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I.

Overview of Sector and Key Climate Policies

The energy sector, as defined in the Scoping Plan, comprises the generation,
transmission, and distribution of electricity generated from utility-scale power plants; the
distribution of natural gas to end users; the generation of electricity on site by consumers
(known as distributed generation); and the end-use consumption of electricity and natural
gas in buildings, homes, factories, farms, and other businesses. These key points all offer
intervention opportunities for California to produce cleaner electricity and consume less
electricity and natural gas overall.
This sector accounts for a major portion of greenhouse gas (GHG) emissions and,
therefore, is a main target for climate policy. Since 1990, the great majority of reductions
in greenhouse gas emissions have come from the electricity sector.1 Exhibit 6.1 shows
the share of GHG emissions from the energy sector. The figure follows CARB’s definition
of the sector in the Scoping Plan by including not just the production of electricity but also
the consumption of electricity and natural gas in end uses in commercial and residential
buildings. CARB includes energy consumption as well as production, because demand
management strategies—including energy conservation and efficiency—are critical
strategies needed to reduce GHG emissions from the energy sector.
Exhibit 6.1. Energy Sector Emissions (MMTCO2E) as of 2017

Source: California Air Resources Board, “California Greenhouse Gas Emissions for 2000
to 2017: Trends of Emissions and Other Indicators,” 2019, https://ww3.arb.ca.gov/cc/
inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf.
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Exhibits 6.2 and 6.3 show trends in emissions from electric power and from commercial
and residential end uses over time: first for 1990, the reference year for the percentage
reductions; for 2017, the most recent year for which there is emissions data; and finally,
the estimated range of emissions in 2030 from implementing the measures identified
in the Scoping Plan. Missing from this figure are the expected emission reductions
from the Cap-and-Trade Program. Since this market-based program covers all large
sources of greenhouse gas emissions across sectors and does not predetermine where
emission reductions will occur, its projected impact in each sector cannot be illustrated.
This chapter follows the Scoping Plan categorization and includes the commercial and
residential building sector, while saving the specific discussion of energy efficiency for the
industrial, water, and agriculture sectors, in their respective chapters.
Exhibit 6.2. Electric Power Sector Greenhouse Gas Emissions, 1990 and 2017,
and Expected Range of Emissions in 2030 after Implementation of Scoping Plan
Measures

Sources: 1990 levels and 2030 GHG emissions targets: California Air Resources
Board, “California’s 2017 Climate Change Scoping Plan,” page 31,table 3, November
2017, https://ww3.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf; 2017 levels from:
California Air Resources Board, “California Greenhouse Gas Inventory for 2000-2017—
by Category as Defined in the 2008 Scoping Plan,” August 12, 2019, https://ww3.arb.
ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf.

Putting California on the High Road: A Jobs and Climate Action Plan for 2030

203

CHAPTER 6: Energy Sector

Exhibit 6.3. Commercial and Residential Sector Emissions Energy End Use
1990 and 2017, and Expected Range of Emissions in 2030 after Implementation
of Scoping Plan Measures

Sources: 1990 levels and 2030 GHG emissions targets: California Air Resources
Board, “California’s 2017 Climate Change Scoping Plan,” page 31,table 3, November
2017, https://ww3.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf 2017 levels
from: California Air Resources Board, “California Greenhouse Gas Inventory for
2000-2017—by Category as Defined in the 2008 Scoping Plan,” August 12, 2019,
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_
sum_2000-17.pdf.
The electricity sector is undergoing tremendous change due to the transformation
from a centralized grid, with power supplied in one direction from utilities to customers,
to a multi-directional and decentralized electricity system that includes distributed
energy resources that are both consumed on site and sent back to the grid. This grid
decentralization and the expanding role of distributed energy resources, along with grid
regionalization and new entities in the retail electricity business, such as community
choice aggregators (CCAs), are resulting in changes to the utility business model and
new challenges for regulation. These changes are intertwined with climate policy but
not solely caused by it, and they should be kept in mind in this analysis of the workforce
impacts of climate policies in this sector.
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The following are key climate policies affecting the energy sector:

 Renewable and Low-Carbon Energy
 SB 100 (Senate Bill 100, de León, Chapter 312, Statutes of 2018)2
Requires utilities and other retailers of electricity to procure 60 percent of their
load from renewable sources by 2030, and sets a goal of 100 percent of their load
from zero-carbon by 2045. SB 100 is the culmination of a series of Renewables
Portfolio Standard (RPS) policies that since 2002, have mandated progressively
greater procurement of renewable energy.
 Distributed Generation and Storage
Ratepayer- and publicly-funded subsidies and electricity-pricing policies—
including net energy metering, feed-in tariffs, and other policies to encourage
more local, smaller-scale and/or self-generated “behind the meter” distributed
power generation that is sited on utility customers’ homes and businesses.
 The Multifamily Affordable Housing Solar Roofs Program (Assembly Bill 693,
Eggman, Chapter 582, Statutes of 2015)3
Provides up to $100 million annually for financial incentives for the installation of
rooftop solar photovoltaic (PV) systems (“solar roofs”) on qualified low-income
multifamily buildings, starting in 2017, with the goal of at least 300 megawatts
(MW) to be installed by 2030.
 Energy Storage (Assembly Bill 2868, Gatto, Chapter 681, Statutes of 2016)4
Led to a California Public Utilities Commission (CPUC) mandate for
investor-owned utilities (IOUs) to procure 1,300 MW of energy storage by 2020 to
accelerate widespread deployment of distributed energy storage systems.
 Waste Heat and Carbon Emissions Reduction Act (Assembly Bill 1613,
Blakeslee, Chapter 713, Statutes of 2007)5
Encourages the installation and use of clean, efficient, small-scale combined
heat and power (CHP) systems by creating a market for any excess electricity
generation through a feed-in tariff program. The law applies to highly efficient CHP
systems with 20 MW or less of generating capacity installed on or after January 1,
2008.
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 Conditions for Solar Energy System Incentives (Senate Bill 1, Murray,
Chapter 132, Statutes of 2006)6
Provided up to $3.3 billion in financial incentives for the installation of residential,
commercial, and institutional rooftop solar photovoltaic (PV) systems, with a
goal of 3,000 MW of solar capacity and solar PV systems on 50 percent of new
homes by 2020. The law includes three programs, the first two of which have been
completed: 1) the California Solar Initiative, implemented by the CPUC for solar
PV system installation on existing residential and existing or new commercial,
agricultural, government, and nonprofit buildings (ended in 2016);7 2) the New
Solar Homes Partnership, administered by the California Energy Commission
(CEC) for installation of solar systems on new residential buildings (ended
in 2015);8 and 3) the publicly-owned utility (POU) component of the program,
requiring the POUs to offer their customers financial incentives for solar PV
system installation.9
 Solar Water Heating and Efficiency (Assembly Bill 1470, Huffman, Chapter
536, Statutes of 2007)10
Led to the implementation of the California Solar Initiative-Thermal Program
(CSI-Thermal) to develop a market for solar water heating and other solar
thermal technologies in California via financial incentives, standards, marketing,
and outreach. The goal of the program was to install the equivalent of 200,000
residential solar water heating systems by 2018 within the IOU service areas.

 Energy Efficiency
 IOU Energy Efficiency Programs
IOU ratepayer-funded investments to promote private expenditures for energy
efficiency measures and retrofits, which were begun in the 1970s. Senate Bill 350
(de León, Chapter 547, Statutes of 2015),11 among other mandates, also required
the CEC to establish targets statewide for energy efficiency savings and electricity
demand reduction to achieve doubling of energy efficiency by 2030.
 Comprehensive Energy Efficiency Program for Existing Buildings
(Assembly Bill 758, Skinner, Chapter 470, Statutes of 2009)12
Requires the CEC to develop a comprehensive program to achieve greater energy
efficiency in existing buildings, especially those structures that fall significantly
below current California Building Energy Efficiency Standards.
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 IOU and California Department of Community Services and Development
(CSD) Low-Income Programs
IOU ratepayer-funded and federally or state-funded programs that pay for
weatherization of qualified low-income residences.
 Prop. 39 School Retrofit Programs
State-funded grant program of up to $550 million annually to K-12 schools
and community colleges for energy efficiency retrofits and distributed solar PV
installation.
 Title 20 and Title 24 Codes
Appliance and building standards to decrease energy use and increase energy
efficiency in homes and businesses. Codes and standards are regularly updated
when it is deemed that sufficient market penetration has occurred to incorporate
measures first promoted in incentive programs and convert the voluntary
measures into mandates for all construction. Examples include more efficient
lighting, HVAC equipment and building envelope materials such as insulation and
windows.
 Benchmarking and Other Data Transparency Initiatives
Measures that encourage market expansion of energy efficiency by providing
more certainty to investors and energy services companies (ESCOs).

 Natural Gas
 Leakage Abatement (Senate Bill 1371, Leno, Chapter 525, Statutes of 2014)13
Required the CPUC to develop regulations to abate leakage in natural gas
pipeline facilities.
 Building Electrification and De-Carbonization
Emerging efforts that have not yet been implemented to replace gas-powered
appliances and equipment with electric-powered substitutes for heating, cooling
and cooking in buildings. While this transition will increase demand for electricity,
it is expected to reduce GHG emissions from buildings as a result of California’s
RPS that mandates the shift from fossil to renewable fuels to generate electricity.
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 Renewable Natural Gas (RNG)
Emerging efforts to support the development and eventual distribution of
renewable natural gas (RNG) as a substitute for fossil natural gas for end-uses in
buildings. Senate Bill 1440 (Hueso, Chapter 739, Statutes of 2018)14 authorizes
the CPUC to adopt a biomethane procurement program, and Assembly Bill 3187
(Grayson, Chapter 598, Statutes of 2018)15 authorizes a CPUC proceeding to
consider funding for RNG interconnection infrastructure, which has been a cost
barrier for RNG.16
The electrification of the transportation sector (including on-road vehicles and off-road
equipment), which reduces total GHG emissions while adding load to the grid, will be
addressed in detail in the chapter on the transportation Scoping Plan sector. Clean
energy (i.e., energy conservation, energy efficiency, and renewable energy measures)
within industry, water, and agriculture will be addressed in their respective Scoping Plan
sector chapters.

II.

Industries and Occupations Affected

Two main industries are directly implicated in the low-carbon transition of the electricity
sector: the construction industry and the utility industry. The construction industry is
responsible for the building of renewable energy-generating facilities (utility-scale power
plants and distributed generation such as rooftop solar PV), and for the installation of
energy efficiency measures and energy retrofit of residential and commercial buildings.
Firms constructing renewable energy-generating units range from large developers
and construction firms building utility-scale power plants to residential construction
companies installing rooftop solar. Construction firms, large and small, are also the
principal businesses carrying out energy efficiency retrofits, although large retrofits
are often directed by energy services companies (ESCOs). ESCOs operate mostly on
larger projects and on municipal/state government buildings, universities, schools, and
hospitals (known as the MUSH sector). They provide financing as well as installation to
building owners and usually contract out installation to construction firms.
The occupations in renewable energy generation and energy efficiency span the
construction occupations, including professional jobs for architects and engineers,
blue-collar skilled trades jobs, and an assortment of white-collar jobs in administration,
sales, and marketing. For the construction of utility-scale renewables, Jones et al. (2016)
estimated that 78 percent of the work was performed by blue-collar skilled trades work,
including primarily electricians, laborers, operating engineers, carpenters, ironworkers,
pipefitters, and boilermakers.17 For large-scale solar installations specifically, the majority
of the work is performed by the electrical trades and the rest by ironworkers, carpenters,
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operating engineers, and laborers.18 Distributed generation involves relatively more
white-collar jobs (e.g., in sales) than blue-collar trades jobs due to the smaller scale
of the projects; the majority of workers however are still in construction occupations,
including solar installers, electricians, and general construction workers.19
In energy efficiency, Zabin and Chapple (2011) estimated that about two-thirds of workers
are in blue-collar trades occupations, divided between the electrical and mechanical
trades, who work on building lighting and HVAC systems respectively, and carpenters
and those in related trades, who work on the building envelope. Workers in the building
services sector—like stationary engineers, facilities managers, and custodial staff—also
have an impact on energy efficiency, and changes in their work processes can lead to
energy savings in building, as well.
The utility industry is responsible for the operation of power plants, the transmission
and distribution of electricity via the grid, the distribution of natural gas, and the
sale of electricity and natural gas to consumers. Until very recently, the three large
investor-owned utilities (PG&E, Southern California Edison, and Sempra which is the
parent company of San Diego Gas & Electric and SoCalGas) provided three-quarters of
the state’s power, with the rest supplied by publicly-owned utilities (POUs), such as the
Los Angeles Department of Water and Power (LADWP), Sacramento Municipal Utility
District (SMUD), and several smaller local utilities supplying power in their jurisdiction. In
the last several years, community choice aggregators (CCAs, local government agencies
that can directly develop and/or buy electricity on behalf of their customers) have grown
rapidly, with eight in operation in 2017 and seven expected to launch in 2018.20 The
rise of CCAs and various forms of distributed generation are rapidly changing the utility
industry from one of large, unionized employers to many smaller entities with labor
practices still in development.
All segments of low-carbon energy purchase component parts, but very little specific data
on the manufacture of parts for clean energy is available. Due to resource constraints,
it is beyond the scope of this publication to address jobs in the manufacturing supply
chain for low-carbon energy. Future research should address opportunities to promote
high-quality manufacturing jobs in California from emerging technologies. For example,
Collier (2017) provides suggestions about how the state can promote good jobs in the
manufacture of component parts for off-shore wind, and see Chapter 8 for a discussion of
low-carbon manufacturing.21
Exhibit 6.4 shows the dominance of blue-collar occupations in the low-carbon energy
sector.22 The figure shows broad occupational distribution of the industries within which
the clean subsectors fit. This report used existing industry studies and expert opinion
to place low-carbon activities into the appropriate industry categories as used in the
North American Industry Classification System (NAICS). This allowed us to identify the
occupations within each industry using the Bureau of Labor Statistics data. Building
services occupations, like stationary engineers and custodians or janitors are spread out
in many industries, and are therefore not included in the exhibit.
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Exhibit 6.4. Occupations by Industry for Low-Carbon Energy Subsectors

