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Foreword 
The California Workforce Development Board (CWDB) is pleased to submit this report, 
“Putting California on the High Road: A Jobs and Climate Action Plan for 2030,” to the 
Legislature pursuant to Assembly Bill 398 (E. Garcia, Chapter 135, Statutes of 2017). 

Prepared by the UC Berkeley Center for Labor Research and Education, the report offers 
the State of California a vision for integrating economic and workforce development into 
major climate policies and programs in order to help achieve California’s major climate 
goals: achieving 2030 greenhouse gas emission reduction targets and transitioning 
to a carbon neutral economy by 2045. With chapters corresponding to each of the six 
sectors of the 2017 Climate Scoping Plan, the report responds to the direction in AB 
398, focusing on job quality and social equity concerns in assessing the impacts of 
climate measures on employment and training. It also emphasizes strategies to ensure 
disadvantaged communities and workers are involved in creating, and benefitting from, 
the economic gains generated by the work required to stabilize the climate.

In mandating this report, the Legislature understood that the state’s massive climate 
investments represent a significant opportunity for inclusive economic growth – and also 
that, without a thoughtful approach, this transition could become a missed opportunity, 
leaving many communities and workers behind. This report create a framework 
for maximizing the positive labor market outcomes of our climate investments: to 
simultaneously advance equity and mobility for Californians, while delivering skills and 
competitiveness for California employers.

In our view, there are three key messages policymakers and other readers should take 
from this report: 

• First, labor should be considered an investment rather than a cost – and investments
in growing, diversifying, and upskilling California’s workforce can positively affect
returns on climate mitigation efforts. In other words, well trained workers are key to
delivering emissions reductions and moving California closer to its climate targets.

• Second, California can achieve greater social equity in labor market outcomes for
disadvantaged workers and communities when policymakers pay attention to job
quality. Identifying high-quality careers (i.e., ones that offer family-supporting wages,
employer-provided benefits, worker voice, and opportunities for advancement)
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first, and then building pathways up and into such careers, is critical to ensuring 
that investments in workforce education and training meaningfully improve workers’ 
economic mobility.

• Lastly, deliberate policy interventions are necessary in order to advance job quality 
and social equity as California transitions to a carbon neutral economy, just as such 
efforts are required to reduce pollution, protect human and environmental health, and 
to safeguard communities from an already-changing climate.

This report provides insights into these climate and workforce issues and makes 
recommendations for simultaneously promoting equity and mobility for workers, 
skills and competitiveness for employers and industry, and long-term environmental 
sustainability and climate resilience for the state – i.e., a roadmap for putting California’s 
workforce development and climate action plans on the high road.

In approaching the report, it is important to clarify that though commissioned and 
reviewed carefully by CWDB, this report is ultimately the work of the UC Berkeley Labor 
Center. It is also a point-in-time document that was undertaken primarily in 2018 based 
on the available literature and information when it was written.

In addition to the report authors, CWDB would like to thank the many organizations 
and individuals that participated in meetings held in the summer of 2018 that helped 
inform the recommendations in the report. We also owe a debt of gratitude to the many 
organizations that have pioneered and demonstrated the viability of high-road workforce 
development in climate-related industries. This report would not be possible without their 
tireless efforts and the sharing of lessons learned.

Tim Rainey
Executive Director
California Workforce Development 
Board

Kate Gordon
Director
Governor’s Office of Planning and 
Research
Senior Advisor to the Governor on 
Climate 
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I. Introduction
Over the last 15 years, California has emerged as a national and world leader in the 
fight to avoid climate disaster, passing a comprehensive and evolving suite of climate 
measures to accelerate the transition to a carbon-neutral economy. The state has also 
emerged as a national leader in embracing economic equity as a goal for state policy, 
charting a path towards a new social compact for shared prosperity in a rapidly changing 
world.1 Meaningful commitment to both of these goals—ensuring that all Californians 
thrive in the transition to a carbon-neutral economy—requires the development and 
implementation of a bold agenda that aligns California’s ambitious climate and workforce 
action plans. This report presents a framework for California to advance that agenda. 

Assembly Bill 398 (E. Garcia, Chapter 135, Statutes of 2017) required that the California 
Workforce Development Board (CWDB) present a report to the Legislature on strategies 
“to help industry, workers, and communities transition to economic and labor-market 
changes related to statewide greenhouse gas emissions reduction goals.”2 To fulfill this 
mandate, the CWDB commissioned the Center for Labor Research and Education at the 
University of California, Berkeley, to review the existing research in the field and prepare 
this report. The summary presented here describes the key concepts, findings, and 
recommendations contained in UC Berkeley’s full work. 

The statutory language of AB 398 makes clear that this report should address workforce 
interventions to ensure that the transition to a carbon-neutral economy: 

● Creates high-quality jobs;

● Prepares workers with the skills needed to adapt to and master new,
zero- and low-emission technologies;

● Broadens career opportunities for workers from disadvantaged
communities; and

● Supports workers whose jobs may be at risk.3

This report presents a comprehensive strategy that identifies roles for state and local 
climate, economic development, and workforce development agencies in achieving 
these goals, alongside key partners such as business, labor, community, and education 
and training institutions. All recommendations align with the CWDB’s Unified Strategic 
Workforce Development Plan, which has put forth a set of actions to leverage and 
coordinate the state’s myriad workforce and education programs to support high-quality 
careers for Californians.4 In keeping with the statutory directive, the report discussion 
is further enriched by comments provided to the CWDB through a series of stakeholder 
meetings held in July and August 2018.5 
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This report builds upon the framework established in California’s 2017 Climate Change 
Scoping Plan (Scoping Plan),6 which presents a roadmap of policies and programs 
to reach the climate protection target in Senate Bill 32 (Pavley, Chapter 42, Statutes 
of 2016) of a 40 percent reduction in greenhouse gas emissions by 2030 from 1990 
levels. The Scoping Plan is organized into sectors based on the state’s major sources of 
greenhouse gas emissions and corresponding climate action measures: Transportation, 
Industry, Energy, Natural and Working Lands (including Agricultural Lands), Waste, and 
Water.7 

This report organizes the available information from existing academic research, 
economic models, and industry studies for the Scoping Plan sectors and presents for 
each of them: 

● Information about current labor conditions and the impact on jobs of the major
climate measures;

● Guidance for policymakers, agencies, and institutions that implement climate
and/or workforce policy on how to best generate family-supporting jobs, broaden
career opportunities for disadvantaged workers, deliver the skilled workforce that
employers need to achieve California’s climate targets, and protect workers in
declining industries; and

● Examples of concrete, scalable strategies that have connected effective climate
action with workforce interventions to produce good outcomes for workers.

II. The High-Road Framework
California has demonstrated that it is viable to reduce greenhouse gas emissions and 
have economic growth concurrently.8 The California Air Resources Board (CARB) used 
economic modeling to estimate that in 2030 there will be at most a 0.3 percent difference 
in job growth when comparing scenarios with or without climate policy—essentially, no 
net job loss.9 This cost is minuscule compared to recent projections of the cost of not 
mitigating climate change, reported in the federal government’s Fourth National Climate 
Assessment, which predicts severe disruptions to the economy if climate action is not 
taken.10 

However, maximizing shared prosperity for California’s working families from these 
transformations requires specific and intentional labor policy.11 Workers will experience 
changes unequally; some good jobs will disappear, and, without policy intervention, they 
could be replaced by low-wage jobs.12 This outcome has implications not only for the 
broader economy, but also for the climate policies themselves. Research shows a strong 
relationship between the quality of work done on renewable energy system installation, 
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for instance, and the ability of those systems to perform at a level where they actually 
reduce greenhouse gas emissions.13 In energy efficiency projects, this relationship is 
especially clear, as the energy savings from efficiency projects come largely from the 
operation of those systems, not simply from their installation. As a result, skilled, trained 
workers involved in system installation, maintenance, and operations are a key part of 
the state’s overall greenhouse gas emission reduction strategy.14

In addition, absent deliberate efforts to incorporate workforce goals, the economic 
changes produced by climate policy may simply replicate—or even exacerbate—
deep-seated economy-wide trends of persistent wage inequality and disparities by race 
and gender.15 This report starts with the premise that California climate policy can and 
should generate safe, family-supporting career-track jobs; broaden job opportunities 
for workers from disadvantaged communities; and contain supports for workers and 
communities in carbon-intensive industries at risk of decline due to climate policy. This 
premise is consistent with the Scoping Plan, which notes that “the implementation of 
California’s climate change goals provides great opportunity to not only improve the 
habitability of the planet, but also to increase economic vitality [and] employ historically 
disadvantaged people in secure jobs.”16 

As the report shows, there already exist feasible, road-tested workforce and economic 
development mechanisms that are complementary to climate policy, and that can be 
utilized to improve outcomes for workers. Successful examples from the workforce 
policy arena make clear that achieving strong workforce goals requires going beyond job 
numbers, and to focus as well on job quality and job access.

Job Quality
While the specifics will vary by sector and occupation, there is general agreement that 
a good, family-supporting job pays a living wage; offers a stable schedule; provides 
benefits such as health care, retirement, paid sick days, and paid family leave; offers 
wage increases as skills are acquired; provides safe and healthy working conditions; and 
complies with all workplace laws (e.g., wage and hour, employee classification, health 
and safety, anti-discrimination, workers’ compensation, and right to organize laws).17 

Job Access
Historical patterns of discrimination and institutional racism have led to concentrations 
of people of color and women in low-wage and often unhealthy or dangerous jobs.18 
Job access and inclusion entails ensuring that the job opportunities generated from the 
growth of the carbon-neutral economy are accessible to workers who reflect the diversity 
of the state’s population. Efforts to broaden inclusion must always be coupled with 
attention to job quality, and vice versa, or they will simply maintain the status quo, with 
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workers of color concentrated in the bottom of the labor market. California uses a variety 
of criteria to identify and include disadvantaged workers, including the CalEnviroScreen 
tool,19 which has been developed to identify communities at the census tract level 
that bear disproportionate burdens of environmental degradation and economic 
marginalization.

Job Numbers
This report uses available information from economic models and industry studies for 
each of the critical sectors identified in the Scoping Plan to assess relative job growth 
in sectors affected by climate policy. It is not, however, a quantitative analysis of the 
job impacts of the 2030 Scoping Plan or of the over 100 climate policies and programs 
on which it is based.  As mandated in AB 398, this a strategy document with concrete 
recommendations for the legislature and the administration on labor policies and 
actions that can complement climate policy.  Effective labor market analysis that informs 
planning for workforce development—and identifies opportunities to improve job quality 
and job access—requires combining labor market information with deep on-the-ground 
knowledge for each sector, industry, and set of occupations, and is most effectively 
carried out within the context of industry training partnerships at the regional level. 

What is the High Road and How Do We Build It?
Optimizing climate policy outcomes while supporting the creation of and access to 
family-supporting jobs is a “high-road” approach to economic development. As the term 
is used here, a high-road economy supports businesses that compete on the basis of the 
quality of their products and services by investing in their workforces; these businesses 
pay the wages and benefits necessary to attract and retain skilled workers, who in turn 
perform high-quality work.20 Building the high road requires interventions on both the 
demand side and the supply side of the labor market. Supply indicates workers and the 
institutions that train them; demand refers to jobs and the firms or institutions that offer 
them.

Demand-Side Strategies
Demand-side strategies affect the demand for labor, including the kinds of jobs that are 
generated, the skills that are needed, the wages and benefits employers provide, and 
who employers hire.21 Public policy can encourage improvements in job quality through 
industry-specific or economy-wide wage and benefit standards, such as prevailing, 
living, and minimum wages; skill certification requirements; enforcement of all labor and 
employment laws, including proper classification of employees; and collective bargaining 
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rights. Better wages, benefits, working conditions, and career ladders support a more 
skilled workforce, which in turns leads to better design, installation, operation, and 
maintenance of technologies.22 These policies support the high-road employers within 
an industry and help them attract and retain a skilled workforce by limiting competition 
based on low wages.23 Demand-side policies also include interventions to increase hiring 
of qualified workers from disadvantaged communities and to ensure that labor standards 
do not create barriers for historically excluded groups. Finally, public policy can support 
industry and business growth that will lead to high-road job availability, so that workers 
are trained for jobs that actually exist.

Demand-side strategies, like wage standards, skill certification requirements, or 
community workforce agreements, can be incorporated into climate measures through 
policy, regulatory action, or program design. Agencies responsible for implementing 
climate investments and other measures play a key role here because they direct public 
investment and influence private investments in lower carbon economic activity.

AB 398 specifically calls for this report to focus on opportunities to use project labor 
agreements (PLAs), community workforce agreements (CWAs), and community benefits 
agreements (CBAs).24 These are all well-tested demand-side strategies that have 
been used in particular instances but have not yet been systematically applied across 
low-carbon investments.25 PLAs are pre-hire collective bargaining agreements unique 
to the construction industry that set wage and benefit standards.26 Although terminology 
varies, CWAs, as defined in this report, are PLAs that also include goals and processes 
for hiring from local communities or targeted disadvantaged groups.27 CBAs are legally 
enforceable agreements negotiated between community groups and a developer or 
employer, and require specified local benefits, in some cases related to job quality and 
hiring goals, to maximize the economic development benefits of public assets and/or 
investments.28

Supply-Side Strategies
Supply-side strategies focus on preparing the workforce for current and future changes 
in the labor market that are the expected result of climate policy and the overall transition 
to a carbon-neutral economy. Supply-side strategies are the traditional purview of the 
state’s workforce development community, which is made up of an interconnected 
set of institutions including the community college and four-year college systems, 
certified apprenticeship programs, nonprofit training organizations, labor-management 
partnerships, public workforce development agencies, and multiple state, county and 
municipal agency partners. This system of education and training is funded through a 
variety of state and federal funding sources.29 

For workers, training is valuable if it leads to skill development, job placement, and 
wage and career advancement; for employers, training is valuable if it leads to improved 
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productivity and work quality.30 Public funding for training will be effective only if trained 
workers are hired and retained, making it critical to target public training investments 
toward high-road employers who see their workforce as a worthwhile investment rather 
than a cost to be minimized.31 

Workforce development is essential to building economic opportunity for those who 
have been marginalized, disadvantaged, and otherwise denied opportunities. Programs 
targeted to disadvantaged workers can secure more equality in the distribution of job 
opportunities, but the shortage of good jobs is an ongoing challenge for these pipeline 
programs. To improve outcomes for workers in low-wage jobs, the most effective 
strategies are those that build skills, respond to employer needs, and improve job quality, 
simultaneously.32

In line with the CWDB’s strategic plan, best-practice workforce development emphasizes 
training that:33

● Responds to actual labor market demand by partnering closely with industry;

● Supports the state’s high-road employers and pays attention to job quality;

● Emphasizes broad skill training for an occupation rather than just for one
technology;

● Leverages the state’s existing workforce education and training infrastructure
rather than creating boutique programs unconnected to workers’ education and
career trajectories; and

● Assesses success of training based on outcomes, including job placement rates
and improvements in wages and benefits improvements, higher worker productivity,
and ongoing commitments by employers.

