 
touched by the program self-report that they had not provided education on energy efficiency 
or energy conservation outside of the program. 43% of teachers had not taught students about 
energy efficiency or conservation outside of the program.44 
 

Market Research Requirements  

WE&T has past studies showing the impact of its program offerings. The IOUs are interested in updating 
these studies to better understand how the material or course impacted, or were relevant to, jobs 
following WE&T coursework, and aligning the results with ongoing program development. Knowing if 
students are applying the skills and/or using the information they received would be very useful in 
assessing the course content and in designing or redesigning future courses. Furthermore, PG&E would 
benefit from EM&V studies that captured workforce market data focused on energy efficiency.  

The IOUs will consider the WE&T program direction as outlined in the business plans in conjunction with 
the 2013-2014 WE&T Statewide Program Theory and Logic Model Study to provide insight into the 

design of this study. Multiple other potentially-relevant studies45 will serve as resources for the 
development of the specific direction and potential key questions for this study. 

 

                                                           
41

 Opinion Dynamics Corporation, “PY2013-2014 California Statewide Workforce Education and Training Program, 
Contractor Training Market Characterization”, June 2016, p. 7. 
www.energydataweb.com/cpucFiles/pdaDocs/1631/CPUC%20WET%20Contractor%20Training%20Market%20Char
acterization_FINAL_V5.docx 
42

 http://eric.ed.gov/?id=ED181292 
43

 Wirtshafter Associates, Inc., “Evaluation of the 2003 Statewide Education and Training Services Program Final 
Report”, June 2005, p. E-4.  
www.calmac.org/warn_dload.asp?e=0&id=2345 
44

 Opinion Dynamics Corporation and Lisa McLain ID Consulting, “2010-2012 WE&T Process Evaluation Volume II: 
Connections,” December 2012, p. 6. 
45

 The studies which will help inform the research include the SCE 2006-2008 Indirect Impact Evaluation of the 
Statewide Energy Efficiency Education and Training Program, the 2009-2010 Education and Training and Outreach 
M&E study, the 2000 PG&E Report on the Market Effects of the Energy Training Center Stockton, and some of the 
more recent 2013-2015 WE&T EM&V studies. 

http://www.energydataweb.com/cpucFiles/pdaDocs/1631/CPUC%20WET%20Contractor%20Training%20Market%20Characterization_FINAL_V5.docx
http://www.energydataweb.com/cpucFiles/pdaDocs/1631/CPUC%20WET%20Contractor%20Training%20Market%20Characterization_FINAL_V5.docx
http://eric.ed.gov/?id=ED181292
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 Note that a more complete version of this section will appear in the final WE&T business plan chapter. 
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 Appendices N.

Appendix A. Stakeholder Feedback47 

Relevant 
Committee or 
Subcommittee 

Topic Source/Issue
48

 Page 
Number 

X-Cut: WE&T Market 
Assessment & 
Gaps Analysis 
Issue 

WE&T alignment with programs -- Workforce development, 
training and job creating needs to be aligned with programs. 
Connect disadvantaged workers to middle class jobs.  
Prioritize funding for skills-building training that is linked to 
actual employment and leverages college, apprenticeship and 
labor-management training 

TBD 

X-Cut: WE&T Intervention 
Strategies & 
Metrics 

O&M -- Support behavioral and operational measures (and 
related training) Example: CCC and CLTC at Davis 

TBD 

X-Cut: WE&T Market 
Assessment & 
Gaps Analysis 
Issue 

The IOUs’ approach to WE&T doesn’t address the scale of 
training needed to meet the Strategic Plan goal of a “qualified 
and fully engaged workforce by 2020”. 
• IOU engagement with the community colleges and 
apprenticeship programs has been on a very limited one-off 
project basis.  
• There are NO Facility Management education or training 
programs in California at the moment, although the 
community colleges are working on it. Gaps like this probably 
aren’t even on the IOUs’ radar. 

 TBD 

X-Cut: WE&T Intervention 
Strategies & 
Metrics 

Still working on a metric that connects WE&T expenditures 
with energy efficiency? 

 TBD 

X-Cut: WE&T Business Plan 
Topic 

A barrier mentioned was “siloed professionals.” I would also 
add “siloed WE&T programs” with WE&T & there is 
opportunity for collaboration & coordination between 
Connections & Centergies programs. Connections programs 
are key to reaching all age/education levels as well as 
reaching disadvantaged communities, yet they seem to be 
almost absent from the gap barrier, opportunity discussions. 