Source: May 2016 OES Research Estimates by State and Industry [https://www.bls.
gov/oes/current/oes_research_estimates.htm]

The following analysis uses industry studies to identify the particular occupations
engaged in the low-carbon energy measures within each industry at a disaggregated
level. For example, for construction of utility-scale solar energy facilities in California,
there is a “five trade agreement” in most projects that divides up the blue-collar work
between the electrical trades, who have the majority of the work, and the carpenters,
laborers, ironworkers and operating engineers who share the rest.23 Where this
disaggregated industry and occupation information is not available, this analysis uses
data from the U.S. Bureau of Labor Statistics (BLS) for a more general overview. Exhibit
6.4 presents the top occupations for each key industry from BLS data at a level of
aggregation that includes both lower- and higher-carbon activities in the specific industry
discussed. This methodology is explained in more detail in Chapter 5.
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III. Workforce Issues in Key Subsectors and
Policies
The following sections address the workforce issues stemming from major climate
policies in the various subsectors of the energy sector. The chapter first examines
available evidence on labor conditions in each subsector and the workforce outcomes
from the main climate policies thus far. Then the chapter identifies where and
how workforce policy can be aligned with these climate policies. It then identifies
complementary demand-side workforce policy levers, described in Chapter 2, that
the agencies responsible for implementing the climate policies can use to augment
those policies in order to create good jobs and support the demand for skilled labor.
This chapter also highlights opportunities to develop, utilize, and leverage the state’s
workforce development, training, and education infrastructure to prepare workers for the
labor market changes that will occur due to the climate policies in this sector, using the
recommendations described in Chapter 3.

A.

Electricity Generation—Utility Scale

The Renewables Portfolio Standard (RPS) is the main policy driving procurement
of utility-scale renewables and their incorporation into the electricity grid. The
Cap-and-Trade Program, explained in detail in Chapter 8 also incentivizes the utilities
to procure energy from lower-carbon sources. The state has also implemented policies
and public investments that promote the adoption of specific emerging renewable energy
technologies.
As a policy mandate, the RPS requires utilities and other retail sellers of electricity to
procure a specific percentage of their electricity from renewable sources, inducing
the replacement of fossil-fuel-based electricity generation with renewable electricity
generation in the state’s electricity grid. It is a key driver of the dramatic greenhouse gas
emission reductions from electricity between 1990 and 2016. Senate Bill 1078 (Sher,
Chapter 516, Statutes of 2002)24 established the initial RPS in California in 2002, and
Senate Bills 107 (Simitian, Chapter 464, Statutes of 2006)25 and X1-2 (Simitian, Chapter
1, Statutes of 2011)26 accelerated and increased the target. In 2015, SB 350 established
the target of 50-percent renewables by 2030, and the state is on track to meet this
goal early. The 2017 Scoping Plan is based on the 50-percent RPS in place when
the plan was written and identifies the need for only a modest reduction in emissions
from electricity compared to earlier Scoping Plans (16 million metric tons CO2e from
2020-2030). However, now that the state’s commitment to clean electricity has once
again accelerated due to the passage of SB 100, the electricity sector’s importance in
meeting the 2030 greenhouse gas emission reductions will likewise expand. The RPS

Putting California on the High Road: A Jobs and Climate Action Plan for 2030

211

CHAPTER 6: Energy Sector

mandate has created a demand for the construction of new renewable energy-generating
facilities along with new transmission infrastructure to integrate these resources into
the grid. The state is putting into place a variety of policies, regulatory decisions, and
ratepayer and public investments that can help promote the adoption of specific
emerging renewable energy resources. As discussed below, these essential supports
for emerging technologies could incorporate workforce analysis to help identify priority
occupations and skill-upgrade needs and provide a currently missing link to help align
climate and workforce policy.

1.

Workforce Outcomes

The RPS is California’s most successful climate policy in terms of workforce outcomes
and emissions reductions to date. The RPS has spurred the construction of renewable
energy plants in California that over the past 10 to 15 years have been built almost
exclusively under Project Labor Agreements (PLAs), which have become industry
standard even though they are not mandated in policy.27 The use of PLAs has ensured
prevailing wages, full health and pension benefits, and payment into and use of the
state-certified apprenticeship system. Since industry has already adopted high-road
practices, the RPS does not require specific additional workforce policies to ensure
job quality at this time. In fact, current practice provides a model for achieving positive
outcomes for the workforce throughout the electricity sector.
The investments in renewable energy generation driven by the RPS produce jobs in
the construction sector, including professional jobs such as architects and engineers,
blue-collar trades jobs, and an assortment of white-collar jobs. These investments also
have the potential to affect jobs in the utility industry, as changes in the grid and in the
utility business model are shifting the location and content of jobs, altering the profile of
employers, and having other impacts. Finally, for some technologies where most of the
jobs are in manufacturing rather than installation—such as some battery storage and
wind technologies—jobs in manufacturing occupations will be generated, although there
is no guarantee that they will be located in California.

a.

Job Growth

A number of studies have estimated the job impact of the RPS and/or forecast job
impacts of the 50-percent RPS target for 2030.28 As shown in Exhibit 6.5 (Jones et al.,
2016), about 11,000 MW of new in-state renewable generation was built between 2002
and 2015, and California’s RPS is estimated to have generated 32,700 job-years (or an
average of about 2,500 jobs per year) in the construction industry for the installation of
utility-scale renewable energy. About 78 percent of the construction jobs were blue-collar
jobs. Since that study was completed, growth in renewable capacity has accelerated. As
of November 1, 2017, the CEC reports a total installed capacity of 17,210 MW.29
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Assuming that about 30,000 more MW are needed to get to a 50 percent renewable
energy target (SB 100 mandates this interim 50 percent target by December 2026), and
using the same mix of renewables and the same average direct jobs per megawatt in
Exhibit 6.5 (approximately 2.9 direct construction jobs per megawatt), another 87,000
job-years could be generated between 2018 and 2026, or an average of 10,875 jobs
per year in the construction sector. While these figures are significant, it is important
to remember that there were 840,000 construction jobs in California in 2017, so
jobs in renewable energy construction are a small portion of the state’s construction
employment.
Exhibit 6.5. Renewable Energy MW Installed and Construction Jobs Generated, California,
2002-2015
Type of Renewable
Energy
Photovoltaic (PV)
Large Commercial
(0.25–1MW)
Community Scale
(1–5 MW)
Utility (>5MW)
Concentrated Solar Power
Land-Based Wind Power
Geothermal
Small Hydro
Biomass (+Biogas)
Battery Storage
Total Renewable*

New In-State
Total
Blue-Collar White-Collar Blue-Collar
MW Capacity Construction Construction Job-Years
Job-Years
Built
Job-Years
Job-Years
per MW
per MW
5,575

21,724

16,945

0.9

3.0

15

88

69

1.3

4.5

618

2,405

1,876

0.9

3.0

4,942
897
4,226
105
48
381
2
11,234

19,231
6,014
2,754
457
341
1,346
NA
32,636

15,000
4,691
2,148
357
266
1,050
NA
25,456

0.9
1.5
0.1
1.0
1.6
0.8
NA
0.6

3.0
5.2
0.5
3.4
5.5
2.8
NA
2.3

*May not sum or multiply due to rounding.
Source: Betony Jones, Peter Philips, and Carol Zabin, “The Link Between Good Jobs and a Low
Carbon Future” (UC Berkeley Donald Vial Center on Employment in the Green Economy, July 2016),
http://laborcenter.berkeley.edu/the-link-between-good-jobs-and-a-low-carbon-future/.
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b.

Job Quality

Job quality in the construction of utility-scale renewables is high, comprising middle-class
careers built on skills acquired in the state-certified apprenticeship system. Job quality
has been ensured because most utility-scale renewable energy construction projects
in California have been governed by collectively bargained project labor agreements
(PLAs).30 PLAs are collective bargaining agreements between developers and multiple
building trades unions that exchange labor peace for union-scale wages, benefits,
apprentice utilization rates, and other terms and conditions of work (see Chapter 2
for a more detailed explanation of PLAs). Under these PLAs, workers have received
a compensation package that includes prevailing wage rates, full benefits (pension
and family health care), and ongoing funding for the apprenticeship training programs.
Wages for journey-level workers averaged about $37.00 per hour in 2015.31 The jobs
generated between 2002 and 2015 also contributed nearly $340 million into blue-collar
construction workers’ pension funds and almost $400 million towards health insurance
coverage for these workers and their families, both of which are managed jointly by the
unions and their employers in Taft-Hartley trust funds. The contributions average $10,650
for pensions and $12,500 in health coverage for each worker annually. As a direct
consequence of this job creation in the construction of utility-scale renewable energy, the
study estimated that $46.6 million in private-sector industry funds have been invested in
apprentice training.32
Workplace health and safety has recently been examined in utility-scale solar
installations, and hazards include exposure to Coccidioides fungal spores during
installations, as well as exposure to extreme heat and heat transfer liquid leaks.33

c.

Job Access

There is also evidence that significant job opportunities for workers from disadvantaged
communities have been created by the RPS. As reported in Luke et al. (2017),
considerable ethnic and racial diversity—with improvement over time— is seen in
enrollments in the apprenticeship programs of the 16 unions in three skilled trades
(electricians, ironworkers, and operating engineers) that have built most of the renewable
energy power plants in California.34 The share of people of color (all non-white
categories) entering an apprenticeship in these three trades reached 60 percent in
2017, compared to the 56-percent share of people of color in the state’s workforce as a
whole. Data on electrical workers (the occupation that carries about 60 percent of the
work hours) employed on the construction of 27 solar farms in Kern County shows that
43 percent of new entry-level workers were residents of Disadvantaged Communities
(DACs, as defined by CalEnviroScreen 3.0). Hiring of workers residing in DACs has
been aided by the introduction of a pre-apprenticeship job classification for utility-scale
solar installers in the electrical union. In some parts of the state, local hire agreements
have been included within the PLAs (converting the PLAs into a Community Workforce
Agreement, known as CWAs; see Chapter 2 for an explanation of PLAs and CWAs.)
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PROMISING PRACTICE #6.1
Renewables Portfolio Standard
The Renewables Portfolio Standard (RPS) is a
powerful example of a state mandate that has
been extremely successful in both reducing
emissions and creating high-quality career
pathways for a diverse pool of applicants.
Due to the almost universal use of project
labor agreements (PLAs) on utility-scale
renewable energy development, construction
of renewable energy power plants is performed
by highly-trained construction workers, ensuring
quality and efficiency in project delivery. In
addition, each project built under a PLA
contributes funds to apprenticeship programs
throughout the county in which it is built and these
funds are used to develop additional training
opportunities.
Using funds provided through the joint employer/
union apprenticeship training partnership in
San Diego and Imperial Counties, the National
Electrical Contractors Association (NECA) and the
International Brotherhood of Electrical Workers
(IBEW) Local 569 opened an apprenticeship
training facility in 2009 in Imperial County, at
a time when the county had lost 60 percent of
its construction jobs at the bottom of the Great
Recession.35 In Imperial County, the project
labor agreements also included local hiring
requirements, enabling skilled craftspeople living
near the project site to be prioritized in the hiring
process. As the utility-scale renewable project
pipeline grew in the county as a result of the RPS,
jobs were created for a local pool of entry-level
workers who were subsequently trained at the
IBEW/NECA Imperial Electrical Training Center.
In a 2013 analysis of the impacts of local hiring
agreements in Imperial County for IBEW 569
members, the union found that the first four

projects in the renewable development pipeline
in Imperial County created a total of 945 jobs,
of which 73 percent (693 jobs) were filled by
residents of Imperial County.36 The poverty rate
in Imperial County is 24.6 percent,37 far higher
than the 13.3 percent for California as a whole.38
The cities of Calexico and El Centro supplied 63
percent of the workers hired at these four project,
meaning that 436 people from these two cities
with poverty rates at 26 percent and 25 percent
respectively39 were hired at family-supporting
wages.
One worker impacted by the training program
is Alfonso Carmona-Jimenez.40 He grew up in
Mexicali, but moved to the U.S. when he was 19.
He recently moved to Calexico with his family to
help care for his sick mother and joined IBEW
Local 569 as a pre-apprentice trainee. Because
of the large number of jobs created by renewable
energy work, Alfonso was able to enroll in the
IBEW-NECA five-year apprenticeship program.
He subsequently worked on a number of
renewable projects including Sunora NRG solar
project in Borrego Springs, phase I and phase II of
the 8minutenergy Mount Signal solar project, the
Pattern Energy Ocotillo Express wind project, and
the Sol Orchard Community Solar project on San
Diego State University’s Brawley campus.41
According to Alfonso, the “sky’s the limit” when it
comes to his career opportunities. He feels that
union-built, renewable energy projects in Imperial
County have offered his family a good quality of
life, and have done so for many others as well.
He is happy to see people paying their bills and
starting to get ahead. “So many people didn’t
have work for so long, and can now pay their
mortgage two and three months ahead.”42
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d.