Just Transition Strategies
 “Just Transition” refers to integrated policy approaches offering protection, support, and 
compensation for displaced workers and communities in specific industries or regions. 
This issue often arises in resource-intensive regions that lack overall economic diversity, 
when the region’s major industry is or is projected to be in decline due to the resource 
itself running out, or more broadly due to global trends in automation, globalization, 
and climate change. Just transition programs can offer resources for both immediate 
short-term assistance to workers and communities directly affected by these trends, 
and long-term assistance to communities and workers as they “retool” and adapt to a 
carbon-neutral economy.34 These strategies can also incorporate economic development 
planning, to help regions better identify the most promising emerging new industries 
based on regional assets including geography, educational and research institutions, and 
existing workforce skills.
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Choosing the High-Road Approach
The comprehensive and proactive supply-side and demand-side approach described 
above differs significantly from the standard approach to delivering skills to meet 
the needs of the climate transition. This more conventional approach relies only on 
supply-side strategies and assumes that as long as there are good training programs 
for new low-emission technologies, and that these have sufficient funding, the problem 
is solved. Proponents of this view have supported funding new short-term training 
programs aimed at new “green jobs,” or specific clean energy technologies or sectors. 
However, research has shown that simply funding more training—particularly short-term, 
technology-specific training—does not necessarily help workers.35 Training does not 
create jobs or ensure job placement for graduates.36 To be effective, training strategies 
must connect directly to the labor market, explicitly addressing industry needs and 
connecting participants to actual jobs.37 The CWDB’s  comprehensive approach to 
workforce development—as exemplified by its High Road Construction Careers and High 
Road Training Partnership initiatives—integrates demand- and supply-side strategies, 
avoiding the pitfalls of niche “green jobs” training and ensuring that California workers are 
prepared for long-term careers in a rapidly-evolving, carbon-constrained economy. 

Exhibit ES.1 presents the conceptual framework illustrating the alignment of climate 
and workforce action plans. It starts with (1) examples of climate measures that use (2) 
a variety of specific policy mechanisms, and have (3) impacts on the number of jobs, 
job quality, and who is hired in the key industries affected by each climate measure. 
Without specific demand-side and supply-side labor interventions, these job impacts 
will replicate current trends and practices in the labor market, which in some sectors will 
simply reproduce low wages and ethnic and gender disparities. The graphic illustrates 
two distinct choices: a low-road approach that does not incorporate workforce strategies 
(in gray), and a high-road approach that manages changes in the labor market using the 
strategies recommended in this document (in red).
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Exhibit ES.1. Conceptual Framework
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III. Scoping Plan Sectors
The California Air Resources Board maintains an inventory of greenhouse gas emissions. 
Using 2017 data and following the Scoping Plan categorization, the descriptions below 
address the main sources of greenhouse gas emissions for each Scoping Plan sector 
and the primary strategies aimed at reducing those emissions.38

	Transportation (40.1 percent of California’s greenhouse gas 
emissions)
This sector covers the greenhouse gas emissions from a wide range of vehicles 
and equipment used to move people and freight, including on- and off-road mobile 
sources of pollution (e.g., cars, trucks, locomotives, ships, aircraft, and other 
cargo-handling equipment). The three primary strategies to reduce greenhouse gas 
emissions from the transportation sector are: replacing conventional vehicles and 
equipment with zero- and near-zero-emission options; lowering the carbon intensity 
of transportation fuels; and reducing the number of vehicle miles traveled.

	Industrial (25.8 percent of California’s greenhouse gas 
emissions)
This sector covers the emissions from major emission-intensive production facilities, 
including oil refineries, cement, food processing, paper products, metals, and others; 
the sector includes oil and gas production. A key strategy is the Cap-and-Trade 
Program, which puts a price on greenhouse gas emissions and allows industry to 
determine the least cost method of reducing emissions. Other strategies include 
regulations to require fuel switching, energy efficiency improvements, and modifying 
industrial processes, as well as incentives. The manufacturing of lower-carbon 
products that can substitute for emission-intensive products is also addressed in the 
chapter of this report about the industrial sector. Emissions of high global warming 
potential (high-GWP) gases, like refrigerants, are mostly counted in the industrial 
sector. High-GWP gases are a growing emission source and can be lowered by 
reducing leaks and by shifting to alternatives with lower global warming potential.

	Energy (24.4 percent of California’s greenhouse gas emissions)
This sector covers the greenhouse gas emissions from the generation of electricity 
(in-state and imported) and the consumption of electricity and thermal energy in 
residential and commercial buildings. The primary strategies to reduce greenhouse 
gas emissions from the energy sector are: switching from fossil fuels to renewable 
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energy sources, and conserving energy and improving efficiency in residential and 
commercial buildings (industrial energy efficiency and water efficiency are addressed 
in the industry and water chapters, respectively). 

	Natural and Working Lands (7.6 percent of California’s 
greenhouse gas emissions, Agriculture only)
This sector includes emissions from livestock, crop growing and harvesting, and 
other general fuel use by agriculture. Strategies and initiatives are in place to 
capture methane from dairies and other animal husbandry, improve crop production 
techniques and soil health for carbon capture, and reduce emissions from farm 
operations. This sector also covers California’s forests and other wildlands, as well 
as urban parks and greenspace; these emissions have not yet been quantified and 
are not included in the 7.6 percent above. Forest management and fire protection 
strategies to minimize black carbon emissions and increase carbon capture and 
sequestration are currently in development, as are incentives to promote healthy soils, 
rehabilitate wetlands and tidal environments, and promote greater adoption of land 
conservation practices.

	Waste (2.1 percent of California’s greenhouse gas emissions)
This sector covers the emissions from landfills and other waste treatment 
facilities. Strategies to reduce emissions from the waste sector involve: diverting 
waste from landfills to other types of facilities (recycling, composting, reuse, and 
re-manufacturing); reducing solid waste generation (through packaging reduction and 
edible food rescue/recovery efforts); and capturing methane emissions from waste 
facilities to generate energy. 

	Water (emissions accounted for within other sectors)
This sector covers the emissions from the “water-energy nexus”—power consumed 
to heat and cool water in residential and commercial buildings and for industrial 
processes, and power needed for water conveyance, treatment, and distribution. 
Strategies to reduce emissions from the water sector include: water conservation 
and efficiency; use of renewable energy in major water operations; and deployment 
of lower carbon technologies for water treatment and groundwater remediation and 
recharge.
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IV. Findings: The Impact of Climate Policy on Job
Quality and Job Access

	Analysis of climate policy implementation shows the
outsized importance of the construction industry and the
predominance of blue-collar work.

Exhibit ES.2 is a summary table of the industries and occupations associated with 
each Scoping Plan sector. It illustrates two findings that shape the analysis and 
recommendations: the predominance of blue-collar work and the importance of the 
construction industry in the Scoping Plan sectors. 

The information in Exhibit ES.2 is derived by identifying the main activities impacted 
by climate policy, linking them to industries as defined by the Bureau of Labor Statistics 
(BLS) at the most disaggregated level possible, and identifying the occupational 
distribution of each industry. Some Scoping Plan sectors, like waste and water, are 
narrowly focused on one industry as defined by the BLS, but others, like sustainable 
transportation, affect multiple industries, e.g., manufacturing, trucking, transit, and 
construction. 

Exhibit ES.2. Scoping Plan Sector, Subsector, Industry, and Percent Blue-Collar Employment

Scoping Plan 
Sector Subsector Industry by NAICS % Blue- 

Collar Jobs

Energy

Utility-Scale Renewables—
Construction Utility System Construction 78%

Utility-Scale Renewables—
Operations

Electric Power Generation, 
Transmission and Distribution 38%

Distributed Generation

Residential Building 
Construction 69%

Nonresidential Building 
Construction 59%

Energy Efficiency

Residential Building 
Construction 69%

Nonresidential Building 
Construction 59%

Natural Gas Leakage Abatement Natural Gas Distribution* 42%



14

EXECUTIVE SUMMARY

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

Scoping Plan  
Sector Subsector Industry by NAICS % Blue- 

Collar Jobs

Transportation

Cleaner Vehicles
Motor Vehicle Manufacturing 87%

Automotive Repair and 
Maintenance 78%

Trucking Truck Transportation 77%

Public Transit Transit and Ground Passenger 
Transportation 83%

Clean Fuel Infrastructure Electrical Contractors and Other 
Wiring Installation 75%

Transit Infrastructure Other Heavy and Civil 
Engineering Construction 76%

Infill and Transit-Oriented 
Development

Residential Building 
Construction 69%

Nonresidential Building 
Construction 59%

Industry

Emissions Intensive 
Manufacturing Various* 58%**

Fossil Fuel Production, Refining, 
and Distribution

Oil and Gas Extraction 41%

Petroleum and Coal Products 
Manufacturing 55%

Pipeline Transportation 63%

Emissions and Leakage 
Abatement Other Specialty Contractors 79%

Electrification Electrical Contractors and Other 
Wiring Installation 75%

Waste Waste Diversion and Methane 
Capture

Waste Management and 
Remediation Services 76%

Water
Water Conservation in Drinking 
Water, Stormwater, Waste Water, 
Efficient Water Infrastructure 

Water, Sewage and Other 
Systems 58%

Utility System Construction 78%

Remediation and Other Waste 
Management Services 72%
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Scoping Plan 
Sector Subsector Industry by NAICS % Blue- 

Collar Jobs

Natural and 
Working Lands

Forestry Services, Fire 
Prevention and Suppression Forestry and Logging 90%

Lower Carbon Soil Management 
and Crop Production; Manure 
Management for Methane 
Capture

Agriculture, Forestry, Fishing 
and Hunting 96%

Wetlands Restoration, Urban 
Greening, etc. Various* N/A

Notes: 
* Detailed occupation profile of this industry is not available.
** Employment-weighted average of proportions of blue-collar workers within the NAICS industries 
listed as eligible for receiving allowances under the Cap-and-Trade Program Vintage 2018 Allowance 
Allocation. See California Air Resources Board, “Cap-and-Trade Program: Vintage 2018 Allowance 
Allocation,” December 5, 2017, https://ww3.arb.ca.gov/cc/capandtrade/allowanceallocation/
v2018allocation.pdf.
Source: May 2016 OES Research Estimates by State and Industry [https://www.bls.gov/oes/current/
oes_research_estimates.htm]

Construction is the most significant industry in the expansion of utility-scale and 
distributed renewable energy generation, energy and water efficiency retrofits in the built 
environment, cleaner fuels infrastructure, infill and transit-oriented development, water 
infrastructure, infrastructure for waste energy capture, and the installation of emissions 
reductions technologies in refineries and leakage abatement in oil and gas production 
and distribution. Construction constitutes 54 percent of the expenditures from the 
Greenhouse Gas Reduction Fund (GGRF) to California Climate Investments (CCI) due 
to investments in high-speed rail, public transit system infrastructure, and affordable 
multi-unit housing.39 Other key industries in Exhibit ES.2, such as manufacturing, 
utilities, and forestry services, are also critical; still, collectively, they comprise a limited 
slice of the California economy. The largest employment sectors of our economy—
including healthcare, education, hospitality, and retail—make little appearance in the 
Scoping Plan, except as the subject of energy efficiency measures (carried out by 
construction and building operation activities) to lower energy and water use in the 
buildings they occupy. They are indirectly affected by changes in electricity and fuel 
prices but remain relatively untouched otherwise, showing that impacts of the climate 
policy explored in this report are concentrated in a limited number of industries and jobs. 

https://ww3.arb.ca.gov/cc/capandtrade/allowanceallocation/v2018allocation.pdf
https://ww3.arb.ca.gov/cc/capandtrade/allowanceallocation/v2018allocation.pdf
https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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Exhibit ES.2 also illustrates the predominance of blue-collar work—defined as 
occupations in construction, production, transportation, maintenance, repair, and similar 
occupations—in the industries that are most directly affected by climate policy.40 The jobs 
tied to the production of fossil fuels, which are most likely to decline with the long-term 
transition to a carbon-neutral economy, are also largely blue collar. In contrast, the share 
of blue-collar occupations in the California economy as a whole is only 23 percent.41

The term “blue collar” does not mean low-skilled. Many blue-collar workers must gain 
sophisticated skills to carry out their jobs, and these workers increasingly perform 
technical and computer-related tasks.42 The predominance of these occupations among 
the industries affected by climate policy highlights the importance of workplace-based 
training and industry partnerships, since many of these workers are not required to have 
postsecondary education.43 

The predominance of blue-collar workers also underscores the importance of marrying 
climate investments to workforce strategies that promote job quality. The quality of 
blue-collar jobs varies tremendously, even within the same industry, depending on 
the degree of subcontracting and outsourcing, ease of employment law enforcement, 
unionization rates, and other factors.44 These differences in job quality within industries 
and between high and low road employers are often difficult to discern from government 
data, which also is not able to capture wage theft and other employment violations.45

Professional occupations, defined here as engineering and other technical occupations 
that mostly require a four-year college degree, are also critical for the design and 
planning of low-emission technologies. Jobs requiring a college degree generally 
pay family-supporting wages and provide workers with a return on their investment 
in education.46 These can provide important career mobility paths for workers from 
disadvantaged communities, but they are much more limited in number than blue-collar 
jobs.

	Lowering greenhouse gas emissions involves traditional 
occupations that incorporate new tasks, rather than new 
and different jobs.

Research and practice have confirmed that it is more accurate to talk about “greening” 
existing jobs, rather than new and different “green jobs.” The vast majority of the jobs 
that will be involved in work to lower greenhouse gas emissions across the economy 
are in traditional occupations where specific “low carbon” knowledge and skills are only 
one component of a broader occupational skill set.47 A comprehensive study of energy 
efficiency programs found that approximately two-thirds of the jobs generated directly 
by energy efficiency investments in California are in traditional building and construction 
trades—e.g., electricians, sheet metal workers, plumbers, carpenters, stationary 
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engineers, and others. Only around one-sixth are in professional occupations, and only 2 
percent are specialized energy efficiency occupations like energy auditor (and even then, 
auditors often perform other tasks unrelated to energy savings).48 Likewise, mechanics 
for zero-emissions vehicles are still motor vehicle mechanics and workers who 
manufacture electric cars are still autoworkers, even though they incorporate new skills 
and tasks for engines that do not run on fossil fuels. In other words, there are very few 
new occupations created by climate mitigation activities, but instead new aspects to old 
occupations. This finding helps confirm that niche training programs targeting a particular 
low-emission technology, such as training for solar panel installation, are less effective 
than broader training that helps workers gain mastery in an occupation and provides 
them with skills to continually adopt improved and cleaner technologies.49

	Many activities that reduce greenhouse gas emissions 
are creating good jobs and broadening opportunities for 
disadvantaged workers.