 TBD 

                                                           
47

 Note that stakeholder feedback was sourced from the CAEECC website 
(http://www.caeecc.org/tracking-documents) and sorted by sector (i.e. WE&T), topic (i.e. intervention strategies & 
metrics; voluntary chapter drafts), issue (i.e. stakeholder concern), date entered, and status (i.e. issue closed vs. 
open). The above table omits all content specific to other IOUs, other business plan drafts, and/or other 
non-relevant items.      
48

 As indicated in the Issue Tracking Spreadsheet on the CAEECC website, please note that not all issues depicted 
here are factually correct or current. Additionally, some are paraphrased and others are more verbatim depending 
on how issue came into tracking process. 
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X-Cut: WE&T Intervention 
Strategies & 
Metrics 

The Coalition presentation emphasized the need for quality 
control in project implementation. The PAs seemed to be 
supportive of the concept, but are at something of a loss as to 
how to develop and enforce an effective QA protocol. My 
suggestion is that the PAs reinstate approved contractor lists, 
along with program rules that only approved contractors can 
participate in projects that receive EE incentives. The 
California IOUs successfully used these lists a decade or more 
ago, when relatively few contractors understood the new EE 
technologies, and the IOUs didn’t want to waste ratepayer 
funds on poor quality or dangerous installations, and the lists 
proved to be successful in breaking down market barriers and 
establishing implementation standards.  

  

X-Cut: WE&T Intervention 
Strategies & 
Metrics 

Shortage of building inspectors: Several participants noted 
that requiring the completion of the building permit process 
before the payment of incentives would significantly delay 
program implementation and put financial strain on 
customers and contractors. I suggest that the solution is not 
to throw out the requirement, because in the vast majority of 
cases, the permit close-out process will not delay rebate 
processing. If it becomes obvious that there is a problem in a 
particular locality with an unresponsive building department, 
the PA should meet with the building department to 
ascertain the exact cause of the problem. If the problem is a 
lack of building department staff, the PA can use some of its 
Codes and Standards program money to subsidize the hiring 
of additional staff that are exclusively dedicated to EE 
projects, a method has been successfully used by Seattle City 
Light for a number of years. There are plenty of retired or 
semi-retired tradespeople available to fill these positions. 
Finally, if all else fails, the PA could announce a suspension of 
incentives in the locality on the grounds that providing 
incentives for projects that lack proven safety inspections is 
not sensible. This should generate sufficient pressure from 
customer and program contractors on the locality to fulfill its 
obligations 

 TBD 

X-Cut: WE&T Market 
Assessment & 
Gaps Analysis 
Issue 

Stakeholder has a concern about the mandates in response to 
SB 350. Applauds the efforts of not doing a one size fits all 
approach to WE&T, but what we are seeing is an evolution 
and in order to make a change it needs to be dramatic, 
disruptive, and aggressively go over the strategic targets. 

 TBD 

X-Cut: WE&T Business Plan 
Topic 

We want PAs to address disadvantaged workers in the 
Business Plans and portfolio management. We want PAs to 
agree to a definition of “disadvantaged worker” that they will 
adopt and include in their Business Plans. We propose the 
following definition: "a worker from census track or zip code 
with income less than 80% of AMI and/or a worker from a 
census track or zip code with rate of unemployment in excess 
of 150% of unemployment rate for their city. 

 TBD 

X-Cut: WE&T Business Plan 
Topic 

We want to see data collection on job quality, workforce 
diversity and other measures. It is important to build a 
baseline and then track progress of workforce inclusion over 
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time. 

X-Cut: WE&T Business Plan 
Topic 

We would also like proposals for new projects to include a 
specific goal to connect disadvantaged workers with 
high-road energy efficiency jobs. 

 TBD 

X-Cut: WE&T Business Plan 
Topic 

BPs should include a section about jobs creation, of which the 
disadvantaged community would be a subset. 

 TBD 

X-Cut: WE&T Intervention 
Strategies & 
Metrics 

Regarding Statewide WE&T Business Plan: 
● Recommends that the IOUs increase collaboration with 
implementers (SMEs) to identify standardized best practices 
for establishing outcome-based metrics and evaluation 
techniques (actionable metrics) in place of or in addition to 
current metrics to track and analyze EE knowledge and 
behavior change, particularly in relation to building an 
effective K-postsecondary pipeline.   
● Recommends that the IOUs work with implementers to 
identify a process by which to identify and reach consensus 
on quantitative metrics and appropriate, meaningful 
outcomes.  Additionally, we recommend that the IOUs work 
with implementers to assess the nexus between program 
activities and the positive impacts around understanding of 
and knowledge gains in energy- use and energy efficiency, 
renewables, energy management and career connection 
topics.  