Workforce Development Infrastructure

Training for the main occupations in the construction of utility-scale renewables occurs
almost exclusively via the state-certified apprenticeship system, which is used in all PLAs.
As noted above, RPS-driven construction projects have generated an estimated $46.6
million dollars of private-industry investment in apprenticeship training given that joint
labor-management apprenticeship is funded by a small percentage of wages for every
hour worked on construction projects. Integration of the state-certified apprenticeship
system into renewable energy development ensures the highest quality in training for the
skilled trades because it includes both classroom and on-the-job training culminating in
a journey card, the “college degree” for construction (see Chapter 3). The IOUs also use
apprenticeship to train workers in the operations of the power plants that they manage;
information about training in operations of non-IOU power plants was not available.

e.

Risk of Job Loss or Job Degradation

The RPS on its own has not resulted in job loss in the electricity sector, but there are
areas of concern. In addition to jobs in the construction of renewable energy-generating
facilities, there are jobs in the operation and maintenance of power plants. Although
these are much smaller in number than the construction jobs, they last for the lifetime
of the power plant, as opposed to only during the construction phase. Operating and
maintaining natural gas power plants is much more labor intensive than the operation
of solar and wind farms, so as the former reduce output or shut down, there will likely
be fewer of these jobs in these plants. Jones et al. (2017) assessed the impact on
employment in the Inland Empire and showed an estimated net decrease in operations
jobs of 1,167 due to the retirement of natural gas power plants.43

 Use job impact metrics to measure the impact of utility-scale
renewable energy construction on access and inclusion.
While job quality and training are ensured under current practice, inclusion could be
fortified. The siting of large-scale renewables in the Southern San Joaquin Valley and
the Inland Empire—regions with high unemployment and poverty rates—has facilitated
the development of a strong track record of inclusion of workers from disadvantaged
communities. In some cases, the PLAs on utility-scale renewable construction include
local or targeted hire agreements, turning them into CWAs, as described in Chapter
2. However, this approach has not been universal, and better data on outcomes for
inclusion could assess if and when such agreements could be beneficial.44
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 Use inclusive procurement policies for procurement of new
renewable generation.
Policy could support more consistent implementation of strategies to improve the
inclusion of disadvantaged workers. The CPUC and CEC have influence over the
procurement of renewable energy through their oversight of the Integrated Resource
Planning process, which requires utilities to enter into contracts with power suppliers in
a coordinated manner. Competitive solicitations for procuring renewable energy could
be structured to encourage inclusion of workers from disadvantaged communities by
giving bidders an opportunity to disclose detailed information about the location, number,
and quality of the jobs that would be created, as well as the number of disadvantaged
workers to be hired, and incorporating these projected workforce outcomes in the ranking
of bids.45 Even without specific targeted or local hire language in a contract, the tracking
and reporting of hires from disadvantaged communities can make outcomes transparent
and influence the behavior of bidders. Tracking and reporting on inclusion is feasible
in PLAs and has been done by a number of awarding agencies for public works in
California, including the Los Angeles Unified School District.46

 Incorporate workforce analysis into emerging technology
support programs.
The state should identify the skill upgrades that may be needed to encourage the
accelerated market adoption of emerging technologies in renewable energy as they
mature. California already has a number of programs—ranging from ratepayer-funded
research and demonstration projects to pilot incentive programs and small-scale
procurement mandates—that could generate information about workforce needs. For
example, with regard to battery storage, in 2013 the CPUC adopted an energy storage
procurement mandate (1,325 MW by 2020 for the IOUs) that could have incorporated
a reporting requirement about the types of occupations involved and any skill gaps
that emerged in the pilot installations.47 For offshore wind, the CEC is working with the
federal Bureau of Ocean Energy Management in an extensive process of research and
regulatory action to open Pacific Ocean waters for the development of floating wind
farms.48 At various points in this process of offshore wind development, the state could
carry out workforce analysis and planning, as described in Collier (2017).49
Chapter 2 of this report recommends that agencies involved in these supports for
emerging technologies incorporate a requirement for workforce analysis in grant
solicitations that fund research, demonstration, and pilot incentive or procurement
programs. This workforce analysis could identify the key occupations that need to be
engaged for successful performance of the emerging technologies and the specific
skill gaps, if they exist. Chapter 3 also recommends using this information to provide
the workforce development institutions with much clearer signals about upcoming
skill-upgrade needs than are currently available.
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2.

Supply-Side Workforce Development Strategies

Although utility-scale renewables are well served by the state-certified apprenticeship
system, as noted above, three training gaps remain: pre-apprenticeship training to
support inclusion of workers from disadvantaged communities, skills upgrade training
for incumbent workers on emerging renewable technologies, and training as part of
a just transition package for workers who may be displaced due to plant closures or
contractions.

 Participate in statewide coordinated pre-apprenticeship
training to prepare workers from disadvantaged communities
for apprenticeship: High Road Construction Careers.
Pre-apprenticeship can and should be addressed via a statewide strategy, rather than
through specific training programs for the RPS. A statewide approach to pre-apprenticeship can overcome the weaknesses of small, uncoordinated programs and
offer a service that helps the entire construction industry access a qualified pool of
applicants, while also helping workers from disadvantaged communities gain entry
into apprenticeship and a middle-class career in the skilled trades. See Chapter 3 and
Promising Practice #6.2 for a description of the state’s High Road Construction Careers
initiative, which includes a coordinated strategy for pre-apprenticeship for the skilled
construction trades.

 Expand upgrade training for incumbent workers for emerging
technologies through industry training partnerships.
Training in new skills and knowledge for emerging technologies will need to be
incorporated into apprenticeship or journey upgrade programs and can be addressed
through the joint apprenticeship committees that are in charge of curriculum upgrades.
See Chapter 3 for the recommendations on curriculum upgrades and instructor training
for emerging technologies.

 Support just transition planning and just transition assistance.
Finally, if natural gas power plants reduce their workforce or there is significant switching
away from natural gas as a fuel (for electricity generation and end-uses in homes and
businesses), then retraining and other supports for displaced workers may be needed as
part of a just transition program, as described in Chapter 4.
In sum, the construction of utility-scale renewables has been a success story for jobs
and workforce outcomes. Renewables have produced good family-supporting jobs
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and tapped into the state’s robust apprenticeship system for training. Where new skills
have been needed, they have been easily incorporated into apprenticeship training,
and no skill shortages have been reported. Finally, even without specific mandates
or policies, utility-scale renewable installations have been quite inclusive, according
to available evidence. More attention to tracking and reporting is needed to assess
where improvements are still needed, as the research shows that inclusion varies
by trade and union local. Our key recommendations include support for a statewide
pre-apprenticeship training strategy and attention to incumbent worker upgrade training
for emerging technologies. Finally, the state should consider the tremendous jobs
and workforce benefits of the current RPS system when assessing whether or how to
promote regional grid integration.

B. Distributed Renewable Energy Generation
In addition to the promotion of utility-scale renewables through the RPS, California
state policy has also promoted distributed energy resources. Definitions of the term
“distributed generation” vary, but the CEC defines it as smaller-scale renewable energy
projects:
Distributed generation is defined here as projects that are 20 MW or
smaller—including both self-generation and projects that do not directly
serve a home or business and are interconnected “in front of the meter” to
generate energy to be sold to load-serving entities or on the wholesale
market. Self-generation is defined as distributed generation systems
installed at a utility customer’s facility, business, or home. These systems
serve primarily on-site load or export excess power back to the grid through
net energy metering. As used in this report, behind-the-meter is a subset of
self-generation that refers to smaller residential or commercial systems that
use net energy metering.50
Rooftop solar is the largest category of “behind-the-meter” as defined by the CEC. As
of November 2017, about 10,500 MW of distributed energy capacity was installed in the
state: the great majority (8,600 MW) is in rooftop solar; the remainder is in small-scale
hydro, biomass, wind, and geothermal.51 The recent CEC decision to require solar
rooftop installations on most new residential construction confirms the likelihood that this
segment of the industry will continue to grow.52
The two main types of policies used by the state to encourage the development of
distributed generation are incentive programs and electricity pricing policies. Incentive
programs include the now-terminated California Solar Initiative (CSI) and the recently
expanded Self-Generation Incentive Program (SGIP), which provides incentives for a
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wide variety of distributed energy technologies, including combined heat and power
(CHP), fuel cells, solar PV, and wind turbine systems.53 The primary pricing policy is
net energy metering, which requires the utilities to credit owners of solar panels for the
excess electricity they produce on site. Net energy metering has been a critical driver of
the expansion of distributed generation, as more than 90 percent of customer-sited solar
projects in California take advantage of this pricing policy.54
The State is addressing concerns raised about the economic disparity in the adoption
of rooftop solar—i.e., that higher-income households can more readily adopt and
benefit from this clean energy technology. In 2015, for instance, the Legislature passed
Assembly Bill 693 (Eggman, Chapter 582, Statutes of 2015) to increase distributed
solar generation among low-income households by establishing the Solar Multifamily
Affordable Housing (SOMAH) program. The SOMAH program, administered by the
CPUC, will invest up to $100 million annually in distributed solar energy projects, serving
low-income renters at existing affordable housing properties across the state. Although
not as large as the CSI, the SOMAH program does represent a significant new subsidy
for residential distributed generation.
Senate Bill 43 (Wolk, Chapter 413, Statutes of 2013)55 is another initiative to improve the
equity outcomes for distributed solar. It requires IOUs to expand access to renewable
energy resources for ratepayers who do not have the means to access the programs
for homeowners by providing easier access to local solar generation through the federal
Investment Tax Credit and a Green Tariff Shared Renewables Program administered
by IOUs. The statute requires that the IOUs make renewable energy accessible to
customers who would not otherwise be able to purchase electricity from renewable
sources—renters who cannot install rooftop solar or individuals with low credit scores
who do not qualify for renewable installations, for example. SB 43 also requires that
one-sixth of the program capacity (100 MW out of 600 MW total) be reserved for projects
in the state’s most impacted and disadvantaged communities. Thus far, take-up has been
low, and efforts are underway to incorporate virtual net metering, which could increase
participation.

1.

Workforce Outcomes

a.

Job Growth

Projecting job growth in distributed renewable energy is challenging, because of rapid—
and sometimes inconsistent—changes in technologies and state policies related to both
distributed generation and energy storage. Another challenge to projecting job growth is
the uncertainty about the type of distributed generation systems (viz., rooftop solar and
community-scale solar) that will be built over time and which have different demands for
labor. While estimates of growth in rooftop and community-scale solar may be available,
data about the number of jobs created by each new megawatt installed is inconclusive.
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b.