	 Utility-Scale Renewable Energy Generation
 A major success story is the build-out of utility-scale renewable energy generation 
(solar energy primarily) facilities in California, driven in large part by the state’s 
Renewables Portfolio Standard (RPS).50 The RPS has resulted in steep declines in 
greenhouse gas emissions in the electricity sector—which accounts for most of the 
greenhouse gas reductions to date51—and has produced family-supporting jobs and 
employed workers from some of the poorest counties in the state.52 

Almost all utility-scale renewable generation projects have been built under project 
labor agreements (PLAs), and some have been built under community workforce 
agreements (CWAs).53 Under both PLAs and CWAs, the construction of utility-scale 
renewables in California has produced family-supporting, union scale wages and 
benefits while also appreciably boosting the inclusion of workers from disadvantaged 
communities. The use of apprentices, a key feature of PLAs and CWAs, ensures 
training and a career ladder.54

	 High Speed Rail and Major Transit Capital Projects
The proceeds from state auctions of greenhouse gas emission allowances under 
the Cap-and-Trade Program are deposited into the Greenhouse Gas Reduction 
Fund (GGRF) and appropriated by the Legislature to California Climate Investments 
(CCI) programs that reduce greenhouse gas emissions and advance additional 
environmental, economic, and public health benefits. In some cases, CCI programs 
produce good jobs and create opportunities for disadvantaged workers. This is 
especially true of large-scale construction projects, but never happens automatically. 
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Because the GGRF is a state fund, most construction activities are covered by 
prevailing wages, ensuring family-supporting jobs, and the High Speed Rail project 
and many transit infrastructure investments are built under CWAs, which create 
access to employment opportunities for targeted populations of workers (e.g., 
workers from specific locales and/or socioeconomic backgrounds).55 In addition, the 
GGRF-funded Transformative Climate Communities program, which allocated $140 
million for FY 2016-17 for comprehensive, community-guided infrastructure programs 
in disadvantaged communities in Fresno, Los Angeles, and Ontario, has made a 
commitment to expanding the use of CWAs.56 

	 Public Transit and Utilities
Public transit authorities, public water agencies, and both public and investor-owned 
energy utilities, each with key roles in reducing greenhouse gas emissions, have 
traditionally provided family-supporting jobs for their workforces.57 Public transit has 
been particularly successful in hiring a diverse workforce.58 The blue-collar workforce 
in public water utilities is still largely white and male,59 although some utilities have 
implemented a full suite of inclusion programs, including paid work-based learning 
opportunities and internships for local youth, and internal pre-apprenticeship pipeline 
programs, which have cultivated a diverse workforce.60

	Some activities that lower greenhouse gas emissions can 
produce lower quality jobs.

	 Distributed Renewable Energy Generation and Energy 
Efficiency Retrofits

 Mandates and incentives to encourage both distributed renewable energy generation 
(e.g., customer-sited, or rooftop solar energy systems) and energy savings through 
retrofitting of residential and commercial buildings have resulted in mixed outcomes 
for workers. Particularly in the residential and small commercial sectors, some rooftop 
solar and energy efficiency jobs are characterized by low wages, minimal benefits 
and lack of career ladders.61 These jobs are in the residential and small commercial 
construction market, where low wages and few benefits are common and workers are 
sometimes subject to employee misclassification, high injury rates, and even wage 
theft.62 In contrast, distributed renewable energy generation and energy efficiency 
retrofits in public and some large commercial buildings tend to pay prevailing 
wages and benefits and use apprentices enrolled in state-certified apprenticeship 
programs.63
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	 Clean Vehicle Manufacturing
Manufacturing was once a reliable source of family-supporting wages, but low-wage 
jobs in manufacturing have grown in recent decades.64 Job quality within the clean 
vehicle manufacturing sector appears mixed in California. Concerns about the labor 
practices of zero-emission vehicle (ZEV) manufacturers, in both light- and heavy-duty 
segments, have been raised based on violations of wage, health and safety, and 
worker protection rules.65 On the other hand, some zero-emission bus and rail 
manufacturers in the state have unionized workforces, which generally indicates 
higher job quality (including higher average earnings) compared to nonunionized 
workforces.66 Two of these heavy-duty ZEV manufacturers in California have also 
committed to inclusive hiring goals and practices.67

	Several prominent industries that are critical targets for 
climate policy have some of the lowest wage jobs in the 
economy, and low-road practices impede efforts to reduce 
emissions. 

	Trucking
Short-haul trucking between seaports, railyards, warehouses, and other major freight 
hubs (port trucking or drayage, in industry parlance) is a critical part of the logistics 
chain and presents a significant opportunity for the adoption of zero-emission trucks. 
However, the prevalence of worker misclassification in trucking is not only a concern 
about job quality, but also with respect to achieving the environmental outcomes 
intended by climate policy. That is, when port truck drivers are misclassified as 
independent contractors instead of employees, drivers, rather than the trucking 
companies they work for, become responsible for the costs of switching to cleaner 
trucks. Clean truck mandates may not achieve, or be able to sustain, the expected 
reductions in air and climate pollution when misclassification is prevalent, because 
port truck drivers—a very low-income and largely immigrant workforce—have limited 
resources for purchasing and maintaining low-emission trucks.68

	Waste
Many local governments in California contract out waste collection services and 
establish systems in which customers arrange services directly with authorized 
private waste haulers. A race to the bottom ensues under these types of systems 
(viz., non-exclusive franchising and open permitting systems), which results in low 
wages and unsafe working conditions,69 creates obstacles for municipalities to meet 
state-mandated waste diversion targets and enforce other performance standards, 
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and contributes to problems affecting quality of life (e.g., traffic congestion and 
damaged local streets and roads).70 Centralized “best value” contracting—where 
bidding processes include standards for contractor performance, job quality, and 
job access, not just cost—help prevent a race to the bottom on wages. This makes 
it easier to both enforce the state’s waste diversion mandates and to attract, train, 
and retain a qualified workforce to handle multiple waste streams.71 San Francisco 
and Oakland offer examples of a high-road approach to contracted waste collection 
services, and efforts to improve diversion and labor conditions through responsible 
contracting policies are underway in Los Angeles.72

In the recycling industry, wage and hour violations and relatively high rates of 
workplace injury and illness contribute to poor job quality.73

	Wildfire Prevention and Forestry Services
CAL FIRE employees spend part of their time carrying out wildfire prevention and 
forestry services work, and receive rigorous skills and safety training as well as 
family-supporting wages and benefits.74 However, Forest and Conservation Workers 
overall—including tree-planters, thinners, and other vegetation management 
workers—have some of the lowest median hourly wages ($10.66/hour) of all 
occupations in California.75 In addition to low pay and various forms of wage theft, 
illegal labor practices (e.g., setting unrealistic pace of work and insufficient rest 
breaks) are fairly common among forestry services contractors operating on forest 
lands despite federal laws that prohibit such actions by employers.76 Poor job 
quality and the inadequate enforcement of labor and employment law is especially 
problematic for vulnerable populations working in this sector, namely foreign guest 
workers (with H 2-B visas) and undocumented immigrants.77 While employment data 
does not make it possible to disaggregate the forestry services workforce in terms of 
employers (i.e., public sector versus private contractors) or workers’ nativity, close 
attention to job quality will nonetheless be necessary to put industry expansion on the 
high road, as growth in the size of this workforce is critical to reducing the threat and 
impacts of catastrophic wildfire.  

	Climate policy creates the risk of future job loss in fossil 
fuel industries. 

	 Oil and Gas Production, Refining, and Distribution
As the state transitions to a carbon-neutral economy, and as other states and 
countries begin to price carbon—and ramp up complementary policies like vehicle 
and building electrification—more aggressively, fossil fuel industries will face job 
losses. In fact, this is already happening due to automation in many parts of the oil 
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and gas industry. However, the fossil fuel sector is still an important part of the job 
and economic mix of California, especially in specific counties. In 2016 there were 
approximately 57,000 workers in these industries, including approximately 10,000 
employed in refineries, 9,000 in oil and gas extraction, 2,000 in oil and gas pipeline 
work, and about 32,000 in natural gas distribution.78 Fossil fuel-intensive regions 
of the state are already looking at economic diversification, which needs to include 
targeted strategies to help workers maintain their livelihood. 

V. Recommendations 
The following recommendations, supported by the findings in the report, begin to align 
the state’s comprehensive climate and workforce action plans, and can help overcome a 
significant number of the problems identified above. Many of the recommendations can 
be applied in all of the six sectors in the 2017 Climate Change Scoping Plan. The state 
has the opportunity to explicitly incorporate the goals of job quality and job access in the 
next iteration of the Scoping Plan, which already embeds a commitment to equity through 
its support for environmental justice. 

Demand-Side Strategies for Agencies Implementing 
Climate Measures
California’s state government can use its power not only to drive low-carbon economic 
growth but also to support equitable development. The following recommendations 
are key to encouraging the generation of family-supporting jobs and access to them for 
workers from disadvantaged communities. Each recommendation includes an example 
of a current application which could be scaled and/or incorporated into climate strategies 
in the future.

1. Expand the use of Community Workforce Agreements 
(CWAs) on climate investments involving large-scale 
construction projects.

The predominance of the construction industry in the implementation of climate policy 
highlights the importance of expanding the use of the high-road strategies unique to 
construction, such as CWAs, which have a proven track record of ensuring job quality 
and job access, and securing robust training pathways through the use of state-certified 
apprenticeship programs in the construction trades.
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Current Application
In climate policy, CWAs are currently used in the construction of utility-scale renewable 
energy projects, public transit and high-speed rail infrastructure, and some other 
large-scale construction projects funded by the GGRF. 

Expansion Possibilities
Agencies or entities administering public or ratepayer funds can use CWAs on large 
construction projects for infrastructure investment in renewable energy, energy efficiency 
retrofits, EV charging infrastructure and transit infrastructure projects, installation of 
emission controls in refineries, leakage abatement in oil and gas distribution, and waste 
and water infrastructure. The typical minimum threshold for a stand-alone CWA is $1 
million in contract value, because sufficient scale is necessary to create enough jobs to 
successfully implement targeted hire requirements aimed at increasing economic equity.

2.  Use inclusive procurement policies for public 
procurement of large capital equipment, contracts for 
public services, and in grant programs.

Government procurement policies can include requirements such as a floor on wages, 
skill standards, and other workforce standards in their contracts with businesses that 
supply capital equipment or other goods and services. Procurement language that 
gives bidders an opportunity to disclose additional detailed information about their 
commitments to high-road labor practices allows awarding agencies to identify the 
“best-in-class” employer as a component of bid evaluation. This incentivizes bidders to 
address job quality and access.

Current Application
Public agencies in California, including the High Speed Rail Authority and Los 
Angeles County Metropolitan Transportation Authority (LA Metro), have successfully 
used inclusive procurement language to ensure family-supporting jobs, substantial 
investments in training, and commitments to hiring disadvantaged and under-rep-
resented workers in the manufacturing of rail cars and transit buses.79 

Expansion Possibilities
In all competitive solicitations for climate mitigation, agencies or entities administering 
climate investment funds can use inclusive procurement policies to incorporate 
workforce commitments as one component of the criteria they use to rank bidders. 
Awarding agencies can insert this language in solicitations for the procurement of large 
capital equipment like buses or other fleet vehicles, for contracts for public services like 
waste collection and fire prevention, and in the myriad of grant programs funded by the 
GGRF, ratepayer funds, and other sources.
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3.  Include responsible employer standards in all climate 
incentive programs.

Responsible employer standards for incentive programs (e.g., rebates, vouchers, 
grants, and loan assistance) financed with public or ratepayer funds are a powerful tool 
to ensure adequate work quality and to prevent public funds from supporting low-wage 
jobs or unfair and illegal labor practices. Because incentive programs only partially 
subsidize private investments, the comprehensive strategies described in the first 
two recommendations above are not always feasible. Instead, responsible employer 
standards can screen out unwanted behavior and close off the low road by setting 
minimum requirements for incentive program eligibility or basic terms and conditions of 
program implementation. Responsible employer standards can include skill standards, 
a floor on wages and benefits, and labor law compliance, as addressed in the next two 
recommendations.80

3a.  Include skill standards to ensure safe and proper 
performance in programs receiving public or ratepayer 
funds. 

Skill certifications are a way to ensure safety and high performance. Persistent quality 
problems have emerged in the installation, operation, and maintenance of some key 
technologies that are critical to lowering emissions, including HVAC and advanced 
lighting controls in energy retrofits.81 Safety concerns are paramount in EV-charging 
stations and battery storage. 

Current Application
The California Public Utilities Commission (CPUC) recently mandated the use of 
specialized certifications for advanced lighting controls and commercial HVAC 
installation and maintenance in energy efficiency incentive programs.82  The CPUC also 
requires investor-owned utilities (IOUs) to utilize certified electricians who have acquired 
a specialized upgrade certification for the installation of IOU-owned electric vehicle 
supply equipment.83 

It is noteworthy that skill certification standards have now been established for certain 
major projects within the fossil fuel industry. When contracting for construction, repair, 
maintenance, or demolition services, owners of petroleum refining and hydrocarbon 
manufacturing facilities are required to ensure that contractors and subcontractors use 
a skilled and trained workforce, which includes active registered apprentices and skilled 
journey-level workers in the building and construction trades; the state law mandating a 
skilled and trained workforce (Senate Bill 54, Hancock, Chapter 795, Statutes of 2013) 
also established a prevailing wage standard for this contracted work.84



24

EXECUTIVE SUMMARY

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

Expansion Possibilities
Skill standards can be adopted for public and ratepayer climate investments involving 
skilled work, particularly for emerging technologies, technologies with safety risks, and/
or climate measures with persistent performance problems. Upgrade certifications can 
be incorporated into program requirements for rebates, incentives, loan assistance, and 
more. Agencies administering programs can consult with subject matter experts, the 
CWDB, community colleges, the Division of Apprenticeship Standards, and high-road 
employers to help identify the most appropriate advanced certifications.

3b. Incorporate wage and benefits standards and verification 
of compliance with all employment and labor law, 
including health and safety standards, into incentive 
program requirements.

A floor on wages and benefits, as well as verification of compliance with the full range of 
California labor, employment, and environmental regulations can be incorporated into 
the terms and conditions of implementation or eligibility criteria for all climate incentive 
programs (e.g., rebates, vouchers, grants, and loan assistance). These standards would 
be especially useful for incentive programs in industries or sectors characterized by low 
wages, health and safety violations, worker misclassification, and other low-road labor 
practices. At minimum, such requirements can prevent public or ratepayer funds from 
benefiting low-road employers; they could also help ensure climate incentive programs 
deliver decent job quality outcomes. 

Current Applications
The Los Angeles Department of Water and Power (LADWP) set a wage and benefits 
floor of $16 per hour plus full medical and pension benefits for its weatherization workers 
enrolled in pre-apprenticeship (i.e., the Utility Pre-Craft Trainee (UPCT) program).85 
These workers also benefit from membership in the International Brotherhood of Electric 
Workers (IBEW) Local 18, a founding partner of the UPCT program.

The South Coast Air Quality Management District (SCAQMD, or the district) added new 
rules regarding labor law compliance to its district-funded truck replacement projects. 
The district assesses a company’s record of labor law violations when reviewing 
applications for clean truck incentives, and has a disclosure and certification process 
regarding ongoing labor law compliance for those awarded funding. SCAQMD also 
prohibits trucking firms to use lease-to-own arrangements with their drivers in contracts 
involving district-funded trucks.86
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Expansion Possibilities
Agencies implementing climate incentive programs can use responsible employer 
standards to ensure that public funds do not support low-wage jobs, or firms with 
repeated and/or egregious violations of labor and employment laws. This practice would 
be especially useful in industries or sectors in which low-road working conditions are 
common, including residential and small commercial construction, trucking, forest and 
wildlands management, agriculture, some manufacturing, and subcontracted waste 
services. 