 TBD 
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Appendix B. WE&T Business Plan Checklist 

  Cross Cutting Sector    

BP Page Number Business Plan Guidance  PG&E Notes 

Snapshot; Section C, 
pp. 4-5 A. Market Characterization 

Per Cathy Fogel comments dated 
9/28/2016, PG&E has renamed this 
section "Sector Overview" 

 Section C, pp. 4-5 
a. Customer landscape (who they are, what are 
their needs)   

 Section D, pp. 6-9 b. Trends   

 Section D, pp. 9-10 c. Gaps/Barriers   

 Section G, pp. 16-18 B. Value 

In drafting the BP cross cutting 
chapter, PG&E determined that this 
information would fit best woven 
throughout the chapter. 

 Section G, p. 18 a. Discussion of roles for cross-cutting sector   

 Section G, pp. 16-18 b. How does it support portfolio   

Section F, pp. 10-16;    
Section G, pp. 16-18 c. How does it benefit customers   

Section F, pp. 10-16; 
Section G, pp. 16-18 

d. External impacts and benefits 
(community/economic benefits)   

 Section A, pp. 1-2 C. Vision   

 Section A, pp. 1-2 a. Discussion of opportunities   

Section A, pp. 1-2; 
Section F, pp. 10-16 

b. Whether items are near-, mid-, long-term 
strategic initiatives   

 Section K, pp. 21-22 D. Metrics   

 Section K, pp. 21-22 
a. One metric or more as appropriate for each 
intervention strategy   

 TBD 

E. Program/PA Coordination: Description of 
which and how strategies are coordinated 
regionally among PAs and/or other demand- 
side options. 

TBD - PG&E will complete this section 
in the next draft iterations 

Section B, p. 4; Section 
L, pp. 22-24 

F. EM&V Considerations: Statement of 
evaluation needs “preparedness” (i.e., data 
collection strategies and internal performance 
analysis)   
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Appendix C. Potential Future WE&T Structure 
The statewide WE&T program is structured into three primary components represented in Table 1.  

A. Statewide Career Connections Program (Connections) 
B. Co-funded Career & Workforce Readiness (CWR) Initiative 

C. Integrated Energy Education and Training (IEET) Program 

 

Table 7: WE&T Structure 

Program 
Component 

A. Career 
Connections:  

Job/Career 
Awareness & Basic 
Green Energy Ed 

B. Career & Workforce 
Readiness (CWR):  

Job and Career Readiness 

C. Integrated Energy Education & Training (IEET) 

Core Energy Education Technical Upskill 

Primary 
Audience 

People unaware of 
energy jobs and 
careers: 
- K-12 students  
- K-12 instructors 
- Energy job/career 

seekers 
- Energy education 

seekers 

People not prepared to 
enter a traditional 
energy job/career 
higher education path: 
- Disadvantaged 

communities  
- Disadvantaged 

workers 

People on a chosen 
educational track 
toward a job/career: 
- Post-secondary 

students   
- Adults 
- Retraining for those 

who have identified 
an energy  career 
energy path 

People in a job/career 
seeking 
energy-focused 
upskilling: 
- Engineering & 

design professionals  
- Technical trades / 

journeymen 

General 
Offerings and 
Purpose 

- Career awareness  
- Green energy and 

sustainability 
teaching 
materials and 
support (green 
energy/ 
sustainability) 

- Career prep/job 
readiness services (via 
partnerships) 

- Job placement 

- Track-specific 
technical education 
and training 

- Support for teaching 
materials 
development  

- Train-the-Trainer 
- “Kick-Start / early 

stage” initiatives 
support 

- Building performance 
measurement tools  

- High-level and 
in-depth training 

- Targeted offerings 
for specific 
occupations 

- Certification 
program support 

Primary 
Organizations 
for Strategic 
Partnerships 

- K-12 schools 
- WIBs, CBOs  

-  

- Workforce Investment 
Boards 

- Community-based 
organizations 

- Job-training 
organizations 

- Community and 
4-year Colleges 

- Job-training 
organizations 

- Vocational Schools 
- Labor/Unions 
- Trade Associations 
- Apprenticeship & 

Pre-apprenticeship 
- Community-based 

orgs. 

- University 
Extension Programs 

- Certification 
agencies & 
programs 

- Professional and 
Trade Associations 
and Agencies 

Outcomes 
Knowledge gain, using gained knowledge and skills on the job, expanding/enhancing other 
organizations’ curricula. 

 

A. Career Connections  
Part of the energy efficiency workforce that will contribute to meeting California’s energy efficiency 
goals is currently in grades K through 12. Making these students aware of energy efficiency education 
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paths and career opportunities is essential to "feeding the pipeline” for our future energy workforce. 
Furthermore, the CEESP called for WE&T to support all levels of education.  
 