Job Quality

Job quality is mixed in the distributed renewable energy generation segment of the
energy sector. Generally, wages are much lower and career pathways are limited in
smaller-scale (<1 MW) residential and commercial customer-sited solar installations,
commonly called rooftop solar, compared to wages in utility-scale solar (>20 MW).
Wages and benefits also differ within distributed solar depending on market segment
and company size. Firms serving institutional or large commercial solar projects tend
to compete on the basis of skill and qualifications, and are more likely to be unionized,
whereas in the smaller distributed solar market, low-cost is the primary competitive
driver among firms. Because of this difference in competitive dynamics, worker pay and
benefits and the use of certified apprentices is greater on larger distributed solar projects
(1-20 MW).56 In addition, large solar projects entirely funded by state or federal dollars
typically trigger prevailing wages which provide a floor on wages and benefits.57
Wage data that systematically distinguishes between rooftop solar installers and
utility-scale solar workers is incomplete, but differences can be inferred by comparing
the wages of electricians and solar photovoltaic installers (now a separate occupation
in the Bureau of Labor Statistics (BLS) standard occupation code, SOC 47-2231) that
explicitly excludes photovoltaic electricians.58 Most utility-scale solar workers are union
electricians or electrical apprentices 59 whereas 96% of solar installers work for building
contractors, according to BLS data.60
Electricians are trained to perform a much broader array of tasks and work on a much
wider set of construction projects than workers whose sole task is solar installation, and
this is reflected in their respective wages. The BLS Occupational Employment Statistics
data for 2017 for California shows a median hourly wage of $19.97 for photovoltaic
installers, compared to $30.88 for electricians.61 The National Solar Jobs Census, a
widely-cited annual survey by the solar industry, shows an average wage of $20 per
hour for “mid-level” full-time installers nationally in its 2017 edition, but does not report
wage data for California.62 The solar industry survey also changes what is included in the
installer category in its 2018 edition, excluding part-time worker wages and reporting the
wages of photovoltaic installers who are and are not electricians separately for the first
time. While different definitions and inconsistencies in the Solar Jobs Census preclude
comparison with the government data, the 2018 Solar Job Census supports the finding
that solar electricians are paid more than installers who are not electricians, reporting a
wage premium for electricians ranging from $4.32 to $6.48 per hour.63
The higher value that the labor market places on the more broadly trained electricians
also is reflected in wage mobility. BLS data for California in 2017 shows electricians at
the bottom end of the wage distribution were paid $17.06 and at the top end were paid
$52.36 per hour.64 In contrast, solar installers at the bottom end (10th percentile) of the
wage distribution were paid $14.58 per hour, and at the top end (90th percentile) were
paid $30.36 per hour.
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Previous research shows an even greater wage and benefits premium and career
ladders for union electricians, which are not specifically captured in the BLS data.
Exhibit 6.6 (Jones et al., 2016) shows the wage trajectory of solar installers compared to
union electricians, the main workforce for utility-scale solar array construction. Entry-level
installers and pre-apprentice electricians start at similar wages, but as pre-apprentices
gain experience, their wages rise slightly, and once they enter apprenticeship programs
and gain skills, their earnings grow much more quickly and significantly compared to the
earnings of solar installers. Once workers start their formal apprenticeship, they receive
full benefits, which Jones et al estimated to be valued at $31.54 per hour at the time of
the study.65 This difference between electricians and installers widens substantially once
apprentices graduate to journey-worker status.
Exhibit 6.6. Comparison of Wages and Wage Trajectories for Rooftop Solar
Installers and Union Electricians, example for California Bay Area

Source: Betony Jones, Peter Philips, and Carol Zabin, “The Link Between Good Jobs
and a Low Carbon Future” (UC Berkeley Donald Vial Center on Employment in the
Green Economy, July 2016), http://laborcenter.berkeley.edu/the-link-between-goodjobs-and-a-low-carbon-future/.
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c.

Job Access

Limited information is available about the racial and ethnic diversity of the workforce
in distributed solar. Demographic data for 2017 from the Solar Foundation, an industry
association, shows underrepresentation of people of color in the solar industry, with
African Americans comprising 7.7 percent, Asians and Pacific Islanders comprising 14.6
percent, and Latinos/Hispanics at 20.9 percent—but these numbers are aggregated
averages and include professional, white-collar, and blue-collar workers in both
distributed and utility-scale solar.66 The solar rooftop installer workforce likely mirrors the
overall residential and commercial construction occupations, which are heavily Latino.
In terms of geography, unlike utility-scale solar farms, which require large areas of
land, rooftop solar can be sited in populated localities where people live and job needs
are critical. A number of urban equity and workforce groups have mobilized to develop
specific interventions to ensure that urban rooftop solar projects hire workers with
significant and specific barriers to employment. For example, GRID Alternatives—the
administrator for the Single-Family Affordable Solar Homes Program launched in
2009 as part of the California Solar Initiative—maintains formal partnerships in a few
locales with community-based workforce development organizations (CBOs). These
organizations, which include Homeboy Industries and the East LA Skills Center in Los
Angeles and Rising Sun Energy Center in the San Francisco East Bay, provide training to
formerly incarcerated ex-gang members and other workers facing significant barriers to
employment as a first step towards helping them accessing paid entry-level employment.
As discussed in Chapters 2 and 3, improving inclusion in low-wage renewable energy
jobs should not be considered a success story unless the entry-level jobs have a robust
career trajectory that allows workers to move up as they gain experience and skills.
Otherwise, the racial and ethnic hierarchies in the broader labor market are simply
replicated in the renewable energy workforce. As shown in Exhibit 6.6, this lack of a
career ladder is the most significant deficiency of most of the jobs in distributed solar. The
lack of career ladders and upward mobility is a structural fact of much of the low-wage
labor market in California and the nation, and is a major a challenge to organizations that
are dedicated to inclusion.67 In the construction industry, the most successful inclusion
programs for rooftop solar work are those that partner with apprenticeship programs
because these programs ensure that the entry-level step leads to a second step into a
career.68

d.

Workforce Training infrastructure

There are numerous rooftop solar installation training programs in California, although
their number has decreased substantially from the heyday of “green jobs” training
programs funded by the post-recession American Recovery and Reinvestment Act
(ARRA) enacted in 2009.69 Community college programs have all but disappeared
because graduates were not being placed in career-track jobs. Components of curricula
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from these programs have been incorporated in apprenticeship programs that partner
with community colleges for the classroom portion of apprentice training.70 A number of
non-profits serving workers with barriers to employment have solar training programs,
the most successful of which serve as pre-apprenticeship programs that are linked to
state-certified apprenticeship, such as Richmond BUILD or Rising Sun Energy Center in
the Bay Area.

2.
a.

Workforce Recommendations
Demand-Side Workforce Policy Levers

Low wages and lack of career ladders in many distributed solar jobs is not an inevitable
characteristic of the industry, but rather a consequence of the lack of labor standards and/
or lack of unionization. A major challenge is the fact that consumer-owned rooftop solar
per kilowatt-hour is more expensive than utility-scale solar, as documented in a number
of reports.71 In this context, there is concern that increasing wages for this relatively
low-skilled work could raise costs and dampen demand. However, labor costs represent
a small fraction of total project costs: even substantial increases in wages will cause only
a small percentage increase in project costs. For example, if installation labor represents
20 percent of the total cost of a rooftop solar project, increasing worker compensation by
25 percent would increase total project costs by only 5 percent (and this figure assumes
there are no gains in productivity associated with higher wages). Solar costs overall are
at an all-time low, so small increases in total project costs are unlikely to alter the growth
trajectory of distributed solar energy.72
Distributed solar can be deployed in ways that favor better jobs.73

 Include responsible contractor standards in incentive
programs for distributed generation.


Use skill standards in distributed generation incentive
programs to ensure safe and proper installation and
performance.



Focus resources on program models that operate at larger
scale where skilled and trained workforce standards can be
incorporated. For distributed generation, these include:
o Installation of Larger Distributed Renewable Projects: By modifying net
metering and subsidy programs like SOMAH to encourage greater scale for
distributed generation, it becomes more feasible to pursue better workforce
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outcomes while maintaining a robust distributed generation policy. Larger
scale projects have a lower cost: the state’s most recent solar statistics show
that since 2015, installations below five kW in size have an average cost of
more than $5 per watt, whereas 1,000-kW projects average $2.24 per watt.74
o Support for Solar Installations in MUSH Markets: Solar installations on
buildings in MUSH markets (municipalities, universities, schools, hospitals)
can ensure that California’s solar investments benefit the public at large, rather
than just the higher-income segment of the population.75 Since contractors on
public works projects must pay prevailing wages and utilize apprentices for a
minimum percentage of work hours, the jobs created by solar projects in these
markets would be family-supporting, career-track jobs. Prop. 39, discussed
further on, funds energy efficiency and clean energy projects for K-12 public
schools and community colleges; other parts of the MUSH sector are also
viable targets for distributed solar.
o Focus on Community-Shared Solar and Explore Bundling of Individual
Rooftop Solar Projects: Community-shared solar is an emerging model
for solar deployment with the potential to advance good jobs and expand the
solar-market customer base dramatically. Breaking out of the mold of either
utility-scale solar arrays or individual solar rooftop projects, community-shared
solar projects are usually in the mid-sized range (one to five MW). This
scale represents an underdeveloped “sweet spot” for advancing distributed
generation. The larger-scale, lower-cost procurement models can serve larger
groups of users because projects are not tied to individual property owners
and can achieve greater economies of scale than individual rooftop projects.
Moreover, community solar projects usually involve a competitive solicitation
for the installation that is administered by a professional rather than negotiated
by individual home or business owners. All of these attributes also make it
easier to incorporate the wage and training standards common to utility-scale
solar projects. A promising California model is a shared solar pilot being
developed by the Los Angeles Department of Water and Power (LADWP) for a
10-MW project on public buildings and parking lots that will enroll up to 13,000
renters and provide subsidies for low-income renters.76
The program will include the same training strategy and labor standards
as the LADWP weatherization program, a best-practice program described
below in the energy efficiency section of this chapter. Bundling individual solar
rooftop projects into a single contract is another possible means of promoting
distributed generation at a scale large enough to incorporate skilled and
trained workforce standards.
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 Incorporate workforce analysis into emerging technology
support programs.
As for utility-scale renewables, agencies involved in supports for emerging technologies
have the opportunity to incorporate a requirement for workforce analysis in grant
solicitations that fund research, demonstration, and pilot incentive or procurement
programs. This workforce analysis could identify the key occupations that need to be
engaged for successful performance of the emerging technologies and the specific
skill gaps, if they exist. Chapter 3 also recommends using this information to provide
the workforce development institutions with much clearer signals about upcoming
skill-upgrade needs than are currently available.

 Use job impact metrics to measure the impact of distributed
renewable energy construction on access and inclusion.
There is very little systematic information about the job quality and job access impacts
of the state’s various distributed generation policies. Tracking and reporting on the job
impacts of climate policy is necessary to measure progress over time.

b.

Supply-Side Workforce Development Strategies

The lessons of previous rooftop solar training indicate that state resources should
support broad occupational training rather than technology-specific training. The broader
approach gives workers the foundational training of a skilled trade and prepares them
to quickly adapt as new technologies mature and are deployed. Because rooftop solar
is construction work and the state has robust certified apprenticeship programs in the
skilled trades, the best opportunity for solar training occurs when it is incorporated into
pre-apprenticeship training that leads to apprenticeship in a skilled trade, as in the
case of Rising Sun Energy Center. The training curriculum may include knowledge and
skills related to solar (or other new technologies), but as discussed in Chapter 3, preapprenticeship programs encompass an in-depth, multi-craft curriculum that provides
basic training needed to enter apprenticeship in any number of building and construction
trades. For entry-level workers from disadvantaged communities, social enterprises like
Homeboy Industries and on-the-job training through certain job classifications (e.g., the
electrical trade’s “solar panel installers”) can also provide much more extensive work
experience than generally found in a short pre-apprenticeship program, which makes it
more likely that they will get into an apprenticeship program and be successful once they
become an apprentice in a state-certified program.
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 Fund and participate in the pre-apprenticeship training strategy
embodied in the statewide High Road Construction Careers
initiative.
For programs targeting solar rooftop installation for low-income households, such
as GGRF solar programs administered by the California Department of Community
Services and Development (CSD) or the SOMAH program administered by the IOUs,
there is an important opportunity to use solar rooftop installation as on-the-job training
linked to pre-apprenticeship training programs. Essentially, training needs to be closely
connected to jobs through structured partnerships that include employers. In the case of
construction occupations, like solar installers, programs are much more effective when
linked to apprenticeship programs that always include employer funding and involvement
in curriculum. Apprenticeship remains the most important route to a middle-class career
in construction. See Chapter 3 for an in-depth explanation of pre-apprenticeship and
apprenticeship.

C.