4.  Identify and focus incentives on win-win strategies that 
meet both climate and workforce goals.

Climate programs can be designed and phased strategically to support high-road 
rather than low-road employers. One strategy is to design programs to increase project 
scale, even within the same general market segment (e.g., multifamily residential 
vs. single-family homes). In construction, increased project size can facilitate the 
incorporation of local and targeted hire. Often, larger projects can capture economies 
of scale and thus also increase emissions reductions per dollar invested. Phasing 
incentives for emerging technologies and practices for energy savings or distributed 
generation in buildings, so that they first target the municipal, university, schools and 
hospital (MUSH) sector where labor standards usually already exist, provides an 
opportunity to encourage high-road employers. These employers will develop expertise 
and efficiency, and this can help them be competitive in more challenging sectors where 
low road practices are more common.

Current Application
LADWP is initiating a shared community solar pilot project that includes a wage floor and 
inclusionary hiring.87

Expansion Possibilities
Community shared solar; district energy electrification (systems that provide heating and 
cooling from renewable sources to neighborhoods, rather than single homes).

5.  Use insourcing or exclusive franchise contracting 
models to support labor and environmental standards for 
public services or ratepayer-funded subcontracts.

State and local jurisdictions and other public entities can use their own employees 
instead of subcontracting, or use exclusive franchise systems for services that are 
currently “open market.” Subcontracting in some weatherization programs has led 
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to low wages and lack of career ladders for workers. Open markets in waste, where 
customers contract with private waste providers, have impeded enforcement of state 
waste-diversion mandates and produced low-road labor practices. An exclusive franchise 
system, where local governments set contract terms and conditions, along with inclusive 
procurement policies, facilitate the establishment and enforcement of environmental and 
labor standards. 

Current Application
The City of Los Angeles adopted the exclusive franchising model for its waste system. 
The LADWP insourced its previously subcontracted weatherization program, allowing the 
creation of career ladders for entry-level weatherization workers into permanent jobs in 
the utility.

Expansion Possibilities
Municipal waste contracting throughout the state, contracting of low-income 
weatherization measures, urban greening and many other public services.

6.  Use metrics to measure the impact of climate policies on 
job growth, job quality, and job access.

Tracking and reporting on the job impacts of climate policy is necessary to measure 
progress over time. Measuring economic and workforce development across Scoping 
Plan sectors involves complex inquiries into job creation, job quality, employment of 
targeted groups, employment in given industries and occupations, advancement in the 
labor market, wages and benefits, and apprenticeship utilization. To identify, capture, 
analyze, and report on related metrics requires dedicated resources and considerable 
expertise beyond the scope of traditional labor market intelligence. 

Current Application
CARB has explored methods and metrics for tracking job numbers, job quality, and job 
access, and is deploying a related tool for GGRF-funded projects.88  In the construction 
sector, many public entities that implement CWAs for contracted projects use commercial 
software for prevailing wage and local hire compliance. 89

Expansion Possibilities
Technology is now available to accurately track jobs with online software programs that 
confidentially extract data from payroll records; these can track numbers of workers, their 
wages and benefits, and residence zip codes.90 The software used in CWAs could be 
adopted for climate investments in construction, including GGRF expenditures and IOU 
contracts for energy efficiency retrofits.
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7.  Incorporate workforce analysis into emerging-
technology support programs.

Agencies that are tasked with promoting the accelerated market adoption of emerging 
low-emission technologies can help ensure that technology and skill development 
are coordinated by requiring that workforce analysis be incorporated into emerging-
technology programs. Entities that are receiving state support could be asked to identify: 
1) the occupations that are critical to the planning, installation, maintenance, and 
operation of the technology; 2) any performance problems that were related to skill gaps; 
and 3) the relevant training and skill requirements that the business uses to engage 
qualified workers. 

Workforce development agencies currently have very limited access to information on 
skill needs for new technologies that come to market. Workforce analysis can help fill this 
information gap and help training organizations identify priorities for training investments. 

Current Application
One example is the collaboration between the UC Davis California Lighting Technology 
Center and the state-certified electrical apprenticeship programs, which supported 
the identification of skill gaps for the installation of advanced lighting controls and the 
creation of the model California Advanced Lighting Controls Training Program (CALCTP) 
certification for electricians.91

Expansion Possibilities
Agencies administering grants for research and development, demonstration projects, 
and pilot programs for emerging technologies can request that grantees identify key 
occupations that need to be engaged for successful performance of the emerging 
technologies and needs for skill upgrades, if they exist. 

8.  Provide technical assistance to agencies implementing 
climate policy on the application of demand-side tools.

The CWDB should develop a technical assistance team to advise other state agencies 
seeking to make high-road labor and workforce interventions through climate policies 
and programs.  Agencies administering climate measures typically have limited 
experience with the job quality and job access strategies and tools outlined in this report. 
There is considerable relevant expertise within the CWDB that can be systematically 
engaged to help other public entities determine when, where, and how to implement this 
report’s demand-side recommendations, including, for example, community workforce 
agreements and inclusive procurement.
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Supply-Side Strategies for Workforce Development 
Agencies and Training Institutions 
California’s robust workforce training and education infrastructure can prepare workers 
for the changes in the labor market that will occur as the state makes the transition to a 
carbon-neutral economy, particularly when combined with the demand-side actions listed 
above. The following summarizes key recommendations for a coordinated statewide 
strategy built upon partnerships with the state’s key training and education institutions, 
including the community colleges, the state-certified apprenticeship system, and the UC/
CSU public universities, along with high-road employers, unions, and community based 
organizations. Crucially, investments in training should:

 ● Support and enhance existing programs in California’s key workforce development 
institutions, so that they can respond to the needed changes, instead of building 
new training programs specifically for emerging lower carbon technologies. 

 ● Fund comprehensive training that prepares workers for careers, rather than niche 
programs that train on one particular “green” skill or “green” technology that may 
become outdated as technology advances.

Funding already exists for many of the initiatives recommended below, including 
ratepayer funds for the Electric Program Investment Charge (EPIC), and IOU energy 
efficiency programs. Pipeline training for the skilled construction trades has been 
available from Prop. 39 and now is also available from the Road Repair & Accountability 
Act (Senate Bill 1, Beall, Chapter 5, Statutes of 2017) as the CWDB launches its High 
Road Construction Careers (HRCC) initiative as an integrated statewide network of 
pre-apprenticeship partnerships. The challenge with existing and new investments—
especially where climate agencies and CCI programs are running their own training 
programs—is to align the work, avoiding duplication and further fragmentation of training 
for California’s workers. Specific recommendations fall into four broad categories:

 1.  Redirect and align funding for industry-led incumbent 
worker training.

State investments stand to make the greatest immediate impact by focusing on 
training workers already employed in the key occupations critical to the transition to 
a carbon-neutral economy. Employer engagement in training of incumbent workers 
is essential. For the professional occupations, continuing education that already 
is embedded in licensing or credential renewal may be sufficient. For blue-collar 
and technical workers, high-road industry training partnerships provide a model for 
successful incumbent worker training, with training institutions such as the community 
colleges, apprenticeship programs, and others providing training in response to industry 
partnership needs. 
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1a.  Support high-road industry training partnerships.
Industry partnerships are essential for training incumbent workers and also can serve 
efforts to improve inclusion of disadvantaged workers into entry-level jobs. There should 
continue to be expanded funding for industry partnerships in key industries in each of the 
Scoping Plan sectors.92 The CWDB’s High Road Training Partnership (HRTP) initiative 
can serve as a model for an expanded effort that could include new apprenticeship 
programs and enhancements of existing programs, other labor-management 
partnerships, and other employer-led training initiatives in nonunionized high-road 
businesses. These initiatives can partner with community colleges and other training 
organizations to deliver skills to accelerate the adoption of clean technologies. In 
addition, they can provide a structure in which to engage and protect workers and find 
collaborative solutions as technological change and/or climate policies cause large 
disruptions or even elimination of certain jobs. 

Current Application
HRTPs have been developed in critical industries, including transit, warehousing, 
logistics, transportation, water, building services, health care, and hospitality.

Expansion Possibilities
There are numerous opportunities for expansion of high-road training partnerships in 
industries critical to climate policies, and significant new funding for the HRTP initiative 
was appropriated by the Legislature during the Fiscal Year (FY) 2019/20 budget 
process. The report identifies opportunities in: fire prevention jobs in California’s forests 
and wildlands, where an expanded workforce is needed because of increased fire risk; 
occupations engaged in pollution abatement and process improvements in refineries 
that are required under Assembly Bill 617 (C. Garcia, Chapter 136, Statutes of 2017) and 
other laws; occupations involved in waste diversion activities, which are required due to 
more stringent waste diversion mandates; emerging water conservation programs in the 
state’s water utilities; and occupations involved in methane capture in dairies and waste 
facilities due to new mandates on emissions with high global warming potential.

1b.  Support existing apprenticeship programs and, where 
conditions are favorable, create new apprenticeship 
programs.

State-certified apprenticeship is one critical approach embraced by high-road industry 
training partnerships and is the gold standard in training for occupations that do not 
require a four-year college degree. Apprenticeship has the following advantages: it is 
industry driven and funded, provides high returns and no debt to workers through its 
earn-while-you-learn model, delivers broad skills needed by employers that lead to 
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mastery of a trade or occupation, uses both classroom and on-the-job training, leads to 
wage increases as skills are acquired, and calibrates the number of training slots to the 
number of available jobs.93 Developed in the context of an HRTP, multiple employers can 
identify the shared advantage of skill delivery via apprenticeship, and work to develop 
a common pathway; this model may be more sustainable than one in which training 
institutions try to convince employers from a single firm to invest in such a structure.

Current Application
The skilled construction trades all have well-developed apprenticeships and have 
incorporated some emerging low-emission technologies in their curricula with funding 
from the Employment Training Panel; firefighters also are trained through apprenticeship. 
Apprenticeships have also been developed in transit operations (one of the HRTP 
programs) and zero-emissions bus manufacturing.

Expansion Possibilities
Forestry services, waste diversion, water conservation, and other climate critical 
industries offer opportunities for expanding apprenticeship, as one path for the HRTPs 
described above. Expanding skill upgrades for emerging technologies in the skilled 
trades presents another key opportunity, as illustrated by model programs such as the 
Electric Vehicle Infrastructure Training Program.

2.  Redirect and align funding for a statewide strategy for 
pipeline programs to expand inclusion of disadvantaged 
workers into family-supporting career-track jobs in the 
carbon-neutral economy.

A commitment to inclusion requires specific interventions that can reach all occupations 
critical to the transition to a carbon-neutral economy. All inclusion programs should 
include the following elements: 1) comprehensive services that include entry-level 
skills training and a suite of supports, mentoring, and wrap-around services tailored 
to targeted populations; and 2) explicit connections to family-supporting jobs through 
specific commitments from employers or other proven avenues to job placement, or 
entry into further career training that leads to placement in family-supporting careers.94 
In a “start with the jobs” approach as modeled by the CWDB’s HRTP and its High Road 
Construction Careers (HRCC) initiative, pipeline programs are designed in response to 
the specific needs of employers in a region, rather than starting with a training program 
for a given population and trying to then win employer support or commitment. Inclusion 
programs should not be developed for low-wage jobs unless coupled with strategies to 
improve job quality or create ladders from low-wage to good jobs.
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2a.  Support a statewide initiative for pre-apprenticeship for 
construction careers.

Support for pre-apprenticeship is critical to improving equity and inclusion in the skilled 
construction trades. Therefore, any climate investments that involve a significant amount 
of construction trades work and seek to increase disadvantaged and/or under-rep-
resented workers’ access to employment in this industry should connect to, align with, or 
feed into the emerging statewide system of quality pre-apprenticeship that the CWDB is 
building through its HRCC initiative. The HRCC initiative builds upon CWDB’s successful 
pilots that have helped to develop and diversify California’s construction workforce 
industry-wide.95 These pre-apprenticeship pilots have modeled a strategy for increasing 
access to state-certified apprenticeship, the highest-quality career pathway in the 
construction trades, rather than serving as stand-alone training programs for individual 
climate investment projects or programs. To support additional investment in high-road 
pre-apprenticeship, the CWDB has established standards for construction pre-appren-
ticeship (“SB 1 Workforce Guidelines”) that are applicable industry-wide.96

Funding from disparate sources, currently administered by a variety of agencies, can 
be consolidated to support and expand the set of coordinated pre-apprenticeship 
partnerships that the CWDB has invested in under the California Clean Energy Jobs Act 
(Prop. 39, 2012), and will bring to scale through the HRCC.  

Current Application
The CWDB has been piloting its high-road construction pre-apprenticeship strategy 
under Prop. 39, which funded clean energy (i.e., energy efficiency and renewable 
energy) retrofits to K-12 schools. The same strategy, but at a larger, regional scale, will 
direct future workforce investments with funding from Senate Bill 1 (Beall, Chapter 5, 
Statutes of 2017) and the Greenhouse Gas Reduction Fund (Budget Act of 2019). In both 
cases, the CWDB’s approach focuses on increasing access to quality construction career 
pathways rather than short-term training for particular construction projects or climate 
investment programs.

Expansion Possibilities
The state has the opportunity to work towards funding regional consortia of pre-appren-
ticeship programs and training partnerships to ensure calibration between the number 
of pre-apprenticeship training slots and the number of job openings at a regional level. 
The High Road Construction Careers initiative is thus suited to any sector or climate 
investment for which construction work represents a component of program or project 
implementation activities.
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2b.  Support inclusion programs for technical and blue-collar 
jobs via high-road training partnerships.

Outside of the construction sector, some jobs critical to the transition to a carbon-neutral 
economy that do not require a four-year college degree offer family-supporting careers 
and provide important opportunities for disadvantaged workers. The high-road training 
partnerships described above for incumbent worker training can also integrate pipeline 
programs. This entails close collaboration with community-based organizations and 
the public workforce system to provide the comprehensive supports needed to prepare 
under-served populations for apprenticeships or other pathways into occupations critical 
to the state’s climate future.  

Current Application
The San Francisco Public Utilities Commission and the Alameda County Waste 
Management both have very strong inclusion programs that provide training for career 
jobs to disadvantaged workers through collaborations with community organizations. 
In addition, in a variety of industries with growing sustainability practices, HRTPs are 
preparing and connecting disadvantaged workers to good jobs: the Worker Education 
and Resource Center for county careers in Los Angeles, the West Oakland Job Resource 
Center for transportation careers at the port; and the California Transit Works! for public 
transit careers. 