Career Connections (Connections) is a statewide program administered by PG&E in collaboration with 
the other IOUs, under a single implementer. Connections focuses on two key audiences—K-12 sector 
consisting of students and teacher, and career-transitioning adults. Connections provides two key 
elements—green career awareness and basic green energy education content and resources. Through 
2017, Connections also supports post-secondary students and instructors. Post-secondary students and 
instructors are now part of the Integrated Energy Education & Training (IEET) component of WE&T.  
 
B. Career & Workforce Readiness (CWR) 
Supporting disadvantaged workers toward green education pathways and green careers is a feature of 
the CEESP49, and is also important to the long term sustainability of the green energy workforce. CWR’s 
primary target audience is disadvantaged workers50 looking to enter the energy workforce. This 
statewide-coordinated initiative is funded and supported by all four IOUs. In 2018, CWR will transition to 
a single statewide implementer.  
 
CWR will provide its primary target audience with energy education and workforce development 
resources through collaborations with organizations that serve disadvantaged workers and communities, 
such as workforce investment boards, community-based organizations, and workforce development 
agencies. CWR will build on the IOUs’ energy efficiency expertise as energy efficiency subject matter 
experts and trainers, and pair with the expertise of organizations that serve disadvantaged workers and 
disadvantaged communities through services including case management, job placement, and soft skills 
training. Ultimately, the goal of CWR is to bring awareness to disadvantaged communities of energy 
education pathways in California, and to them provide relevant energy training. 
 
C. Integrated Energy Education & Training (IEET) 
The IOUs’ seven energy centers located in throughout the Central Valley, Northern California, the Los 
Angeles Area, and San Diego, are fundamental to IEET. At the energy centers, IOUs host a variety of IEET 
offerings including classes, technical outreach and education, technical consultations, and tool-lending 
libraries. IEET has two primary target audiences—members of the incumbent workforce in need of 
technical upskilling and people in a focused education track and on their way to a green energy job or 
career (apprentices, vocational school students, college students, etc.). Unlike the Connections and 
CWR, people served through IEET are typically part of the energy efficiency workforce, or have chosen to 
explore efficiency-related educational opportunities. 
 

Appendix D. Additional WE&T Statistics 

Market Actors Reached by Industry Area  

                                                           
49

 “California Energy Efficiency Strategic Plan (January 2011 Update)”, January 2011, p. 70. 
50

 In late 2015, with input from stakeholders, the IOUs arrived at a definition of a disadvantaged worker as an 
individual who meets at least one of the following three criteria: 1) lives in a high unemployment zip code where 
unemployment rate is at least 150% of the median unemployment rate for the county or for the state; or 2) lives in 
a low-income zip code where the average household income is 50% below Area Median Income (AMI); or 3) has a 
referral from a collaborating community-based organization (CBO), state agency, or workforce investment board 
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Table 8 provides an estimate of the percent of industry actors that WE&T reached in 2006-2008 based 
on an EM&V study.51  

 

Table 8: Market Actors Reached 

Industry Area Market Actors  
(Statewide) 

Estimated Reach 
by (IOU Energy) 
Centers 

Percent 
Reached  
(Statewide) 

HVAC and Refrigeration 19,700 9,427 44% 

Government Agency / Regulatory / Inspector 12,500 3,263 26% 

Engineering / Architectural Design 58,200 15,053 22% 

Lighting 68,300 8,339 12% 

Construction 161,200 9,064 6% 

Boilers / Water Heating Sales 56,000 3,263 6% 

Other 55,800 2,901 5% 

Motors 49,400 2,538 5% 

Facility Operations & Maintenance 163,000 3,263 2% 

Energy Technology Research / Consulting n/a 5,801 n/a 

Pumping / Hydraulic Equipment n/a 2,175 n/a 

Renewables n/a 5,076 n/a 

 

 

 

 

 

 

 

 

 

 

                                                           
51

 Opinion Dynamics Corporation, “Indirect Impact Evaluation of the Statewide Energy Efficiency Education and 
Training Program. Volume I of IV: Final Report;” March 2010; p. 58. 
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WE&T Classes and Tool Loans Data  

The graphs and charts below are sourced from PG&E’s student registration and Tool Lending Library 
databases for 2013-2015. They illustrate the diversity of course topics, tool lending library project types, 
and ways in which the classes and Tool Lending Library have supported the five core market sectors.  

 

PG&E WE&T Education Programs Topics 
 

 

PG&E Tool Loans by Sector 

 

PG&E WE&T Classes by Sector (2013-2015) 
 

 

PG&E Tool Loans by Project Type 
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