Energy Efficiency

Energy efficiency is a major part of the 2020-2030 Scoping Plan, accounting for slightly
more than 10 percent (64 out of 621 MMTCO2e) of the reductions of greenhouse gas
emissions needed to meet the state’s 2030 target.77 The key role of energy efficiency is
codified in SB 350, which directs the California Energy Commission (CEC) to establish
energy efficiency targets that achieve a statewide, cumulative doubling of energy
efficiency savings in electricity and natural gas final end uses by 2030.78 The CEC has
calculated that this is equal to about 83,000 gigawatt hours of electricity savings and
roughly 1 billion therms of natural gas savings in the year 2029, the last full year before
the SB 350 deadline.79
Neither the legislation nor the Scoping Plan prescribes specific policies or regulations
on how to achieve this target. Instead, the Scoping Plan relies on the numerous policies
and wide-ranging set of programs that already exist and that are mostly identified in the
Existing Buildings Energy Efficiency Action Plan (EBEE Action Plan), which serves as
the state’s roadmap to meet the doubling of energy efficiency savings.80 The energy
efficiency programs are designed to encourage the owners of existing building stock and
industrial and agricultural facilities to lower their energy use and to mandate that new
homes, buildings, and other infrastructure investments incorporate specific requirements
for materials and building systems that will lower energy use in the built environment.
Energy efficiency programs and policies fall into three major categories: 1) publicly- and
ratepayer-funded investments that fully subsidize building energy retrofits (e.g., the
state-funded Prop. 39 school retrofit program, utility ratepayer-funded low-income
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weatherization programs administered by the IOUs, and the similar low-income
weatherization program administered by CSD with funds from the state’s Greenhouse
Gas Reduction Fund (GGRF) and federal sources); 2) ratepayer-funded incentives that
encourage private investment in energy efficiency retrofits by providing rebates or other
assistance to lower project costs; and 3) energy-saving requirements embedded in
Title 20 Appliance Energy Efficiency Standards and Title 24 Building Energy Efficiency
Standards.81 The IOU programs are designed to facilitate market adoption of new
practices and technologies to achieve savings, which are then mandated in building
codes and appliance standards once market adoption without subsidies is deemed
feasible.
The largest source of incentives and subsidies to encourage energy efficiency retrofits
derives from ratepayers, who pay a fee on their utility bills that adds up to approximately
$1.2 billion per year for energy efficiency programs, not including the low-income
weatherization program addressed below. These funds are administered by the state’s
IOUs. Utility programs are expected to deliver about 44 percent of the total electricity
savings required under SB 350.82 These funds are largely dedicated to incentivizing
private-sector investment in energy efficiency through rebates, marketing and education,
and technical advice, with about $30 million per year for workforce training and education.
In addition to the IOU incentive programs, the state has several grant programs that
do not require participant contributions. Prop. 39, passed in 2012, has provided
approximately $350 million per year for retrofits in California K-12 schools and community
colleges.83 CSD and the IOUs have low-income weatherization programs; the IOUs
allocated a total of $201.6 million to these programs in 2017, while CSD’s program was
allocated $18 million that year from the GGRF.84 Low-income weatherization programs
are fully subsidized investments, rather than incentives that pay only partial costs.
The state’s building codes and appliance standards (Title 20 and 24, respectively) are
expected to deliver about 29 percent of savings needed to achieve the SB 350 mandate,
mostly by affecting new building construction but also applicable to major renovations
and remodels. Finally, there are a set of policies embodied in AB 758 (Skinner, Chapter
470, Statutes of 2009) and AB 802 (Williams, Chapter 590, Statutes of 2015)85 aimed at
overcoming barriers to market adoption of energy efficiency through benchmarking, utility
data transparency, and other means to create market transparency and thereby spur
investment.86 While these policies aim to prime the market and generate job growth, they
themselves are unlikely to influence job quality and job access in energy efficiency and
therefore will not be addressed here.
To meet energy savings targets in SB 350 through the entire suite of policies and
programs described below, an estimated 50,000 jobs will be generated per year. This
jobs projection is based on estimates of the amount of investment needed to achieve
cumulative 83,000 gigawatt hours of electricity savings and 1 billion therms of natural
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gas savings by 2030.87 The EBEE Action Plan has calculated that about $8 billion dollars
would be needed annually to achieve the 2030 target. The jobs projection is derived using
a “jobs factor” (i.e., the jobs generated per million dollars of investment in energy efficiency
upgrades), reported by Zabin and Scott (2013) in their literature review of studies that
forecast or estimate the impact of specific energy efficiency programs on jobs per year.88
In their analysis, they find that every $1 million of investment in energy efficiency retrofits
generates 6.2 direct job-years (one job-year equals 2,080 hours, or one FTE for one
year). If these figures are applied to the CEC estimate of an $8-billion-per-year investment
needed to achieve the target of doubling savings, such investments would produce
roughly 50,000 full-time equivalent jobs every year through 2030.

C1. IOU Energy Efficiency Programs
Workforce issues have received significant attention in the energy efficiency arena,
especially in the IOU programs, and this extensive prior work informs the analysis in this
section.89

1.

Workforce Outcomes

a.

Job Growth

Using the same jobs per million dollars of investment of 6.2 million direct job-years,
the IOU ratepayer investment would yield approximately 15,800 jobs per year. This
calculation is based on energy efficiency budgets of about 1.2 billion dollars per year
as well as estimated customer investments, since customers must invest their own
resources to be eligible for rebates and other incentives.90

b.

Job Quality and Job Access

There is limited information on job quality and job access for workers carrying out
energy efficiency work in the IOU-administered energy efficiency programs. The IOUs
do not collect data on their programs’ job quality or access outcomes. However, two
comprehensive studies of workforce issues in energy efficiency commissioned by
the California Public Utilities Commission, the 2011 California Workforce Education
and Training Needs Assessment for Energy Efficiency, Distributed Generation, and
Demand Response (Needs Assessment) and the 2014 Workforce Issues and Energy
Efficiency Programs: A Plan for California’s Utilities (WE&T Guidance Plan (Guidance
Plan), surfaced concerns about job quality based on information gathered from workers,
contractors, training providers assisting graduates with job placements, and industry
experts.91 The Needs Assessment found qualitative evidence of low wages paid by some
residential and HVAC contractors that participate in IOU-administered energy efficiency
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programs, as well as very little participation of union contractors. Both studies concluded
that the IOU programs pay limited attention to both job quality and work quality. With
the exception of a handful of programs, contractors can qualify for participation in IOU
incentive programs as long as they self-report that they have acquired the basic licensing
required by law. The studies concluded that contractors who carry out energy efficiency
retrofits face similar market conditions and similar patterns of wage disparities, and
pockets of wage and hour violations, that occur in the general private construction labor
market.
The California Public Utilities Commission (CPUC) ordered the IOUs’ low-income Energy
Savings Assistance (ESA) program and the broader energy efficiency programs to collect
data on the jobs and workforce outcomes of the programs, but this data collection has not
yet been performed.92 The IOUs have also been directed to develop inclusion programs
in a number of decisions, e.g., Decision 12-11-015, which states: “The utilities should
develop pilot approaches collaboratively with stakeholders to incorporate workforce
diversity and inclusion goals into their third-party contractor selection process.”93 The
IOUs have taken some very small initial steps to address inclusion through labor-demand
mechanisms in programs, but these actions have been minimal.94 They have identified
the low-income weatherization programs as being the best fit to serve as the main route
for inclusion, but this would limit inclusion to the lowest tier of jobs supported by the IOU
energy efficiency programs. As stated in Chapter 3, successful inclusion programs must
target career-track jobs that offer mobility as skills are acquired; otherwise, they simply
replicate the gender and racial hierarchies that already exist in the labor market.

c.

Workforce Development Infrastructure

Each year, the IOUs invest about $30 million a year of ratepayer funds in workforce
education and training, most of it funding the eight IOU Energy Training Centers
located throughout the state, and a smaller amount dedicated to educational
programs for K-12 schools. As reported in the 2011 California Workforce Education
& Training Needs Assessment for Energy Efficiency, Distributed Generation, and
Demand Response (Needs Assessment), which performed an exhaustive review
of these programs, the Energy Training Centers offer a variety of programs:
classes, information dissemination, customized demonstrations and consultations,
and equipment lending libraries. By far the most predominant activities are very
short “one-off” classes on specific topics related to energy efficiency and related
demand-side management activities. Exhibit 6.7 summarizes key features of the eight
IOU Energy Training Centers.
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Exhibit 6.7. Summary of Energy Training Centers in California, 2012
Utility

Training Center

Location

Primary
Audience

Commercial
San Francisco
and Industrial
Professionals
Pacific
Gas &
Energy Training
Residential Sector
Stockton
Electric
Center (ETC)
Professionals
(PG&E)
Food Service
Commercial
Technology
San Ramon
and Industrial
Center (FSTC)
Professionals
Customer
Commercial
Technology
Irwindale
and Industrial
Application
Southern
Professionals
California Center (CTAC)
Edison
Agricultural
Agricultural and
(SCE)
Technology
Tulare
Industrial Sector
Application
Professionals
Center (AgTAC)
Southern
Energy
Commercial
California
Resource Center
Downey
and Industrial
Gas
(ERC)
Professionals
(SCG)
Energy
Commercial
San
Resource Center
San Diego
and Industrial
Diego
(ERC)
Professionals
Gas and
California Center
Electric
Residential Sector
for Sustainable
San Diego
(SDG&E)
Professionals
Energy (CCSE)
Pacific Energy
Center (PEC)

No.
No.
2010-2012
Sessions
Attendees
Budget
Offered
2009
164
90

7,716
$34 million

8,662

—

—

211

8,634
$21 million

146

140

2,272

$8.8 million

84

9,485

6,385
$12 million

195

Total

9,194
$75.8
million

42,863

Source: Carol Zabin et al., “California Workforce Education & Training Needs Assessment for Energy
Efficiency, Distributed Generation, and Demand Response” (UC Berkeley Donald Vial Center on
Employment in the Green Economy, March 2011), http://laborcenter.berkeley.edu/california-workforce-education-and-training-needs-assessment-for-energy-efficiency-distributed-generation-and-demand-response/.

Putting California on the High Road: A Jobs and Climate Action Plan for 2030

231

CHAPTER 6: Energy Sector

The Needs Assessment and the Guidance Plan concluded that while the Energy Centers
provide technical information for contractors and consultants, the IOU workforce
development strategy overall is largely ineffective for advancing the goal of improving the
skills of the workforce involved in energy efficiency work. The predominance of one-off
classes that are not connected to career training paths, the lack of coordination and
integration with the main institutions that train workers in this field, the minimal success
in developing industry-led training programs all detract from program effectiveness. Due
to lack of workforce development expertise, the programs also fall short in effectively
supporting their stated goal of improving inclusion of workers from disadvantaged
communities into careers related to energy efficiency. The technical energy efficiency
expertise of the staff is a valuable asset, but it would be better deployed in advising
industry training partnerships, state-certified apprenticeship programs, and community
college and four-year university departments.95
IOU support and collaboration with the apprenticeship programs and the community
colleges should be greatly expanded, since these institutions train the bulk of the
workforce that will actually impact energy use in buildings. The IOUs have begun to
revise their programs to promote greater alignment and collaboration with the main
post-secondary training institutions instead of creating their own niche programs. For
example, the IOUs supported curriculum development for the California Advanced
Lighting Controls Training Program (CALCTP) certification described below and helped
the sheet metal apprenticeship program incorporate best-practice installation training in
their HVAC programs.

2.
a.

Workforce Recommendations
Demand-Side Workforce Policy Levers

The use of ratepayer incentives and subsidies to encourage energy savings offers an
opportunity to insert a variety of workforce standards to improve job quality. Recent
decisions by policymakers support this approach. SB 350 required the development
of a responsible contractor policy for IOU energy efficiency incentive programs, and
discussions are underway about what this policy should contain. A recent CPUC decision
orders the IOUs to require workforce skill standards for their incentive programs for
the first time. 96 This recent recognition of the value of workforce standards supports
and aligns with the following specific recommendations, drawn largely from the 2014
Guidance Plan.
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 Include responsible contractor standards in all IOU energy
efficiency incentive programs.
The CPUC should adopt a responsible contractor policy whereby contractors
participating in energy efficiency incentive programs must meet a baseline set of
standards. The specific policy recommendation includes compliance with existing legal
requirements and safety measures, and for individual projects exceeding $100,000 or
contracts for multiple projects exceeding $1,000,000, contractors comply with a skilled
workforce requirement based on state-certified apprenticeship.

 Incorporate skilled and trained workforce standards for
contractors participating in IOU incentive programs.
Specifically, the Guidance Plan recommended that contractors ensure that 60 percent
of the jobsite workforce is comprised of journey-level workers or apprentices from a
state-certified apprenticeship program or provide other proof of skilled workforce. This
approach is similar to the skilled and trained workforce requirements found in Senate Bill
54 (Hancock, Chapter 795, Statutes of 2013)97 for refinery upgrade workers and several
housing laws. See Chapter 2 for an explanation of these requirements.

 Utilize specialized certifications for emerging technologies,
such as advanced lighting and other building controls.
The CPUC should require skill certifications for emerging or advanced technologies that
require specialized skills. Key criteria that certifications should meet include endorsement
by experts, industry recognition, and link as an upgrade to an existing occupational
training pathway rather than a stand-alone training with no prerequisites. The CPUC’s
decision is now requiring one example of this type of specialized certification: the
California Advanced Lighting Controls Training Program (CALCTP) and its corresponding
certification. CALCTP is an upgrade certification that can only be obtained by certified
electricians who have the foundational training and competency needed to gain the
specialized skills for this new technology.
The discussions about workforce issues in the CPUC proceedings on IOU energy
efficiency programs have centered on incorporating skill standards into IOU programs for
the purpose of realizing energy savings by ensuring effective installation, operations, and
maintenance of energy efficiency equipment. This approach requires that participating
contractors and workers have the skills necessary to ensure quality work (i.e., to make
certain that equipment is properly installed, commissioned, and maintained and that
buildings are designed, constructed, and retrofitted consistent with best practice and
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technical specifications for energy efficiency). This concern emerged from the substantial
evidence of poor-quality installations of energy-efficient HVAC and other equipment and
building systems, resulting in incomplete energy savings.
Numerous studies highlight poor-quality installation as a significant factor in the failure
to obtain expected energy savings from more efficient lighting or HVAC systems, which
in turn slowed market adoption.98 For example, a CEC study found that poor-quality
installation of cooling systems results in a 20- to 30-percent increase in energy use.99
The IOUs’ recently proposed Energy Efficiency Business Plans for 2018-2025 confirm
that workers installing HVAC systems rarely have the technical knowledge, skills, or
abilities necessary to implement industry standards for HVAC quality installation, and
as a result, there are “high failure rates for job performance on routine tasks.”100 There
is also evidence that utility customers strongly support the utilities taking a role in
pre-screening and certifying contractors to ensure both consumer protection and quality
work.101
In general, improvements in job quality is a secondary benefit of a focus on skill
standards and certifications. In the construction industry in particular, apprenticeship
skill standards are, in fact, tied to prevailing wage standards set by the California
Department of Industrial Relations (DIR). The DIR actually establishes the wage
ladders for apprentices as they progress through their three- to five-year apprenticeship
program, culminating in the journey-level prevailing wage upon graduation. Therefore,
the recommendation for using workforce skill standards to help ensure quality work gives
rise to a “high-road” strategy that will result in quality jobs, as well. See Chapter 2 for a
discussion of prevailing wages and apprenticeship.
The undervaluing of workforce standards in IOU energy efficiency incentive programs is
compounded by the requirement that they meet a narrowly defined cost-effectiveness
test, which focuses heavily on the direct and immediate financial costs and benefits to
the IOUs and incentive program participants. Environmentalists, consumer advocates
and others have critiqued the state’s methodology for evaluating the costs and benefits
that go into this test, questioning particularly their limited definition of benefits.102 One
of these benefits that hasn’t yet been considered is the market transformation effects of
building a pool of qualified workers and contractors. This impact transcends individual
ratepayer subsidized projects because the same contractors and workers will also work
on non-subsidized projects. In addition, despite the significant impact that installation
quality has on actual energy savings outcomes, the IOUs’ cost-effectiveness calculations
are generally based on “claimed” savings from engineering estimates rather than actual,
verified energy savings.103 By failing to take a broader view of the costs and benefits
of energy efficiency programs, current cost-effectiveness calculation requirements
can create an artificial barrier to the implementation of workforce skill standards. Any
discussion of reforming the cost-effectiveness test should include workforce issues along
with the other concerns that have already been raised.
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 Phase incentives so that they first target those segments of
the industry, such as the MUSH market, that have both higher
emissions reductions per dollar invested and better workforce
outcomes.
The IOUs should create a focused program on the MUSH markets (including subsidized
multi-family residential buildings), which represent a prime opportunity for promoting
deep retrofits, good jobs, public benefits, and increased opportunities for workers from
disadvantaged communities. Projects in MUSH markets are usually already subject to
prevailing wage and apprenticeship requirements because they are subject to public
works labor code. They also generally include larger projects and more complex work
requiring higher skills (and higher wages). Public ownership of buildings also offers
opportunities for deeper retrofits that require longer payback periods. While Prop. 39 has
provided significant funding for the schools segment of the MUSH market, there remains
a sizable cost-effective investment opportunity that can lower greenhouse gas emissions,
provide benefits in disadvantaged communities, generate good jobs with benefits, and
broaden opportunities for entry-level workers from disadvantaged communities. This
does not mean neglecting the residential market, but rather de-emphasizing single family
homes until better targets have been exhausted.