Expansion Possibilities
A significant opportunity for creating inclusive pipelines is in water and energy utilities, 
where the existence of good jobs and an aging workforce present ideal conditions for 
such policies. Other strategies designed to improve jobs while reducing emissions, 
such as initiatives to reform contracting processes so that they include strong labor and 
environmental standards, can also incorporate inclusion programs to ensure that as 
wages rise, opportunities for historically excluded groups are expanded. A key industry 
in this category is waste, where reform of the contracting models is necessary to 
achieve the more stringent targets for waste diversion. Jobs in fire prevention and forest 
management in the Department of Forestry and Fire Protection also offer opportunities 
for inclusion through insourcing of work that is now contracted out and through the 
expansion of pipeline programs. 

2c.  Support inclusion programs for professional clean 
economy jobs.

A commitment to broaden access to economic opportunities that emerge from the 
growth of low-emission technologies and industries should also focus on inclusion into 
jobs that require bachelor’s or graduate degrees, such as engineers, architects, and 
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other professional and technical workers. For these jobs, inclusion efforts are most 
successful when linked to preparation in high school, as it is much more difficult to create 
such pathways after workers leave school. Students must first gain their foundational 
knowledge before getting specialized training, and should be exposed to as wide a 
variety of viable career paths as feasible during this phase of their education. Funding to 
improve inclusion into professional and technical occupations related to the transition to 
a carbon-neutral economy is therefore most effective if it contributes to existing initiatives, 
rather than initiating new ones that focus only on climate-critical occupations. 

Current Application
The California Partnership Academies, the California Linked Learning Initiative, and the 
California Career Pathways Trust all are recent initiatives linked to community colleges 
that are designed to build successful high-school-to-college transitions for California’s 
many underserved youth, which can eventually lead into occupations related to climate 
policy implementation. The community college system, via its transfer programs, is itself 
a pipeline for many disadvantaged Californians into professional occupations.97

Expansion Possibilities
Private employers and public agencies in all six Scoping Plan sectors who hire 
professional workers can participate in existing initiatives that expose young people to 
professional pathways through paid internships and other programming for inclusion.

3.  Support curriculum upgrades and teacher training for 
emerging technologies in occupations critical to the 
transition to a carbon-neutral economy.

To prepare the next generation of energy engineers, electricians, zero-emission bus 
mechanics, transportation planners, and all the other occupations that are necessary 
to develop, design, plan, build, operate, and maintain new technologies that lower 
greenhouse gas emissions, the state should support the incorporation of new relevant 
skills and knowledge in the existing key postsecondary institutions that already provide 
foundational training for priority occupations. The state can accomplish this by supporting 
curriculum upgrades and instructor professional development in community colleges, 
apprenticeship programs, and four-year colleges. 

Current Application
The community colleges have developed the Advanced Transportation and Logistics 
Initiative and the Energy Construction and Utilities Initiative, which use staff trained 
as “sector navigators” to work with industry to identify skill gaps and incorporate 
relevant skills and knowledge into curricula of programs of study for key occupations. 
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Apprenticeships in the trades continually incorporate needed new skills through 
employers’ participation on curriculum committees.

Expansion Possibilities
There is an opportunity to more systematically support curricula upgrades related to 
climate in community colleges, apprenticeship, and four-year universities, by transferring  
information derived from emerging technology programs to appropriate institutional 
venues for curricula upgrades, as described in demand-side recommendation #7, above. 

4.  Track outcomes of all training programs.
To evaluate and improve training investments over time, all training programs should 
track workforce outcomes for participants. Key metrics include not only number 
of enrollees and number of graduates, but also attainment of industry-recognized 
credential, job placement, job retention, initial wages, and wage mobility over time. In 
addition, resources could be devoted to the challenging but valuable work of tracking 
benefits to employers in terms of increased productivity and quality. This critical work 
is time-consuming and expensive, and where mandated should include appropriate 
staff, technological, and financial resources. Requiring tracking at any level of training, 
from entry level to incumbent worker training, is essential to improve training over time 
and direct training investments towards programs that produce the best outcomes for 
workers. Finally, the state should continue to invest in third-party studies and evaluations 
that assess the broad, integrated, social and economic impact of workforce partnerships, 
considering the costs and value of building a high-road training infrastructure that 
addresses both climate and equity concerns, and measuring broader community 
outcomes that go beyond individual labor market advancement.

Just Transition for Workers and Communities Facing 
Industry Decline
California can and should build an inclusive carbon-neutral economy based on high 
quality jobs. At the same time, the state must acknowledge those industries and jobs 
that have been part of its economic foundation for generations, and that may experience 
decline as California and many other jurisdictions (within and outside the U.S.) begin a 
steady decrease in fossil fuel use. Specific regions of California have long depended on 
jobs in the oil and gas sector, and in other sectors that have traditionally depended on 
fossil fuels for heat, power, or raw material inputs. It is imperative for the state to develop 
strong policies to help diversify the economies of these regions, as well as to identify 
transition strategies for workers and communities dependent on fossil fuel or emissions-
intensive industries. Transition assistance programs that focus on securing comparable 
jobs or incomes provide some models to consider.98 
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The following recommendations reflect a phased approach that aims to prepare and 
support at-risk workers and communities, at the same time the state considers broader 
and more comprehensive strategies to help strengthen and diversify key regional 
economies. 

1.  Short term: Fully explore alternatives to plant closures 
when there are other strategies available that will 
achieve greenhouse gas emissions reductions and local 
pollution abatement.

In specific communities, immediate plant closure may not be the best and most equitable 
way to achieve the state’s carbon emission goals. It is important to explore whether in 
the short term, continued investments in emissions abatement and targeted enforcement 
of pollution mandates for heavy emitting industries could ensure maximum job retention 
concurrent with decreasing emissions and pollution. This includes deploying Best 
Available Retrofit Technology as required in AB 617, fugitive methane emissions capture 
mandates, and industrial energy efficiency incentive programs. Targeted investments in 
pollution abatement can create jobs, many in sectors where skilled workforce standards 
already speak to job quality.

2.  Longer term: Convene an interagency task force to 
develop concrete, specific plans for short-term and 
long-term transition. 

2a.  Identify priority transition assistance needs. 
The state could work to identify the most vulnerable industries, firms, and localities 
through research and engagement of a diverse set of business, labor, and community 
interests, and develop a set of the most likely job disruption scenarios through 2030. 
At the same time, the state could work to support regions in an economic analysis of 
the most promising emerging high-road industries and jobs based on specific regional 
assets including geography, educational and research institutions, and existing 
workforce skills. For each scenario, the task force could develop cost estimates for a 
transition plan, incorporating a variety of assistance packages. Such estimates should 
examine options for retraining and job placement, considerations regarding the speed 
of industry transition, and firm and worker characteristics such as the health of pension 
plans and the age of workforce. This work could be facilitated by the High Road Training 
Partnerships described above, which would provide a framework for stakeholder 
discussion and planning.
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2b.  Facilitate a planning process for transition assistance. 
Based on the identification of priorities, the state could work with at risk communities, 
labor, and business—again, ideally through regional industry partnerships such as the 
HRTPs—to develop and propose a set of key criteria for transition programs that include 
a combination of income and benefits support, skills training, and job creation. Ultimately, 
any program will need to be directly beneficial to the specific region and industry affected. 
Potential benefits could include income support; continued pension accrual and health 
care benefits; a bridge to retirement for older workers; sizable job training, retraining, or 
education allowances and case management to improve the likelihood of re-employment 
at comparable wages; consideration of guaranteed employment in public works or first 
source privilege in hiring; and even outside the box ideas such as college aid for the 
children of displaced workers. 

VI. Conclusion
California’s ambitious path towards a carbon-neutral economy is complex, involves and 
affects different industries and occupations in multiple ways, and holds both promise 
and challenges for the state’s working families. The analysis and recommendations here 
present actions that show a high road to climate policy is both valuable and feasible.
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I.  Background
Over the last 15 years, California has emerged as a national and world leader in the 
fight to avoid climate disaster, passing a comprehensive and evolving suite of climate 
measures to accelerate the transition to a carbon-neutral economy. The state has also 
emerged as a national leader in embracing economic equity as a goal for state policy, 
charting a path towards a new social compact for shared prosperity in a rapidly changing 
world.1 Meaningful commitment to both of these goals requires the development and 
implementation of a bold agenda that aligns California’s ambitious climate and workforce 
action plans. This report presents a framework for California to advance that agenda in 
order to simultaneously improve equity, mobility, and job quality for workers, deliver skills 
and a level playing field for the state’s best employers, and address the challenges of 
climate change across the economy.

Assembly Bill 398 (E. Garcia, Chapter 135, Statutes of 2017) required that the California 
Workforce Development Board (CWDB) present a report to the Legislature on strategies 
“to help industry, workers, and communities transition to economic and labor-market 
changes related to statewide greenhouse gas emissions reduction goals.”2 To fulfill this 
mandate, the CWDB contracted with the Center for Labor Research and Education at the 
University of California to review the existing research from leading experts in the field 
and prepare this report.

The legislation3 specifically requires that the report address: 

 ● Creating and retaining jobs and stimulating economic activity in the state;

 ● Embedding workforce training and employment services in infrastructure 
investments so that services more directly connect to the jobs created;

 ● The use of community benefits agreements, community workforce agreements, 
and project labor agreements that connect workforce services and job training 
directly to jobs impacted or created;

 ● Preparing the state’s students with relevant career technical education that 
responds to business and industry demands;

 ● Developing worker retraining programs to assist the existing workforce with the 
necessary tools to upgrade their skills;

 ● Responding to the job creation and workforce needs of the state’s new and 
emerging industries, including emerging technologies that will result in greater 
greenhouse gas emission reductions;
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● Developing job training programs to assist specific populations, such as at-risk
youth, displaced workers, veterans, the formerly incarcerated, and others facing
barriers to employment;

● Opportunities for community-based organizations to partner with local workforce
agencies to improve the labor-market outcomes of targeted disadvantaged
populations;

● Targeting workforce development programs and activities in disadvantaged
communities, as identified pursuant to Section 39711, and communities that are
located near entities regulated by the CWDB pursuant to this division; and

● Identifying and leveraging state and federal funding resources to implement the
recommendations made in the report consistent with the regulatory purposes of
this division.

The directive in AB 398 makes clear that this report should address workforce 
interventions that affect both job creation and worker training and should highlight the 
importance of diverse actors inside and outside of government. This report presents a 
comprehensive strategy that identifies roles for agencies implementing climate policy 
and those implementing workforce policy, as well as key partners such as business, 
labor, community, and education and training institutions. As mandated in the legislation, 
all recommendations align with the CWDB’s Unified Strategic Workforce Development 
Plan, which has put forth a set of actions to leverage and coordinate the state’s myriad 
workforce and education programs to support high-quality careers for Californians.4 

California’s 2017 Climate Change Scoping Plan (Scoping Plan)5 presents a roadmap 
of policies and programs to reach the climate protection target in Senate Bill 32 (Pavley, 
Chapter 42, Statutes of 2016), which is a 40-percent reduction in greenhouse gas 
emissions from 1990 levels by 2030. The Scoping Plan is organized into six sectors 
based on sources of greenhouse gas emissions and corresponding climate action 
measures, as follows: Transportation, Industrial, Energy; Natural and Working Lands 
(including Agricultural Lands); Waste; and Water.6 

The report organizes the available information from existing academic research, 
economic models, and industry studies for the six sectors identified in the Scoping Plan 
and presents for each of them: 

● The available information about current labor conditions and major climate
measures’ impact on jobs;

● How to best generate family-supporting jobs, broaden job and career opportunities
for workers from disadvantaged communities, deliver the skilled workforce that
employers need to achieve California’s climate targets, and protect workers in
declining industries; and
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 ● Guidance for policymakers, agencies, and institutions that implement climate and/
or workforce policy, offering examples of concrete, scalable strategies that have 
connected effective climate action with workforce interventions to produce good 
outcomes for workers. 

In keeping with the statutory directive, the report’s discussion was further enriched by 
comments provided to the CWDB through a series of stakeholder meetings organized by 
Scoping Plan sector and constituency held in July and August 2018.7 

All the recommendations in this report have been successfully implemented by state and/
or local government bodies.  The report provides guidance on how the state can build 
on these successes to systematically embed job quality and job access strategies in all 
climate legislation, regulation, and program design.

II.  The High-Road Framework
As the state advances toward its clean energy goals for 2030 and beyond, climate policy 
will drive far-reaching changes in the state economy as it adapts to a new, low-carbon 
paradigm. Climate policy creates both disruptions and opportunities for businesses in 
California as well as for the workers they employ. This report starts with the premise that 
California climate policy can and should provide multiple benefits: it should generate 
family-sustaining, career-track jobs; create pipelines to these jobs for workers from 
disadvantaged communities; and contain supports for workers and communities in 
carbon-intensive industries at risk of decline.8 This premise is consistent with the Scoping 
Plan as well, which notes that “the implementation of California’s climate change goals 
provides great opportunity to not only improve the habitability of the planet, but also to 
increase economic vitality [and] employ historically disadvantaged people in secure 
jobs.”9 

Optimizing climate policy outcomes while supporting the creation of and access to 
family-supporting jobs is the “high-road” approach to economic development—and, it 
should be noted, the vision of equity, climate and jobs advanced by the CWDB. As the 
term is used here, a high-road economy supports businesses that compete on the basis 
of the quality of their products and services by investing in their workforce, paying the 
wages and benefits necessary to attract and retain skilled workers, who in turn perform 
high-quality work. Building the high road requires interventions on both the demand side 
and the supply side of the labor market. 

Demand-side strategies are those that affect the demand for labor, including 
the kinds of jobs that are generated, the skills that are needed, the wages and 
benefits employers provide, and who employers hire.10 Public policy can encourage 
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improvements in job quality through industry-specific or economy-wide wage and benefit 
standards, such as prevailing, living, and minimum wages; skill certification requirements; 
enforcement of all labor and employment laws including proper classification of 
employees (vs. independent contractor arrangements); and collective bargaining rights. 
These types of policies support the high-road employers within an industry and help 
them attract and retain a skilled workforce by limiting competition based on low wages. 
Demand-side policies also include interventions to increase hiring of qualified workers 
from disadvantaged communities and to ensure that standards do not create barriers for 
historically excluded groups. 

AB 398 specifically calls for the report to focus on opportunities to use project labor 
agreements (PLAs), community workforce agreements (CWAs), and community 
benefits agreements (CBAs), which are all well-tested demand-side strategies.11 PLAs 
are pre-hire collective bargaining agreements unique to the construction industry that 
set wage and benefit standards. Although terminology varies, CWAs, as defined in this 
report, are PLAs that also include goals and processes for hiring from local communities 
or targeted disadvantaged groups. CBAs are legally enforceable agreements negotiated 
between community groups and a developer and require specified local benefits, in some 
cases related to job quality and hiring goals, in exchange for community support.

Demand-side strategies can be incorporated into climate measures through either policy 
or program design. Agencies responsible for implementing climate investments and 
other measures play a key role here and are essential to the alignment of climate and 
workforce actions.

Supply-side strategies are also critical. They focus on preparing the workforce for 
changes in the labor market due to climate policy and on delivering a skilled workforce to 
businesses involved in the transition to a carbon-neutral economy. For workers, training 
is valuable if it leads to job placement and wage and career advancement as they acquire 
skills; for employers, training is valuable if it leads to increased productivity and improved 
work quality. Public funding will only benefit both workers and employers if skilled 
workers are hired and retained, making it critical to target public training investments for 
high-road employers who see their workforce as a worthwhile investment rather than a 
cost to be minimized. 

Workforce development is essential to building economic opportunity for those who have 
been marginalized, disadvantaged, and/or denied opportunities. Programs targeted to 
disadvantaged workers can secure more equality in the distribution of job opportunities, 
but the shortage of good jobs is an ongoing challenge for these pipeline programs. 
For low-wage jobs, the most effective strategies are those that build skills, respond to 
employer needs, and improve job quality, simultaneously.
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Supply-side strategies are the traditional purview of the state’s workforce development 
community, which is made up of a complex web of institutions providing adult basic and 
postsecondary education, skill building, job matching, and other employment support 
and services. The workforce development community includes the community college 
and four-year college systems, certified apprenticeship programs, nonprofit training 
organizations, labor-management partnerships, the public workforce development 
system, and a host of state, county and municipal agency partners, as well as 
intermediaries who may align these systems and/or provide training themselves.

Best practice workforce development emphasizes training that:12 

● Responds to actual labor market demand by partnering closely with industry;

● Supports the state’s high-road employers and pays attention to job quality;

● Emphasizes broad skill training for an occupation rather than just for one
technology;

● Leverages the state’s existing workforce education and training infrastructure
rather than creating boutique programs unconnected to workers’ education and
career trajectories; and

● Assesses success of training based on outcomes, including job placement rates
and improvements in wages and benefits improvements, higher worker productivity,
and ongoing commitments by employers.

The comprehensive and proactive supply-side and demand-side approach described 
above—in which state climate investments intentionally improve job quality, while 
workforce investments broaden access to those jobs, and in which training focuses on 
broad occupations rather than narrow technologies—differs significantly from a common 
but incomplete view of how to deliver skills for the climate transition. The conventional 
approach relies primarily on a supply-side strategy:  fund training programs that identify 
perceived skill gaps. The result is a rush to fund new short-term training programs aimed 
at new “green jobs.” 

However, research and practice have confirmed that it is more accurate to talk about 
“greening jobs,” rather than new and different “green jobs.” The vast majority of the jobs 
that will be involved in work to lower greenhouse gas emissions across the economy 
are in traditional occupations where specific knowledge and skills related to emission 
reduction are only one component of a broader occupational skill set. A comprehensive 
study of energy efficiency programs found that approximately two-thirds of the jobs 
generated directly by energy efficiency investments in California are in traditional building 
and construction trades—e.g., electricians, sheet metal workers, plumbers, carpenters, 
stationary engineers, and others. Only around one-sixth are in professional occupations, 
and only 2 percent are specialized energy efficiency occupations like energy auditor 
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(and even then, auditors often perform other tasks unrelated to energy savings).13 
Likewise, mechanics for zero-emission vehicles are still motor vehicle mechanics, and 
workers who manufacture electric cars are still autoworkers, even though their skill sets 
continually evolve. In other words, there are very few new occupations created by climate 
mitigation activities, but instead new aspects to old occupations.

Moreover, simply funding more training—particularly short-term, technology-specific 
training—does not necessarily help workers. Training neither creates jobs nor ensures 
job placement for graduates. To be effective, training strategies must connect directly 
to the labor market, explicitly addressing industry needs and connecting participants 
to actual jobs. The CWDB’s comprehensive approach—as exemplified by its High 
Road Construction Careers and High Road Training Partnership initiatives—integrates 
demand- and supply-side strategies, avoiding the pitfalls of niche “green jobs” 
training and ensuring that California workers are prepared for long-term careers in a 
rapidly-evolving, carbon-constrained economy. 

Exhibit 1.1 presents the high road conceptual framework illustrating the alignment of 
climate and workforce action plans. It starts with (1) examples of climate measures that 
use (2) a variety of specific policy mechanisms, and have (3) impacts on the number of 
jobs, job quality, and who is hired in the key industries affected by each climate measure. 
Without specific demand-side and supply-side labor interventions, these job impacts 
will replicate current trends and practices in the labor market, which in some sectors will 
simply reproduce low wages and ethnic and gender disparities. The graphic illustrates 
two distinct choices: a low-road approach that does not incorporate workforce strategies 
(in gray), and a high-road approach that manages changes in the labor market using the 
strategies recommended in this document (in red).
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Exhibit 1.1. Conceptual Framework
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III.  Rethinking How to Assess the Job Impacts of 
Climate Policy

Attention to skill delivery and equity issues requires going beyond the most common 
method of assessing job impacts of climate policy, which looks at job numbers only. 
Numbers alone do not tell the full story. This report also focuses on job quality (wages, 
benefits, etc.) and access (who gets the jobs).

1.  Job Quality
Climate policy cannot be the “silver bullet” that solves the state’s low-wage job 
problem, but it does not have to exacerbate the problem and, in fact, can and should be 
implemented in ways that promote development of good, accessible jobs. 

While the specifics will vary, there is general agreement that a good, family-supporting 
job pays a living wage; offers a stable schedule; provides benefits such as health care, 
retirement, paid sick days, and paid family leave; offers wage increases as skills are 
acquired; and complies with all workplace laws (e.g., laws on wage and hours, employee 
classification, health and safety, anti-discrimination, workers’ compensation, and the 
right to organize).14 Additional elements of job quality include respect for and inclusion of 
worker voice, and opportunities for training and advancement.

2.  Job Access
To ensure that the benefits of the emerging carbon-neutral economy reach all 
Californians, the job opportunities generated from the growth of this economy must be 
shared across a workforce that reflects the diversity of the state’s population. Historical 
patterns of discrimination and institutional racism have led to concentrations of people 
of color and women in low-wage jobs. As a consequence, efforts to improve job quality 
must be coupled with efforts to promote inclusion (and vice versa). If not, we will simply 
replicate and reinforce the existing disproportionate concentration of African Americans, 
Latinos, and women in low-wage jobs.15

California uses a variety of criteria to identify disadvantaged workers, including measures 
for identifying workers with specific barriers to employment, such as at-risk youth, 
veterans, single mothers, and workers with criminal records. In the climate arena, the 
CalEnviroScreen tool16 is used to identify communities at the census tract level that 
bear disproportionate burdens of environmental degradation and social and economic 
disadvantage. This place-based ranking of disadvantage can complement criteria 
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measuring an individual’s disadvantage, such as employment status, ethnicity, history 
of incarceration, etc. The identification of these workers and communities can inform 
decisions concerning the allocation of public investment and training funds and the 
development of hiring strategies to promote inclusion.

3. Job Numbers
Of course, it is also critical to examine job numbers. This report uses available 
information from economic models and industry studies for each of the critical sectors 
identified in the Scoping Plan to assess relative job growth in sectors affected by climate 
policy. The California Air Resources Board (CARB) has produced economic modeling 
of jobs with and without climate policy.17 CARB economic modeling estimates that when 
comparing scenarios with or without climate policy in 2030, there will be no net job loss: 
at most job growth could be 0.3-percent lower by 2030 than job growth without climate 
policy, but there will be more jobs than in 2020.18 Even as the state has reached its 2020 
targets four years ahead of schedule,19 California’s diverse and booming economy and 
historically low dependence on coal have facilitated rapid economic growth concurrent 
with greenhouse gas emission reductions. With an economy made up of 18 million 
jobs and a state GDP of $2.7 trillion, the cost of reducing greenhouse gas emissions is 
small, and climate policy is not expected to change growth trajectories to any significant 
degree.20 

However, macroeconomic modeling does not provide the detailed information needed 
for workforce planning, nor does it provide information on job quality or job access. 
Effective labor market analysis that informs planning for workforce development and 
identifies opportunities to improve job quality and job access requires combining labor 
market information with deep on-the-ground knowledge for each detailed sector, industry, 
and set of occupations and is most effectively carried out within the context of industry 
training partnerships at the regional level. 

In assessing job growth or loss, it is important to understand the following:

 Net vs. Gross
The overall health of an economy depends on net growth (growth minus loss) in jobs,
and job creation and destruction is a continual feature of all market economies. In
terms of net growth, CARB models suggest positive growth but at a slightly lower rate
than without climate policy. It is also critical to assess the risk of absolute job loss
where previously employed workers are displaced, so as to avoid a disproportionate
burden of transition on a particular group of workers.
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 Direct, Indirect, and Induced
Most job impact studies use economic models to capture the entire effect of a policy
as its impact ripples through the economy by counting direct, indirect, and induced
jobs (the so-called multiplier effect).21 The policies and training strategies presented
here are most able to influence direct jobs, which are the focus of this report.
“Direct jobs” are those generated in firms that directly benefit from public or private
investment that occurs due to climate policy. “Indirect jobs” are those generated by
the supply chain (i.e., the purchase of equipment, materials, fuels, and other inputs
needed for the activities of the recipient firms). There are limited circumstances,
discussed in this report under procurement strategies, in which the alignment of
climate and labor policies can impact some jobs in the supply chain, particularly
when the supply chain involves large equipment or other capital inputs. “Induced
jobs”—those generated as wage and business income from the direct and indirect
investments is spent on a wide variety of goods and services in the economy—are not
addressed in this report, which is limited to sectors most directly affected by climate
policy.

 Sector, Industry, and Occupation
In this report, we follow CARB’s use of the term “sector,” which is a clustering and
categorization of similar economic activities that create greenhouse gas emissions
and that are subject to Scoping Plan policies to reduce emissions. For CARB, the
term “sector” includes both production and consumption (end use) activities. For
example, CARB’s Low-Carbon Energy Sector includes both generation of renewable
electricity and energy efficiency activities that reduce energy consumption. For the
terms “industry” and “occupation,” we follow the Bureau of Labor Statistics (BLS)
which defines industry as a group of establishments that produce similar goods and
services (a production rather than a consumption category); and occupation as a
set of activities that employees carry out in their jobs. The BLS definitions allow us
to utilize BLS data on jobs in industries and occupations, using the North American
Industry Classification System (NAICS) for industry and the Standard Occupational
Classification (SOC) for occupation.

	Job Tracking vs. Job Modeling
Most job impact studies use modeling techniques to estimate job impacts, often
using government data to derive estimates of the number of jobs per million dollars
of investment.  While this is useful for some planning purposes, it is not the same as
actual tracking of the number, quality and workforce characteristics of jobs that are
generated or lost due to climate policy.  Tracking and reporting on the job impacts of
climate policy is necessary to measure progress over time. The CARB is currently
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developing methods and metrics for tracking job numbers, job quality, and job access. 
Local jurisdictions commonly use commercial software that processes certified 
payroll records to track compliance with prevailing wage and local/targeted hire rules 
(while maintaining confidentiality of worker information). 

IV.  Organization of Report
The report is organized into two sections: Chapters 2 through 4 address labor policy tools 
and Chapters 5 through 11 address each Scoping Plan sector. The three chapters on 
policy tools consist of:

 ● Chapter 2. Demand-side tools that can ensure good jobs for workers and support 
for employers who invest in a skilled workforce; 

 ● Chapter 3. Supply-side tools that can prepare the workforce for the low-carbon 
transition and ensure skill delivery to employers; and 

 ● Chapter 4. Just transition policies to protect workers and communities at risk of 
displacement and disruption due to climate policy. These include both demand-side 
and supply-side tools to create a comprehensive planning process to address job 
loss.

Chapters 5 through11 of the report address the six Scoping Plan sectors: Energy, 
Transportation, Industry, Waste, Water, and Land. First, Chapter 5 provides an 
overview of the sectors’ importance in terms of emissions and emissions reduction 
efforts, the industries and occupations that are affected by climate policies, and an 
explanation of this report’s approach to analyzing job impacts and developing workforce 
recommendations. The report’s recommendations are first explained in the three 
chapters on policy tools and then applied where relevant in the Scoping Plan sector 
chapters. 
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I. Introduction
Climate policy creates both disruptions and new opportunities for businesses in 
California and for the workers they employ. Minimizing the disruptions and maximizing 
shared prosperity as new opportunities arise requires specific and intentional labor policy. 

A low-carbon economy with broadly shared benefits will not happen automatically. 
Not all jobs that are commonly considered “green jobs” are good jobs nor are they 
automatically accessible to workers from disadvantaged communities. Intentionally or 
not, the agencies in charge of implementing climate policy—including the California Air 
Resources Board (CARB), the California Energy Commission (CEC), and the California 
Public Utilities Commission (CPUC), among others—affect the types of jobs that are 
created whenever they make public investments, provide incentives to encourage market 
development, set standards for technologies and the built environment, mandate caps on 
pollution, and apply other policy tools. Without deliberate efforts, the economic changes 
produced by climate policy may simply replicate deep-seated economy-wide trends of 
persistent wage inequality and disparities by race and gender. Climate policy obviously 
cannot solve all the challenges of inequality, but the alignment of the state’s climate 
and workforce action plans can contribute to solutions. The good news is that there are 
feasible, road-tested policy mechanisms that are complementary to and can be carried 
out in conjunction with climate policy. These mechanisms can be utilized to promote the 
generation of good jobs and pipelines into them for workers from historically excluded 
groups and communities. 

Moreover, policies that result in better outcomes for workers can also fortify efforts 
to achieve the state’s climate goals. There is a relationship between job quality and 
work quality: better wages, benefits, working conditions, and career ladders lead to 
better design, installation, operation, and maintenance of technologies, which in turn 
lead to maximized reductions in greenhouse gas emissions. As the sector chapters 
show, concerns about work quality and the sluggish adoption of emission-reducing 
technologies appear in industries (or segments thereof) where businesses pay low 
wages and do not invest in a skilled workforce. In energy efficiency (Chapter 6), studies 
show that work quality problems have impeded the adoption of advanced technologies 
for deeper energy savings and that quality problems were reduced when performed 
by workers with skill certifications. In some sectors, such as trucking, low-road labor 
practices impede implementation of climate measures by imposing cost burdens on very 
poor workers who cannot afford them, as discussed in Chapter 7. In several sectors, 
such as waste (Chapter 9) and forest fire prevention (Chapter 11), lowest bid and 
decentralized contracting processes lead to low-road labor practices and make it very 
difficult to either upgrade skills or enforce environmental standards. 
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This chapter provides policymakers and agencies responsible for climate policy 
implementation with guidance on how to ensure better workforce outcomes through 
“demand-side” policies and practices. Demand-side policies affect the demand for 
labor, including what kinds of jobs are generated, what skills are needed, what wages 
employers pay, and who employers hire. On the other hand, “supply-side strategies,” 
addressed in Chapter 3, focus on the supply of labor and the strategies needed to 
prepare the workforce for changes in the labor market due to climate policy. 