 Expand the use of community workforce agreements (CWAs)
for agencies or other government entities that fund large-scale
construction projects.
The IOUs should adopt strategies to increase local and disadvantaged hiring across the
portfolio of IOU programs; so far, such strategies have been aimed at only low-income
weatherization programs. The IOUs should encourage the use of CWAs wherever
possible, particularly with the funds they administer via third-party contracts and
government partnerships. The targeted and local hire requirements in CWAs are key to
broadening career opportunities for workers from underrepresented and disadvantaged
communities. Scale is an issue here, since some of the projects are too small to
accommodate a local or targeted hire strategy (see Chapter 2 on CWAs).

 Use job impact metrics to measure the impact of IOU energy
efficiency programs on access and inclusion.
There is very little information about the job quality and job access impacts of the IOU
energy efficiency programs. Tracking and reporting on the job impacts of climate policy is
necessary to measure progress over time.
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 Incorporate workforce analysis into emerging technology
support programs.
Chapter 2 of this report recommends that agencies involved in supports for emerging
technologies incorporate a requirement for workforce analysis in grant solicitations that
fund research, demonstration, and pilot incentive or procurement programs. The IOUs
should require workforce analysis in their multiple emerging technologies programs to
identify the key occupations that need to be engaged for successful performance and the
specific skill gaps, if they exist.

b.

Supply-Side Workforce Training

The IOUs currently manage a training fund of about $30 million annually from their
ratepayer-funded energy efficiency budget, very little of which goes to support the
workforce training strategies outlined in Chapter 3. These ratepayer funds could be
put to better use if they supported a collaborative interagency approach that included
the state’s workforce and energy agencies. The key role of the IOUs would be to
identify emerging technologies that may require skill upgrades—as well as the specific
knowledge and skills needed—rather than directly administering training programs.

 Fund and participate in the statewide pre-apprenticeship
training strategy.
The IOUs have a commitment to improving inclusion for disadvantaged workers in
energy efficiency activities, yet have little experience in doing so. Since these activities
are largely in the construction industry, the IOUs should use their funding for inclusion to
support the statewide pre-apprenticeship strategy that is a key component of the High
Road Construction Careers Initiative, rather than create their own programs.

 Expand upgrade training for incumbent workers for emerging
technologies through industry training partnerships.
Training in new skills and knowledge for emerging technologies will need to be
incorporated into apprenticeship or journey upgrade programs. The IOUs should support
and advise the joint apprenticeship committees that are in charge of curriculum upgrades.
See Chapter 3 for the recommendations on curriculum upgrades and instructor training
for emerging technologies.
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 Support the development of high-road training partnerships in
operations and maintenance.
In addition to the installation of energy efficient equipment through retrofits, the
maintenance and operations of that equipment in buildings and industry is often
carried out by operations workers rather than construction industry workers. Stationary
engineers, building operators, and maintenance workers, janitors and custodial workers
all play a role in maximizing energy savings. Supporting high-road training partnerships
in this arena is also important. See the Promising Practice #3.3: Green Janitors
Education Program in Chapter 3.

C2. Prop. 39 California Clean Energy Jobs Act
The California Clean Energy Jobs Act (CCEJA) was created under Prop. 39 in 2012, and
enabling legislation was produced in Senate Bill 73 (Committee on Budget and Fiscal
Review, Chapter 29, Statutes of 2013).104 The CCEJA is the state’s second-largest
source of funding for energy efficiency retrofits. It is a set of programs focused on
improving energy efficiency and promoting clean energy projects and jobs in California’s
public schools and community colleges. These programs fall into three categories:
1) direct grants for energy audits, retrofits, and renewable energy installations
(administered by the California Energy Commission for K-12 schools and the California
Community College Chancellor’s Office for community colleges); 2) loans and technical
assistance to support these projects (administered through existing loan programs of
the California Energy Commission); and 3) job training and workforce development
programs intended to grow and maintain the state’s pool of construction workers qualified
to perform clean energy upgrades (administered through the California Community
Colleges Chancellor’s Office, the California Workforce Development Board (CWDB), and
the California Conservation Corps).Prop. 39 explicitly states that funds should “create
good-paying energy efficiency and clean energy jobs in California” and should support
training and employment for disadvantaged youth, veterans, and others in jobs on
these projects. Reporting on these training and employment outcomes was part of the
legislative mandate.

1.

Workforce Outcomes

a.

Job Growth

The 2016 Prop. 39 Jobs Report105 found that the program created about 4,400 direct jobs
from an estimated public investment of $752 million in grant funds in K-12 school retrofits,
from 2014 to 2016, at an estimated 5.9 jobs per $1 million of investment in energy
efficiency retrofits.106 If the program continues current funding trends of about $350
million per year through 2030, the program will create about 2,100 jobs per year and a
total of about 25,000 job-years.
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b.

Job Quality

Because the CCEJA program is funded with general fund revenues, it is considered
a public work and requires the full suite of labor standards embedded in public works
labor code. Contractors must pay prevailing wages, thereby ensuring high job quality,
including family-supporting wages and benefits. The Department of Industrial Relations
determines prevailing wages for journey-level workers as well as for apprentices, whose
wages increase as they advance in their training (see Chapter 3).

c.

Job Access

Data on job access is currently incomplete but provides more insight into job access than
is available for other programs. The Prop. 39 Jobs Report documents that apprentices
performed 18 percent of the work on CCEJA K-12 projects.107 This finding is in line
with the apprenticeship ratios required in public works and represents a significant
incorporation of trainees into job-site work.
Statistics from the Division of Apprenticeship Standards shows that more than 60 percent
of apprentices in the construction trades statewide are people of color, but these are
overall numbers for the state rather than specific information about workers on Prop. 39
projects. The Department of Industrial Relations, which enforces prevailing wage law and
has the authority to access home addresses of workers, is in the process of developing
an online system to collect detailed information from certified payroll data. When that
becomes available, it may be possible to match addresses of workers with information
from the CalEnviroScreen tool, one of the main tools available to measure the level of
inclusion of disadvantaged workers, as described in Chapter 1. The CalEnviroScreen
could then be used to track the percentage of workers who reside in disadvantaged
communities.

d.

Workforce Development Infrastructure

The CCEJA also committed funding for workforce training through three sub-programs:
funding for training in the community colleges as part of the allocation for retrofits on
community college buildings, funding for pre-apprenticeship training administered by the
CWDB, and funding for the California Conservation Corps.108
The Community College Program received $6.29 million for FY 2016-17 for workforce
development, with funds for grants for community colleges to purchase new equipment,
create and improve student curriculum, and provide professional development for
faculty to prepare students for jobs in the clean energy sector, as well as funds to
support regional collaboration in the energy, construction, and utility sectors, including
the development of partnerships and networks to support continued student and faculty
success.109
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The community college industry partnerships funded by CCEJA workforce training
allocations has incorporated new knowledge and skills in training programs for
credentials in traditional occupations that impact energy use. With CCEJA workforce
training funds, the community colleges have embarked on a proactive curriculum
upgrade for priority occupations, which includes working with businesses engaged in
building automation and other emerging technologies.
For example, through their “sector navigator program”110 the community colleges
identified facility managers as a key occupation in implementing energy efficiency efforts
in commercial buildings and found unfilled job openings due to an aging workforce and
a lack of qualified applicants to replace retirees. In collaboration with the International
Facility Management Association (IFMA), they identified 11 core competencies, which
were mostly aligned with business management degree requirements. The colleges then
created a specialization within business management degrees for a facility manager’s
credential, which included developing a new three-unit course on energy efficiency and
offering internships provided by IFMA.111 The community colleges are using the same
approach for other critical technical occupations in the energy efficiency space.
The CWDB-administered pre-apprenticeship program (see Promising Practice #6.2:
Pre-Apprenticeship Programs for Structured Pathways Into Apprenticeship) boasts
high job-placement rates and now serves as a model for a statewide pre-apprenticeship
strategy with funding from a variety of other state sources. The elements of the Prop. 39
pre-apprenticeship grant program are now being incorporated into the dedicated funding
guidelines for pre-apprenticeship training in Senate Bill 1 (Beall, Chapter 5, Statutes of
2017),112 the transportation funding bill, and are an essential component of the statewide
High Road Construction Careers initiative.
It is important to note, however, that participants from the CWDB training programs
were not usually placed into Prop. 39 energy retrofit projects. As explained in the
recommendation for a statewide strategy for pre-apprenticeship in Chapter 3, it does
not make sense for each clean energy program to have its own training program.
Instead, the goal of pre-apprenticeship programs should be to place graduates in an
apprenticeship program, no matter what construction projects they end up working on.
Timing is everything in construction, and union dispatch halls place apprentices into
whichever construction project needs them at that moment. There is no reason to expect
that those who graduate from pre-apprenticeship training programs funded by Prop. 39
and succeed in entering an apprenticeship program would be channeled into Prop. 39
projects specifically, especially since these form a miniscule portion of public works
construction in the state at any point in time. Prop. 39 projects can contribute to inclusion
when they are implemented in schools where a community workforce agreement (CWA,
described above and in Chapter 2) is already in place, or is newly created to cover the
retrofit projects.
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The California Conservation Corps’ (CCC) Energy Corps training program serves
at-risk youth and veterans providing job readiness skills and training in entry-level energy
efficiency skills. Since program inception, 708 Corps members have learned to conduct
basic energy surveys, while another 408 Corps members have trained to carry out simple
energy efficiency retrofits such as lighting replacements. The CCC trainees completed
more than 1,300 energy surveys that provide an inventory of building equipment and
compilation of data use in t K-12 Schools, which the California Energy Commission used
in its planning for the K-12 retrofits.113

2.
a.

Workforce Recommendations
Demand-Side Workforce Policy Levers

 Use community workforce agreements (CWAs) in all Prop. 39
funded school retrofits over $1 million or if there is already a
PLA or CWA for construction in the school district.
Prop. 39 already incorporates labor standards, including prevailing wages and
apprenticeship standards. By using CWAs (as described in Chapter 2), Prop. 39 funded
retrofit projects would also include targeted and/or local hire provisions that make it
feasible to create career pipelines for disadvantaged workers, from pre-apprenticeship
to state-certified apprenticeship—the best career pathway to help entry-level workers
gain skills, receive wage increases as skills are acquired, and advance to a middle-class
career as a skilled tradesperson.

b.