The following section presents an inventory of labor standards and other good jobs 
strategies that are high impact and feasible. When attached to appropriate climate 
measures, these workforce policies can be used as levers to improve job quality and 
access and ensure that workers with appropriate skills are engaged the critical work of 
building a carbon-neutral economy. These demand-side policies can be incorporated 
into climate measures through a variety of authorizing mechanisms, including legislation, 
executive orders, agency regulations, and agreements among private parties that can 
sometimes be encouraged by state government. They provide concrete ways to promote 
a high-road economy, in which employers pay family-supporting wages and compete 
based on the quality of their services and products.1

Labor standards and other demand-side workforce policies raise wages but do not 
necessarily raise total costs of production. As discussed in more detail at the end of the 
chapter, studies have found that benefits generally outweigh or at least equal costs. This 
favorable balance is because higher wages, better training, and safer workplaces lead 
to increased workforce productivity and performance. For very low-skilled activities—for 
example, replacing incandescent lightbulbs with more efficient ones—high-performance 
labor standards are less critical. With more complex technologies, proper installation 
and maintenance does depend on high performance, not only for professional workers, 
but also for blue-collar workers, as has been well documented in energy efficiency 
innovations such as advanced HVAC and lighting controls.2 

This chapter explains the role of labor standards in general, and then identifies specific 
policy levers. Some of these apply only to the construction industry, which has a uniquely 
well-developed set of high-road standards codified in federal and state labor code. A 
recent study showed that about 54 percent of the expenditures of the Greenhouse Gas 
Reduction Fund (GGRF) flow into the construction industry, and it is also the predominant 
industry involved in renewable energy, energy efficiency, transportation capital projects, 
and other key infrastructure projects for the low-carbon economy. Combined with the 
fact that the construction industry has developed tried and true strategies for improving 
outcomes for workers while helping reach climate goals, construction is a key area of 
opportunity and is highlighted in the recommendations of this report.
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II. What Are Labor Standards and Related
Workforce Policy Levers?

The demand-side policy levers discussed in this report can be organized into four general 
categories: 

 Labor Standards
Labor standards include compensation standards (such as minimum wages, living
wages, prevailing wages, and requirements to provide health insurance), workplace
safety standards, and any other requirement intended primarily to improve conditions
for workers, including such things as fair scheduling rules, sick leave, union neutrality,
and whistleblower protections. The establishment and enforcement of strict labor
standards and worker protections comprises one type of workforce policy lever.

 Skill Standards
A second type of labor policy lever focuses on worker qualifications and is intended
primarily to ensure high-quality work products. Specific policy levers to this end
include skill standards such as requirements for licensing, skills certifications,
educational credentials, and similar requirements for employees.

 Access and Inclusion Policies
Another type of workforce policy lever is concerned with inclusion, diversity, and local
community benefits. Here, specific policies include requirements to increase hiring
from historically disadvantaged communities and/or local community members.

 Comprehensive Strategies
Individual policy levers are often combined into a comprehensive “umbrella”
policy lever. Community workforce agreements (CWAs) and community benefits
agreements (CBAs), for example, can include wage and skill standards as well
as local or targeted hire goals. Responsible contractor requirements often embed
labor and skill requirements along with other minimum insurance and performance
standards.

There can be a great deal of overlap and interaction among various policy levers. For 
instance, skill certification requirements promote high-quality work as well as higher 
wages.3 Similarly, wage floors lower worker turnover and improve work quality and 
productivity.4
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Labor standards change the competitive environment for businesses, favoring high-road 
employers that compete on quality rather than price alone. High-performing contractors 
hire skilled workers and compensate them for their skills and investment in training. 
Likewise, higher wages attract more highly skilled workers. Standards help screen out 
unqualified contractors, thus improving the quality of work in a given sector. 

Collectively, labor standards and workforce policy levers are designed to maintain or 
improve job quality, job performance, and job access, thereby avoiding the growth of 
poverty-wage jobs and supporting the development of a skilled workforce able to secure 
a middle-class livelihood. 

In so doing, these policies support high-road employers who compete on quality; focus 
on innovation, productivity, and value added; use well-paid workers as a force for greater 
production; and focus on the long-term prospects of the firm. These policies can and 
should be harnessed in service to California’s visionary climate agenda. 

Various mechanisms can be used to attach labor standards to climate measures. They 
can be mandated in legislation, in regulation, as a condition of participation in incentive 
programs, in competitive solicitations and procurement policies, and through a variety of 
other authorizing vehicles. 

Labor standards can be economy-wide, such as minimum wages, or specific to an 
industry or set of employers, such as prevailing wages for the construction industry or 
living wages for government contractors.

A.  Wage and Benefit Standards

1.  Prevailing Wages (Construction Sector)
California’s prevailing wage laws, like the federal government’s Davis-Bacon Act, require 
that on public works projects, contractors and subcontractors must pay their workers not 
less than the wage rates and health and pension benefits “prevailing” in the local areas, 
based on the classification or type of work performed by each worker. While the federal 
law applies to federally funded or assisted projects with a value of more than $2,000, the 
California version applies to state, municipal, or local projects with a value of more than 
$1,000.5 Wage rates and the corresponding health and pension benefits, as well as the 
requisite contributions to the state-certified apprenticeship programs, are determined by 
the California Department of Industrial Relations.6 Under California law, minimum labor 
standard requirements apply to apprentices in state-certified apprenticeship programs; 
apprentice wage rates rise as workers progress in their program. 
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The purpose of prevailing wage laws is to ensure that public investments do not 
undermine local wages and do not provide an incentive for employers to recruit 
lower-wage workers from outside the area. Prevailing wage laws also create a level 
playing field in the bidding process for contractors that pay union-scale wages and benefits.

Examples in Low-Carbon Sectors 
High-speed rail; public transit construction projects financed by the Greenhouse Gas 
Reduction Fund; and Prop. 39 of 2012, which provides state funding ($431.4 million in 
2017-18) to support energy efficiency projects in schools. 

Authorizing Vehicles
Prevailing wage exists in state law and covers construction projects that are paid for in 
full or in part out of public funds. The prevailing wage requirement has recently been 
extended to cover certain private projects for which developers seek streamlined 
environmental review (see, e.g., Senate Bill 35 [Wiener, Chapter 366, Statutes of 2017]7). 
Prevailing wage requirements have also been mandated in power purchase agreements 
between both investor-owned and public utilities and power plant developers.8 

2.  Wage Floors for Occupations Not Covered by 
Prevailing Wage 

A variety of wage standards exist in industries not covered by prevailing wage laws. 
Minimum wage standards are the most common; they place a wage floor that affects all 
jobs within a specific jurisdiction. Living wage ordinances, which have become common 
among local governments in recent decades, place a wage floor on contractors or 
companies doing business with or receiving subsidies or other benefits from the local 
government. While these measures use varying definitions of what constitutes a “living 
wage,” they typically calculate the income needed to support a family according to local 
costs, plus benefits. As of the writing of this report, living wage ordinances have been 
adopted by a total of 38 cities, counties, and other jurisdictions in California.9 Living 
wage laws have also been instituted for specific sectors. San Francisco and New York 
City have expanded wage standards beyond construction to cover a wide range of 
occupations including janitors, theatrical workers, workers in parking garages, solid 
waste haulers, moving services, trade show workers, and broadcast services. 10

The state has the authority to set wage floors in programs they operate. Where there 
is no prevailing wage determination, the state could ask the Department of Industrial 
Relations (DIR) to make one, as the Obama administration did in determining a 
prevailing wage for weatherization during the American Recovery and Reinvestment Act 
(ARRA). Alternatively, programs could mandate a wage floor. Estimates from the 2014 
Guidance Plan show that for the low-income weatherization programs administered 
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by the investor-owned utilities (IOUs), implementing a wage floor of $15.00 per hour 
would increase total installation costs by about 2 percent, and a wage floor of $16 would 
increase costs by less than 3 percent.11

Examples in Low-Carbon Sectors
The Utility Pre-Craft Trainee (UPCT) program, an innovative low-income weatherization 
program operated by the Los Angeles Department of Water and Power (LADWP), 
created a wage floor for its workers.12 Started in 2011, the UPCT program trainees 
received a starting wage of $16 per hour plus health and retirement benefits, as well as 
opportunities to move into careers in the skilled trades with the utility. See Promising 
Practice #6.3: LADWP Utility Pre-Craft Training Program in Chapter 6 for more 
details.

Authorizing Vehicles 
Wage mandates and other compensation standards can be enacted in state law, 
regulation, public investment and procurement policies, and incentives programs as a 
condition of participation.

B. Skill Standards
Skill certifications, educational credentials, licenses, and other skill standards for specific 
occupations or tasks comprise a second type of labor standard. Many industries require 
skill certifications to obtain a license in order to legally practice an occupation, from highly 
educated professionals like architects and engineers, to technical occupations requiring 
more limited postsecondary education, such as dental assistants and transit drivers. 
Because they are mandates, such licenses and state-required certifications are the most 
powerful form of skill certification. 

In California’s construction industry, most skilled trades do not require that workers 
have a certification to practice their craft, with the exception of electricians, who must 
have a state electrical certification. Even when not legally required, employers may 
require specific skill certifications for some construction jobs as a prerequisite for hiring 
or performing specific tasks. Such “industry-recognized” skill certifications demonstrate 
a worker’s competence and value to their employer and usually command higher 
wages. When skill certifications are required or expected as a prerequisite for certain 
occupations or major tasks, it provides a signal to the training and education community 
about what skills are needed and valued in the labor market. As long as there are strong 
pipelines to facilitate inclusion of disadvantaged workers, these certifications serve to 
ensure quality workmanship, help ensure job quality, and provide steps in a career ladder. 
In addition to signifying competence in the tasks needed for performance, skill standards 
include proficiency in both consumer and occupational safety protocols.
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It is critical to distinguish between a business or employer license, and a workforce skill 
certification.  In construction, for example, a contractor license is intended to signify a 
contractor’s management, administration, and construction competence in a particular 
construction activity, but in most cases places few or no skill requirements on the workers 
performing this work for the contractor. A combination of contractor licenses and worker 
qualifications can help ensure the safety and quality of work performed, which benefits 
workers and consumers. Such a combination of skill standards for employers and 
workers is advisable, particularly, but not exclusively, for work involving new low-carbon 
technologies or products in order to promote acceptance and facilitate widespread 
adoption. 

1.  Requirements for a Skilled and Trained Workforce 
(Construction Sector)

In the construction industry, a journey card from a state-certified apprenticeship program 
qualifies as the most recognized and most robust skill certification for a particular skilled 
trade occupation. Apprenticeships are industry-funded, “earn-as-you-learn” programs 
that combine classroom instruction and paid on-the-job training over three to five years. 
Wages are increased in accordance with skills acquisition, and apprentices receive an 
industry-recognized credential when they complete the program.13 See Chapter 3 for a 
more detailed description of apprenticeship. 

a.  Requirements Under Public Works Labor Code 
State law recognizes the importance of requiring the use of apprentices and graduates 
of apprenticeship as a means to ensure that a qualified workforce is employed on 
public works projects. Under the decades-old state public works labor code, contractors 
and subcontractors on all public works contracts valued at $30,000 or more must 
utilize a specified ratio of apprentices from state-certified apprenticeship programs to 
journey-level workers, usually requiring one apprentice for every five journey workers.14

b.  Requirements Under Skilled and Trained Workforce Standard
California has recently expanded apprenticeship requirements for a subset of public 
works projects15 as well as for some private-sector construction through the “skilled and 
trained workforce” requirement. For construction projects where it applies, a percentage 
of all workers in apprenticeable occupations must be either skilled journeypersons or 
apprentices with a registered program. The law requires that, for some trades (e.g., 
electricians, iron workers), 60 percent of the workers must be skilled journeypersons 
by 2020; for other trades (e.g., operating engineers, cement masons, carpenters, pile 
drivers), the requirement is 30 percent. This standard is stronger than that used in 
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state public works law because it specifies: 1) that all workers in apprenticeable trades 
must meet certain standards; and 2) there must be an overall minimum percentage 
of journey-level workers on covered projects who have completed state-approved, 
registered apprenticeship programs, compared to the public works law that mandates a 
ratio of journey workers to apprentices. The skilled and trained standard was established 
by Senate Bill 54 (Hancock, Chapter 795, Statutes of 2013),16 and applies to the 
workforce contracted by owners of petroleum refining and hydrocarbon manufacturing 
facilities to perform construction, repair, maintenance, and demolition work. The skilled 
and trained standard is used to help ensure quality work and protect against accidents. 
It has also been incorporated in recent affordable housing bills, including SB 35 (Wiener, 
Chapter 366, Statutes of 2017) and Assembly Bill 73 (Chiu, Chapter 371, Statutes 
of 2017),17 both of which create streamlined approval processes for some housing 
developments. The “skilled and trained workforce” law is complicated and has been 
amended or “cleaned up” several times since passage of SB 54; for more information, 
including definitions of “skilled journeypersons” and an implementation timeline, see the 
United Contractors’ “Revised: Skilled and Trained Workforce Guide.”18 

Examples in Low-Carbon Sectors
Under state prevailing wage law, all publicly funded clean energy projects—including 
Prop. 39 projects for clean energy upgrades and generation at public educational 
facilities,19 high-speed rail construction, and other public works construction financed 
by the GGRF—must use the apprenticeship standard required in all public works 
construction above the $30,000 threshold. The stronger requirement for a trained and 
skilled workforce has not yet been incorporated into specific climate policies or funding 
streams. However, IOU-administered energy efficiency programs for commercial HVAC 
now require enrollment in or completion of a California or federal certified apprenticeship 
program (or proof of equivalent competency).20 

Authorizing Vehicles
Either the public works labor code standard or the skilled and trained standard could 
be inserted in regulations, procurement policy, incentive programs, and mandates on 
regulated entities such as the Renewables Portfolio Standard (RPS).

2. Requirements for Specialized Certifications
(Construction Sector)

Specialized certifications have been developed for specific clean technologies, 
particularly emerging technologies that require skill upgrades. These certifications are 
most effective when they augment a broad occupational credential rather than serving 
as stand-alone programs for specific “green skills.” A model program is the California 
Advanced Lighting Controls Training Program (CALCTP), a skills-upgrade certificate for 
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licensed electricians. This third-party certification was developed as a collaboration of 
the UC Davis Lighting Center, the Lawrence Berkeley National Laboratory, the IOUs, the 
National Electrical Contractors Association (NECA), and the International Brotherhood 
of Electrical Workers (IBEW). These subject-matter experts and industry stakeholders 
developed the program to overcome skill gaps that were creating a major barrier to 
the successful adoption of technologies that have great promise to lower energy use 
from lighting. Similar programs have now been developed for electric vehicle (EV) 
charging infrastructure, battery storage, and micro-grid installation.21 See Chapter 3 on 
supply-side demands for more details. 

Examples in Low-Carbon Sectors
Specialized skill certifications are required in a number of California low-carbon sectors, 
although to a much lesser extent than in Europe. The Title 24 Green Building Code now 
requires specific skill standards for “acceptance testing,” i.e., the specialized testing of 
building system technologies including advanced lighting controls. The Electric Vehicle 
Infrastructure Training Program (EVITP) certification is required for the installation of all 
IOU-owned charging stations; this requirement does not yet apply to state funding for EV 
supply equipment deployment. The CPUC recently issued a decision to require CALCTP 
and other specialized certifications for advanced lighting and HVAC incentive programs.22

Authorizing Vehicles
Existing vehicles for specialized skill certifications are regulatory. These requirements 
could also be inserted in legislation, procurement policy, incentive programs, and 
mandates on regulated entities such as eligibility requirements for inclusion in the RPS.