Supply-Side Workforce Training

 Participate in state-wide pre-apprenticeship strategy.
It is much more effective for clean energy/energy efficiency programs to participate in
the pre-apprenticeship strategy that is a key component of the statewide High Road
Construction Careers initiative, as described Chapter 3 and below, in Promising
Practice #6.2, than for each program to create its own new pre-apprenticeship program.
The High Road Construction Careers framework can apply to all construction sector
pre-apprenticeship initiatives in California, regardless of funding source and purpose.
One opportunity that is unique to energy efficiency, but did not come to fruition when the
training funds for the CCEJA were available, is the training of building services workers
such as custodial staff and, in larger facilities, stationary engineers. These workers can
play a significant role in behavioral changes that can reduce energy use in buildings
(See Promising Practice #3.3: Green Janitors Education Program in Chapter 3).
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PROMISING PRACTICE #6.2
Pre-Apprenticeship Programs for Structured Pathways Into Apprenticeship
Under the High Road Construction Careers
(HRCC) initiative, the California Workforce
Development Board (CWDB) oversees a suite
of investments and policy initiatives to advance
construction careers as a reliable pathway to
the middle class for disadvantaged Californians.
Through Prop 39 (California Clean Energy Jobs
Act), SB 1 (Road Repair and Accountability
Act), and related state programs, CWDB is
investing nearly $40 million in pre-apprenticeship
partnerships across the state. These training
partnerships link local building trades councils
to workforce boards, community colleges, and
community-based organizations, creating
structured pathways—with a standard core
curriculum and critical supportive services—to
state-certified apprenticeships in a variety of
skilled construction crafts. CWDB is working
to connect such programs directly to regional
labor market demand through expanded use of
Community Workforce Agreements, which wrap
targeted hire provisions into public climate and
infrastructure projects. Beyond expanding access
to registered apprenticeship, these efforts build
systems and policies that directly advance the
State Workforce Plan goals of equity (access to
skills and economic opportunity) and job quality
(connections to careers with decent wages and
benefits).
There are many successful outcomes of
pre-apprenticeship. For many, the ideal outcome

is placement into state-certified apprenticeship
in the construction trades. For others, different
jobs in the construction sector or pursuing higher
education are the best outcome. Employment
outside of the construction sector may be ideal
for some who wish to pursue different careers
altogether.
From 2014-2018, CWBD invested $13.3
million in Prop 39 program funds to develop 12
construction pre-apprenticeship partnerships
throughout the state that serve Californians
with barriers to employment, including formerly
incarcerated workers, veterans, and women.
These pre-apprenticeship pilot programs included
basic skills for construction as well as introductory
material on energy efficiency that prepared
participants to apply for, enter, and successfully
complete a building trade apprenticeship
program. The Prop 39 pilots have trained over
2,000 Californians and placed more than 1,300
Californians into construction career paths, with
nearly half currently serving in state-certified
apprenticeships. Note that this data is a snapshot
in time; graduates move into apprenticeship
slots over time, depending on demand and hiring
calendar, which varies by trade. The outcome
data from these pilots show extremely high
job-placement rates, averaging 68 percent of the
participants who completed training, as shown in
Exhibit 6.8.
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Exhibit 6.8. Performance Snapshot of High Road Construction Careers/Prop. 39
Pre-apprenticeship Program (2014-18)*
Grantee
Flintridge Center
Fresno
LA Trade Tech College
Marin/North Bay
Monterey
North Central Counties Consortium
Richmond Build
Rising Sun Energy
Sacramento Employment & Training Agency
San Francisco Conservation Corps
Urban Corps of San Diego
Work2Future (Bay Peninsula)
Total

Enrolled
Trained
Placed
(% of target) (% of enrolled) (% of trained)
90%
73%
77%
88%
92%
61%
96%
66%
51%
107%
77%
59%
104%
79%
78%
103%
79%
73%
100%
100%
73%
102%
85%
96%
115%
82%
60%
96%
65%
50%
123%
68%
100%
106%
86%
74%
101%
80%
68%

* Performance outcomes provided by CWDB.
This high success rate is presumably due to
CWDB efforts to design a competitive solicitation
for pre-apprenticeship investment using the best
practices identified by the federal Department
of Labor and others, including an emphasis on
creating structured pathways into state-certified
apprenticeship.114 The grants required that
applicants:

● Use a standardized, core curriculum that

leads to an industry-recognized credential,
viz., the Multi-Craft Core Curriculum (MC3)
and MC3 certificate;

● Include sponsorship by the local building
trades councils to garner support and
assistance from multiple trades;

● Be built on partnership agreements

with local apprenticeship programs;
community-based, community college
or union training providers; employers/
contractors; community-based

organizations; and local workforce
development boards to assist in various
pre-apprenticeship activities, from targeted
recruitment and screening to training,
supportive services, and placement;

● Calibrate training slots to realistic

assessment of the demand for construction
workers generally, and new apprentices
specifically;

● Provide career pipeline support services

that begin at recruitment and continue with
mentoring for retention after placement; and

● Employ contextualized learning and other
techniques appropriate for adult learners.

See Promising Practice Example #3.1 in
Chapter 3 for a description of one of the funded
programs, Flintridge, which serves formerly
incarcerated workers, and further discussion of
pre-apprenticeship.
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The model of training partnerships to deliver
Training partnerships will focus on building
construction pre-apprenticeship under Prop. 39
pathways to state-certified apprenticeship in the
now guides CWDB efforts to build a statewide
construction trades; apprentices are then hired
system of construction pre-apprenticeship with
and dispatched to any number of construction
funding from SB 1. Also known as the Road
projects. The advantage of this approach,
and Repair and Accountability Act, SB 1 will
rather than seeking to place pre-apprenticeship
generate $52.1 billion for numerous transportation graduates on SB 1-funded projects alone, is the
improvements statewide through increases in the leveraging of apprenticeship as a robust system
fuel tax and vehicle fees.115 SB 1 also mandates
of training and hiring/dispatch that provides for
CWDB to develop guidelines for state and local
a life-long career in construction as opposed
agencies (in particular, agencies receiving funds
to one-off or temporary employment. The SB 1
from the Road Repair & Maintenance Account) to Workforce Guidelines and investment to expand
participate or invest in new or existing pre-appren- pre-apprenticeship programs will build upon
ticeship programs. In addition, the Legislature
CWDB’s efforts under Prop 39, which resulted
appropriated $5 million annually from fiscal year
in placement rates and wage improvements that
2017-18 through FY 2021-22 to CWDB to invest in were high, especially compared with previous,
and expand high-road pre-apprenticeship training entry-level training programs for energy efficiency
programs and partnerships.116 CWDB aims to
and related activities.117
invest in regionally-coordinated, MC3-based
pre-apprenticeship partnerships aligned with
construction demand, in each of the state’s 14
labor regions.

C3. IOU and CSD Low-Income Programs
Low-income weatherization programs are designed to save energy and lower energy
costs for low-income families who may not be able to participate in incentive-based
energy efficiency programs. In California, there are several different weatherization
programs, each with its own funding stream. By far the largest low-income energy
efficiency program is the IOU ratepayer-funded Energy Savings Assistance Program
(ESA), which spent almost $240 million in 2016 to weatherize some 190,000 homes.118
The federal weatherization program is the oldest program but is smaller and operates
under slightly different rules and regulations than the IOU programs. Administered by
the state Department of Community Services and Development (CSD), it provides
about $6.2 million per year for weatherization projects that are carried out by nonprofit
providers around the state.119 Finally, the GGRF has provided a total of $200 million
of funding for low-income energy efficiency and distributed generation to the CSD to
expand their weatherization program, but funding declined from about $75 million per
year in 2014-2016 to $10 million in 2018-2019.120 The CSD programs funded by the
GGRF operate under looser rules than those attached to the federal funding, allowing
CSD to experiment with alternative program design. Improving workforce outcomes has
been articulated as one of the goals of the GGRF-funded efforts.
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1.

Workforce Outcomes

a.

Job Growth

Our estimates of annual jobs from the low-income programs are based on an assumption
of funding levels holding steady through 2030 for the IOU- and GGRF-funded programs.
For the IOUs, spending about $240 million per year yields more than 2,136 jobs per
year, using a multiplier of 8.9 jobs per million dollars for weatherization programs. For
the GGRF-funded CSD programs, if funding remains at the 2018-2019 level of only $10
million per year, only about another 90 jobs would be created annually.

b.

Job Quality

There is no official data on wages in the various low-income weatherization programs,
but qualitative research has indicated that the IOU weatherization programs generate
lower-wage jobs and have very limited career paths. The exception is the Los Angeles
Department of Water and Power’s low-income weatherization program, which directly
hires weatherization workers, pays a living wage and full benefits, and provides training
to create a pipeline into family-supporting careers. This program is described in detail
below in Promising Practice #6.3. In contrast, the 2011 Needs Assessment found
minimum wage jobs in the IOU weatherization programs, and unearthed evidence of
sub-minimum wages paid in some piece rate jobs that pay workers by completion of
tasks rather than by an hourly wage.121
Currently, no published studies have examined CSD weatherization workers’ wages
or career ladders, but the similarity of the IOU and CSD programs suggests that the
same problems likely exist in both programs. Notably, CSD contracts out weatherization
work to small non-profit organizations (some of whom have contracts with the IOUs as
well), which constrains the agency’s ability to provide upward mobility for weatherization
workers.122 CSD has sought assistance from workforce development specialists on
how to improve career outcomes for weatherization workers, and recommendations will
be available from a commissioned report in 2019.123 As of fall of 2018, CSD requires
reporting on jobs and wages for contracted work funded by the GGRF, as stipulated
in CARB’s new reporting guidelines, but data will not be available until the FY 2018-19
program cycle is complete at the earliest.124

c.

Job Access

Although there is no quantitative data on inclusion of workers from disadvantaged
communities, there are indications that the CSD and IOU programs have diverse
workforces, largely because many of the non-profit organizations that are contractors
for this work are situated in low-income communities and draw workers from their
local constituencies. Assembly Bill 1393 (Wright, Chapter 700, Statutes of 1999)125
supported inclusion in the ESA program by establishing competitive bidding criteria that
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includes the bidder’s ability to employ local residents, provide job training, and generally
benefit the local low-income communities in which ESA is deployed.126 However, the
bill does not address job quality, and as emphasized throughout this report, inclusion
efforts in programs in which the jobs are low wage simply replicate the racial and ethnic
hierarchies in the labor market and do not lift workers from disadvantaged communities
into career-track employment.

d.

Workforce Development Infrastructure

The IOUs and CSD both provide a short two-week training program for their
weatherization workers when they are hired. This class is designed to ensure that
employees can meet the quality assurance standard for the weatherization programs.
Training is not designed to provide the support, structured scope, and sequencing
necessary for successful career development programs. The IOUs have also
experimented with funding community colleges for weatherization training, but these
collaborations were short-lived because the IOU need for inexpensive training for their
weatherization contractors was incompatible with the community college mission of
setting students on a training path into a family-supporting career.127
The low-income weatherization program of the Los Angeles Department of Water
and Power (LADWP) provides a starkly different model for how these programs can
work, with much superior outcomes for workers. This program was explicitly designed
to support both job quality and inclusion, as well as provide a service to LADWP’s
low-income customers.
The basic features of LADWP’s Utility Pre-Craft Training (UPCT) program model can be
applied in other low-income residential weatherization programs currently administered
by POUs, IOUs, and state agencies, as well as non-low-income energy efficiency
programs. These core features are, first, to mandate a living wage floor for workers
employed by weatherization contractors and, second, to ensure that the contractors
are linked to a pre-apprenticeship program with a track record of placing graduates
in state-certified apprenticeship programs, so that weatherization work serves as the
on-the-job component of that training.
These requirements can be incorporated into the solicitations that CSD or the IOUs
use to contract with a program administrator or directly with weatherization contractors.
If all contractors are required to provide a living wage floor, wages are taken out of
competition, and contractors will not have the incentive to lower wages in order to win the
bid. The 2014 Guidance Plan estimated the increase in cost for the IOU ESA program of
implementing a wage floor, calculating that a wage floor of $16.00 per hour would add
less than 3 percent to the cost of weatherization projects, while significantly increasing
incomes for low-wage weatherization workers.128
Since many current weatherization contractors have not yet developed partnerships
with apprenticeship programs in their region, the CSD or IOU solicitation process can

Putting California on the High Road: A Jobs and Climate Action Plan for 2030

245

CHAPTER 6: Energy Sector

also be flexible enough to reward best-in-class contractors. Where there already are
weatherization contractors who partner with or serve as pre-apprenticeship programs,
these will receive higher scores in the solicitation for their region. But in regions where
there are no available contractors that already have incorporated robust pipelines,
contractors will be encouraged to develop these best practices but will not be excluded
from contracts. As the CWDB did with the Prop. 39 grantees, the CSD and IOUs could
set up Communities of Practice—i.e., workshops with grantees to share best practices
and advance the field.

PROMISING PRACTICE #6.3
LADWP Utility Pre-Craft Training Program
The LADWP Utility Pre-Craft Training
Program provides a best practice model that
combines demand-side workforce policy with
a robust training program to prepare and
train disadvantaged workers. The program
has a wage floor ($16 per hour) and a career
ladder, essentially using the training and work
experience doing weatherization work as a
pipeline into career-track utility work in trades. It
was designed to expand the utility’s greenhouse
gas emission reduction efforts by funding energy
efficiency retrofits in low-income households
while generating paid training and employment for
entry-level utility workers.129

Once accepted into the program, pre-apprenticeship trainees become union members, even
though they are “exempt” from civil service that
is required for permanent public employees. As
union members, UPCT trainees work as full-time,
paid weatherization installers in LADWP’s
low-income-targeted residential weatherization
program, while receiving classroom and
on-the-job training as well as online instruction
to prep for civil service exams so that they can
become eligible for permanent employment. The
program established a wage floor of $16.00 per
hour with full family health benefits in 2012, when
the minimum wage was $8.00.130

The LADWP in-sourced weatherization work that
had previously been performed by subcontractors.
The utility created a new job classification and
corresponding training program called the
Utility Pre-Craft Training (UPCT) program. As
an earn-while-you-learn pre-apprenticeship
training program, UPCT works as a pipeline
into a family-supporting career. The program
recruits entry-level workers from disadvantaged
communities who may lack the background
needed to score high enough on civil service
exams to be considered for direct, permanent
employment in the public utility.

Participants also gain experience working in other
parts of the utility, including in the warehouse and
the water system. Once they are hired into an
apprentice-level civil service position, graduates
of the UPCT program are in the pipeline for many
occupations, including line-worker, electrical
mechanic, and steam plant operator. UPCT thus
channels people into long-term careers with
family-supporting wages and benefits, including
health care, pension, and career training.
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2.
a.

Workforce Recommendations
Demand-Side Workforce Policy Levers

 Use inclusive procurement policies for public procurement
weatherization contracts.
Competitive solicitations for procuring weatherization contractors could be structured
to encourage improvements in job quality by giving bidders an opportunity to disclose
detailed information about the location, number, and quality of the jobs that would be
created, as well as the number of disadvantaged workers to be hired, and incorporating
these projected workforce outcomes in the ranking of bids.131



Mandate wage floor for contractors.

The CSD and the IOUs should incorporate labor standards in their program requirements
for contractors. This can be done by adopting a responsible contractor policy that
includes a mandate of a living wage floor for contractors. Although there has been
concern that a living wage floor will add to program costs, analysis shows that significant
wage increases can be absorbed at very little additional overall cost. A wage floor would
take wages out of competition between contractors and ensure that programs fully
subsidized by public or ratepayer funds do not produce jobs with poverty-level wages.



Give preference to contractors that use weatherization as
on-the-job training in a pre-apprenticeship framework.

In solicitations for contracts to carry out weatherization work, the CSD and the IOUs have
the opportunity to give preference to contractors that use weatherization as on-the-job
training in a pre-apprenticeship framework. By providing added points in the ranking of
bids to contractors who partner with apprenticeship programs, the CSD and the IOUs can
encourage this best practice. Not all regions of California have robust pre-apprenticeship
organizations with the capacity to integrate weatherization work, but where they exist,
they should be supported and encouraged.

 Use insourcing (utility employees) for low-income programs.
Where feasible, utilities should use their own employees to carry out weatherization work
and combine this work with a training program to create pipelines for disadvantaged
workers into utility work, using the model developed by the LADWP’s best-practice
weatherization program, described above.
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b.

Supply-Side Workforce Development Strategies

 Participate in the statewide pre-apprenticeship training
strategy.
Encourage weatherization contractors to participate in the statewide High Road
Construction Careers initiative’s pre-apprenticeship strategy by using weatherization
work as on-the-job training for pre-apprenticeship, as outlined in the distributed
generation recommendations above.

C4. Title 20 Appliance Efficiency and Title 24 Green
Building Standards Codes
Building codes and appliance standards are also key to meeting the state’s goal of
doubling energy savings by 2030. As identified in the CEC’s Existing Building Energy
Efficiency Action Plan, codes and standards are responsible for meeting more than 25
percent of electricity savings, while more than one-third of the savings in natural gas
is projected to come from codes and standards. 132 Title 20, which governs appliance
standards, is unlikely to impact jobs since the standards simply induce the replacement
of older equipment with more efficient models without affecting installation work. The
Title 24 Green Building Standards Code, which identifies the technical specifications for
correct installation of more efficient equipment or materials in the built environment, has
a more complex link to workforce.
The Title 24 Green Building Standards Code is designed to work in coordination with
the utility incentive programs in the following way. The utility incentive programs help
overcome cost and other barriers to voluntary adoption of energy efficient equipment,
materials, and processes by buying down their cost for consumers; when there is
sufficient voluntary adoption by the private market, the changes are mandated in
building code instead of simply encouraged via rebate. The IOU programs thus shape
the evolution of the market, cultivating a pool of contractors that then is positioned to
capture the work once requirements are put into code. If those contractors are high-road
employers that invest in a skilled workforce, the industry is more likely to evolve as a
high-road industry, but if the pool of contractors that captures the rebate market compete
more on cost than on quality, a low-road business model likely will persist as mandates
replace rebates.
As a mandate on the whole private market, building codes do not directly address job
quality or job access. In principle, building codes should ensure work quality, but in
practice, lack of enforcement, lack of resources in local building inspection departments,
and lack of workforce standards all can undermine work quality and, as described above,
lower the amount of savings that could otherwise be achieved if technical specifications
in installation were met.
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In limited cases, codes require workforce standards. For example, in response to gaps
between the engineering estimates and the ex-post realized energy savings from
complex building energy systems, the CEC introduced a requirement for “acceptance
testing” that provides additional testing and inspection to ensure compliance of energy
efficiency standards for lighting and mechanical systems in non-residential buildings.
Workforce qualifications are now required for the acceptance testers who perform
the work. For example, acceptance testers for advanced lighting control systems are
required to have specific skill certifications, either through the CALCTP, highlighted as a
best practice in this and other reports, or the National Lighting Contractors Association
of America.133 The introduction of acceptance testing by qualified testers has partially
rectified previous shortcomings of under-performing energy system upgrades and
retrofits.
Building code compliance, acceptance testing, and workforce standards can all work
together to ensure that quality work is performed. Such standards would increase the
demand for workers with appropriate skills. This approach would likely have a positive
impact on job quality, as well, since it will increase the demand for workers trained in the
certified apprenticeship programs, the state’s best asset for construction sector training.
Our recommendations for skill standards are directed towards the IOU incentive
programs rather than Title 24 code, except in unusual circumstances where more
thorough inspection is needed for complex building energy systems, such as through
acceptance testing.

D. Natural Gas
The scoping plan identifies natural gas as an important greenhouse gas, not just in
natural gas power plants but also in end uses for space heating, water heating, cooling,
and cooking, and due to the leakage of methane in natural gas extraction and transport
through pipelines.134 Given these various sources of greenhouse gas emissions from
natural gas, the state is committed to multiple approaches for their reduction. The most
important categories are: 1) increasing energy efficiency in natural gas end uses; 2)
decreasing fugitive methane emissions; and 3) fuel switching away from fossil natural
gas to both electrification and renewable natural gas. These strategies are embodied
in a variety of recent and older laws and regulations. The same programs and policies
governing energy efficiency measures in electricity cover natural gas efficiency as well,
and since they were covered above, they will not be addressed here.
The electrification of heating, cooling, cooking, and other equipment in buildings that
currently use natural gas—commonly referred to as building electrification—is a major
focus for the State in its strategy to reduce greenhouse gas emissions from natural gas.
A recent study on building electrification in California estimates that the electrification of
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95 percent of all end uses in the building sector that currently rely on natural gas would
eliminate between 10,600 and 14,200 jobs in natural gas extraction, transportation
and distribution and generate about 11,400 jobs in electricity generation, transmission
and distribution over a 30-year time frame.135 Assessing the impacts on job quality and
access from measures aimed at reducing natural gas usage and associated greenhouse
gas emissions is difficult at this time, in part due to a lack of clear policy signals,
particularly pertaining to building electrification and replacement of fossil natural gas with
renewable natural gas; lack of research on the employment impacts of reducing fugitive
methane emissions is also an issue. Nonetheless, concerns about lower job quality,
training and skill standards, and less attention to increasing access for disadvantaged
workers are likely to emerge as the natural gas sector undergoes changes that could end
up diminishing the role of utility companies as the primary employer.
Jobs in natural gas transmission, distribution, and retail delivery are unionized and have
decent wage floors, robust internal training, and career ladders. Maintaining these jobs in
the utilities ensures job quality. Utility commitments to hiring from the local communities
that they serve is likely to ensure inclusion, though lack of data precludes a conclusive
assessment. Pipeline programs, like the LADWP Utility Pre-Craft Training Program
described above, could be replicated in the natural gas occupations. The longevity
of these jobs—for methane leakage abatement, in particular—should be assessed,
however, before new inclusion programs are initiated. Finally, if natural gas power plants
reduce their workforce or there is significant switching away from natural gas as a fuel
for water heating, space heating, and cooking, then retraining and other supports for
displaced workers may be needed as part of a just transition program, as described in
Chapter 4.

IV. Other Major Transformations of the Electricity
Sector
The electricity sector is undergoing major transformations that are disrupting the
traditional utility model and the regulatory framework that has governed the electricity
market for many decades. The increasing competitiveness of distributed energy
resources and the rapid expansion of community choice aggregators (CCAs) and private
providers have the potential to result in profound changes for workers in the industry,
with changes in jobs, employers, wages, and working conditions. The social contract
with workers in the form of robust investment in skills and family-sustaining wages and
benefits is a major aspect of the public accountability that regulation has engendered,
and yet its significance has been missing from many policy discussions of the changing
utility model. The need for a holistic approach to ensure public accountability on this
issue as well as on reliability, equity, and environmental impact suggests the need for an
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industrial planning process that includes labor, community, and other stakeholders to
ensure the development of a regulatory framework that can evolve as the industry itself
evolves.
The possible integration of California’s grid with other states also has important
implications for labor. Grid regionalization might lower the costs of the transition to
low-carbon electricity, but it could also impact the number of jobs for California workers,
the quality of the jobs, and the progress the state has made to ensure pipelines into
good jobs for workers from historically marginalized communities. Outcomes depend, in
part, on the amount of electricity that California imports from and exports to other states,
as well as the labor standards in those states with which California’s grid is integrated.
Consistent labor standards across jurisdictions would help maintain the commitment that
California has made to a skilled, middle-class construction workforce that contributes to
the local economy, performs quality work, and can adapt to innovation and technological
change.

V.

Key Recommendations for Low-Carbon Energy

Exhibit 6.9. Key Recommendations for Low-Carbon Energy

Demand Side
Utility-Scale
Renewables

 Use inclusive procurement policies for public procurement
of large capital equipment, for contracts for public services,
and in grants programs to incentivize Community Workforce
Agreements on utility power purchase contracts.
 Use skill standards in distributed generation incentive
programs to ensure safe and proper performance.

Distributed
Generation

 Focus resources on program models that operate at larger
scale where skilled and trained workforce standards can be
incorporated. For distributed generation, these include:
z Installation of larger distributed renewable projects;
z Support for solar installations in MUSH markets; and
z Focus on community-shared solar and explore bundling of
individual rooftop solar projects.
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Demand Side
 Include responsible contractor standards in all IOU energy
efficiency incentive programs.
z Incorporate skilled and trained workforce standards for
contractors participating in IOU incentive programs.
z Utilize specialized certifications for emerging technologies,
such as advanced lighting and other building controls.

Utility Energy
Efficiency
Programs

 Phase incentives so that they first target those segments of
the industry, such as the MUSH market, that have both higher
emissions reductions per dollar invested and better workforce
outcomes.
 Identify program models that increase the scale of projects,
for example by targeting multi-family residential retrofits and
district building electrification over models that only target
single-family houses. Expand the use of community workforce
agreements (CWAs) in IOU third party and local government
contracts.
 Incorporate workforce analysis into emerging technology
support programs.

Prop. 39 K-12
School Energy
Retrofits
Low-Income
IOU and CSD
Weatherization
Programs

Natural Gas

 Use community workforce agreements (CWAs) in all Prop 39
funded school retrofits over $1 million or if there is already a
PLA or CWA for other construction in the school district.
 Use inclusive procurement policies for public procurement
weatherization contracts.
z Mandate wage floor for contractors.
z Give preference to contractors that use weatherization as
on-the-job training in a pre-apprenticeship framework as in
the High Road Construction Careers initiative.
 Develop a Just Transition plan if workers are at risk of
displacement.
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Demand Side

Transformation
of Electricity
Sector

All Energy
Sub-Sectors

 Incorporate in-state jobs, job quality, and job access as
explicit goals in key proceedings and take steps to ensure
that changes in the electricity system do not result in the
degradation of wages and working conditions.
 Include labor unions and other worker representatives in
industrial planning “tables” to address transformative changes
in the electricity sector, including grid integration, distributed
energy resources, CCAs, new regulatory models for a
decentralized grid, etc.
 Incorporate workforce analysis into emerging technology
support programs.
 Use job impact metrics to measure the impact of renewable
energy and energy efficiency incentive and investment
programs on quantity of jobs, job quality, and job access.

Supply Side
 Fund and participate in the pre-apprenticeship training
strategy that is a key component of the statewide High Road
Construction Careers initiative.
z Use solar rooftop and weatherization, and other low-skilled
activities as on-the-job training for apprenticeship
preparation.

All Energy
Sector

 Support the development of skill-upgrade programs for
incumbent workers through journey upgrade programs.
 Support the development of High Road Training Partnerships
in Operations and Maintenance.
z Expand the Green Janitors Program to the MUSH sector.
z Support other industry training partnerships for stationary
engineers and other operations of buildings and electricity
generation.
 Track training program outcomes for graduation rates,
attainment of Industry-recognized credentials, job placement,
retention, wages and wage progression.
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