3.  Skill Standards Requirements in Non-Construction 
Sectors

California imposes licenses and skill certifications on a wide variety of occupations for 
reasons of quality, safety, and accountability.23 State-regulated certification is common 
for many professional occupations, such as engineers (structural, civil, fire, chemical, 
control systems, traffic, etc.), architects, land surveyors, geologists, geophysicists,24 
physicians,25 nurses,26 pharmacists,27 and attorneys.28 In low-carbon sectors, apart 
from construction trades, transit operators and bus mechanics are examples of 
non-professional occupations that require a license or specific skill certification.

Examples in Low-Carbon Sectors
Transit operators are required to undergo training and obtain appropriate driving licenses. 
Certifications from state-approved apprenticeship are also expanding. BYD, the electric 
bus manufacturing company under contract with the Los Angeles County Metropolitan 
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Transportation Authority (LA Metro), has developed a certified joint apprenticeship 
program for their workforce. A number of transit agencies in California have or are 
developing apprenticeship programs for transit operators and bus mechanics.29 Each 
program will follow the Division of Apprenticeship Standards regulations, which issue 
a journey card at completion of training that serves as an occupational certification for 
workers.

Authorizing Vehicles
Skill certifications can be required in legislation, regulation, by public agencies, in 
contract bidding, and in requirements for participation in incentive and subsidy programs.

C. Responsible Employer Standards
Another type of workforce policy lever involves placing pre-qualification requirements on 
businesses that seek government contracts or that benefit from public subsidy programs. 
This approach can be used to incorporate wage and skill standards, as well as to promote 
other high-road employment practices.

1. Responsible Contractor Standards (Construction
Sector)

Contracts in some public works projects go beyond the legally mandated prevailing wage 
and apprenticeship utilization standards to include stronger language with the goal of 
ensuring quality and performance as well as good working conditions. 

So-called “responsible contractor standards” generally require that firms meet 
pre-established, clearly defined minimum standards relating to contractor responsibility, 
including: all applicable licenses, bonding, and insurance (including workers’ 
compensation); wage and labor law compliance; no OSHA violations; and permitting that 
includes passing code inspections. They often include evidence of past performance, 
and may include the types of wage and skill standards discussed above. As with skills 
certifications, these standards help ensure high performance and promote good jobs. As 
with any minimum performance criteria, it is critical to take intentional steps to ensure 
equal access for historically marginalized groups, including in this case minority and 
women-owned small businesses. 



76

CHAPTER 2: Demand-Side Workforce Policy Levers

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

Examples in Low-Carbon Sectors
Senate Bill 350 (de León, Chapter 547, Statutes of 2015)30 requires the California Energy 
Commission to adopt a responsible contractor policy to ensure that building energy 
efficiency retrofits meet high-quality performance standards and reduce energy savings 
lost or forgone due to poor-quality workmanship.31 As of the writing of this report, this 
policy had not yet been implemented.

Authorizing Vehicles
Responsible employer standards are most common in public works contracting but 
can also be incorporated into legislation (as in SB 350), regulation, incentive program 
requirements, and mandates on regulated entities.

2. Responsible Employer Requirements in
Non-Construction Industries

Responsible employer standards can be used to place pre-qualification requirements 
on firms that do business with, or receive economic benefits from, the government in 
non-construction industries. These standards, which could be specified in contracts with 
public agencies or eligibility criteria for participation in incentive and grant programs, 
mandate more than compliance with basic minimum wage and employment laws and 
include requirements or terms and conditions, with the aim of ensuring that public dollars 
support quality performance and good jobs. The requirements often include having 
no violations of employment regulations, evidence of past experience, and sometimes 
safety training or specialized skill standards. 

Examples in Low-Carbon Sectors 
The South Coast Air Quality Management District (SCAQMD) added new rules regarding 
labor law compliance to its district-funded truck replacement projects. The SCAQMD 
assesses a company’s record of labor law violations when reviewing applications for 
clean truck incentives, and has a disclosure and certification process regarding ongoing 
labor law compliance for those awarded funding. SCAQMD also prohibits lease-to-own 
arrangements in contracts involving district-funded trucks.32  

Authorizing Vehicles
Responsible employer standards can be incorporated into legislation, regulation, 
incentive program requirements, and mandates on regulated entities.
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D. Project Labor Agreements and Community
Workforce Agreements

1. Project Labor Agreements (Construction Sector)
Common in large, complex construction projects, a Project Labor Agreement (PLA) is 
a pre-hire collective bargaining agreement with one or more labor unions setting the 
terms and protocols of project execution and worksite conditions and prohibiting work 
stoppages due to labor disputes. Each PLA is negotiated to meet the needs of a specific 
project owner/manager. By governing nearly all aspects of the project, PLAs maximize 
stability in terms of construction timelines and budget, and guarantee positive outcomes 
and they resolve labor disputes without recourse to strikes or lockouts. By requiring 
the use of state-certified apprenticeship programs, PLAs benefit both contractors and 
communities by engaging a workforce that is undergoing or has undergone rigorous 
training and that is paid family-sustaining wages. Compensation standards generally 
include prevailing wages and contributions to health, retirement, and training trust funds 
managed by a joint labor-management committee. PLAs have long been used for public 
works projects funded by the federal government and state, county, and municipal 
agencies. In California, they are also sometimes used by developers on large private 
projects.

Examples in Low-Carbon Sectors
Many of California’s large public transit projects with state or local government funding 
have used PLAs, including LA Metro’s Measure R projects.33 PLAs have become the 
industry norm and are used on almost all utility-scale renewable energy construction 
projects, even though they are not required by state law (see Chapter 6).

Authorizing Vehicles
PLAs are not mandated in state law, but state law authorizes public agencies to use 
PLAs (see Public Contract Code 2500) and prohibits charter cities from adopting 
measures to ban PLAs on state-funded construction projects.34 PLAs have recently been 
used on construction of state buildings. PLAs can be mandated by awarding agencies for 
construction projects. 
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2.  Community Workforce Agreements (Construction 
Sector)

Community Workforce Agreements (CWAs) consist of a Project Labor Agreement that 
includes language to broaden access to good jobs in construction. These “targeted” 
or “local” hire provisions typically include requirements to hire a certain minimum 
percentage of workers from zip codes that are near the project (known as “local hire”) 
and/or from economically disadvantaged communities. Many CWAs also set hiring goals 
for underrepresented populations, veterans, and/or women, often by giving preference 
to graduates of pre-apprenticeship programs that target historically excluded groups. 
In California, because of Prop. 209, explicit targeting to improve hiring of workers from 
underrepresented racial/ethnic groups is prohibited, but local and targeted hiring policies 
and practices have proven effective at improving access and inclusion in many instances. 

CWAs are most successful when there are strong pre-apprenticeship programs that work 
closely with the building trades unions, because these programs can ensure that there is 
a pool of qualified local or targeted entry-level workers who can be hired on the project. It 
is costly to build a pipeline of qualified entry-level workers from underrepresented groups, 
so CWAs are most practical on large-scale projects or an aggregation of smaller projects 
governed by the same CWA. The strength of this policy is that it increases the number of 
good jobs while ensuring inclusion of historically marginalized workers.

Examples in Low-Carbon Sectors
The California High-Speed Rail Authority’s Community Benefits Agreement,35 which was 
finalized in 2013 stipulates that 30 percent of the hours will be performed by “National 
Targeted Workers,” which is defined in the agreement as those who reside in zip codes 
that include a census tract or portion thereof in which the median annual household 
income is less than $40,000 per year.36 The Transformative Climate Communities 
(TCC) program funds projects that develop and implement neighborhood-level plans 
for greenhouse gas emission reductions and provide local economic, environmental, 
and health benefits to disadvantaged communities; it encourages CWAs for these 
construction projects.37 Some PLAs on utility-scale solar projects include local hire 
agreements, thereby turning them into CWAs and ensuring that the benefits of PLAs 
include job access for local and/or disadvantaged workers.

Authorizing Vehicles
Like PLAs, CWAs are not mandated in state law. For construction projects, CWAs are 
negotiated by many public awarding agencies, such as counties, cities, school districts, 
and ports.



79

CHAPTER 2: Demand-Side Workforce Policy Levers

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

E. Inclusive Procurement Policies for Purchases of
Large Capital Equipment, Contracts for Public
Services, and Grants

Public procurement by state, county, and municipal government entities enables a 
variety of measures that encourage businesses that contract with public entities to 
comply with high labor standards or provide other public benefits. Federal law preempts 
states from requiring bidders to negotiate Community Workforce Agreements (CWAs) 
or Community Benefits Agreements (CBAs) like those in the construction industry, 
but state procurement policies can include requirements for a floor on wages, skill 
standards, and more, and procurement can provide incentives for bidders to enter into 
a CBA. An agreement between community stakeholders and a business bidding for a 
public contract, a CBA provides a variety of local employment and community benefits 
in exchange for community support for the project. Many CBAs are negotiated with a 
developer by broad-based local coalitions that include community, environmental, and 
religious organizations as well as labor unions. Though legally binding, CBAs are not 
traditional collective bargaining agreements.

Procurement processes can determine wage and benefits standards in several ways. 
In some cases, service contractors are required to pay a living wage, as determined 
by local living wage ordinances. In other cases, particularly for services that are also 
carried out by public-sector workers, wage parity between public and private workers is 
required in order to discourage contracting out for the sole purpose of reducing wages 
and benefits.38

One practical way to use procurement to ensure job quality is to seek the “best-in-class” 
employer, rather than predetermine labor standards. This approach is used by the U.S. 
Employment Plan (USEP), an initiative created by Jobs to Move America, a national 
organization advocating responsible use of public transit procurement. The USEP 
provides model language for procurement in competitive solicitations that gives bidders 
an opportunity to disclose detailed information about the location and number of new 
jobs that would be created or sustained as well as the number of disadvantaged and 
under-represented workers to be hired. The U.S. Employment Plan was designed to 
level the playing field for high-road manufacturers that supply buses, rail cars, and other 
large capital equipment to public transit agencies, and has been adopted by some of the 
nation’s largest urban transit authorities. The USEP has three components that agencies 
can incorporate into their procurement language: 
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 ● Proposal Guidelines that include pre-approved forms that capture the number 
and quality of U.S. jobs to which a proposer is committing on the contract, 
including details regarding expected wages, employer-provided benefits, and 
workforce training investments; plans to generate employment opportunities 
for disadvantaged and underrepresented workers through partnerships with 
community-based organizations; and plans to invest in domestic production 
facilities or sites;

 ● Evaluation Guidelines with scoring criteria to evaluate competing proposals and 
reward companies that demonstrate a commitment to creating good U.S. jobs, 
hiring disadvantaged and underrepresented workers, advancing workforce 
development, and investing in U.S. facilities; and

 ● Enforcement Language to be included in an awarded contract that legally obligates 
companies to meet the hiring, job quality, equity, and workforce investment 
commitments made in their winning proposals.

Example in Low-Carbon Sector
Various public agencies in California, including the High Speed Rail Authority and Los 
Angeles County Metropolitan Transportation Authority (LA Metro), have adopted and 
used the U.S. Employment Plan (USEP) in procurement of commuter rail cars and transit 
buses. In fact, LA Metro now has a Permanent U.S. Employment Plan policy, requiring 
the USEP in all future procurements of new manufactured vehicles and equipment above 
$100 million. Likewise, the City of Los Angeles’ Department of Transportation (LADOT) 
has committed to the USEP in procurements to meet the agency’s planned transition 
to a fully zero-emission transit bus fleet. Accordingly, companies bidding on future 
LA Metro and LADOT contracts can now voluntarily commit to job quality, job access, 
and workforce investment targets to improve the competitiveness of their proposals. 
See Promising Practice #7.1: Heavy-Duty Transit Vehicle Manufacturing— 
Procurement for the Public Good in Chapter 7, Sustainable Transportation, for more 
information about LA Metro’s 2016 procurement of zero-emission battery-electric buses 
that included the USEP. 

Like CWAs, the strength of these policies is that they increase the number of good jobs 
while ensuring inclusion from historically marginalized workers.

Authorizing Vehicles
Community-benefiting procurement policies can be implemented through contract 
bidding language that requires them, or by adding points in the ranking of projects in a 
competitive solicitation. 
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F. Inclusive Hiring (All Sectors)
Inclusive hiring, sometimes called “first-source hiring,” “targeted hiring” or “local hiring,” 
focuses on improving job access for workers from disadvantaged groups or communities. 
Under an inclusive hiring system, community organizations or training programs serving 
disadvantaged workers refer local job applicants to employers; in turn, the employers 
agree to notify the referring organizations when there are job openings and to look at its 
referrals first in their review of job applicants.39 To have impact, inclusive hiring should 
only target higher-wage jobs or jobs with structured career ladders, or be incorporated 
into CWAs or CBAs as part of the local or targeted hire agreements. If they are 
stand-alone programs that do not include a job-quality strategy, they serve only to funnel 
disadvantaged workers into low-wage jobs and to replicate existing inequality in the labor 
market.

Example in Low-Carbon Sector
The ratepayer-funded California Solar Initiative’s Multifamily Affordable Solar Housing 
(MASH) program requires that contractors provide temporary employment for graduates 
of training programs.40 For each MASH project, contractors must provide at least one 
student or graduate of a job training program with at least one full paid day (eight-hour 
day) of work for each 10kW of system size up to 50kW. These job requirements are now 
being adopted in the CPUC rulemaking for the implementation of Assembly Bill 693 
(Eggman, Chapter 582, Statutes of 2015).41

Authorizing Vehicles
Local or targeted hire requirements can be mandated in public procurement contract 
bidding, in program requirements for incentive programs, and in other programs where 
employers are receiving public or ratepayer funds. They are most effective when they are 
linked to the expansion of good jobs, as in CWAs and CBAs.

G. Retention of Work in Public-Sector or Regulated
Entities (All Sectors)

Across a variety of industries, contracting out by the public sector or large private firms 
has been shown to lead to significant declines in job quality. While wage standards such 
as living wage ordinances can limit declines in job quality in the context of outsourcing, 
from a good-jobs perspective it is preferable to retain work in public enterprises or 
regulated firms like the IOUs. Since these entities are often unionized and/or already 
have internal wage floors, avoiding outsourcing can help ensure job quality. With more 
accountability than unregulated firms, they are also more likely to have job access 
strategies in place or be open to them. 
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Example in Low-Carbon Sector
The LADWP made a decision to insource weatherization jobs that had previously been 
contracted out. As described in Chapter 6, they then created a pre-craft job classification 
in the utility and a training program for weatherization that functions as a pre-appren-
ticeship program serving as a pipeline into career utility employment in a skilled trade. 
This approach has transformed weatherization from a low-wage, dead-end job to a job 
with a living wage floor ($16 per hour and full benefits when the program started in 2011) 
and a career ladder. 42 See Promising Practice 6.3: LADWP Utility Pre-Craft Training 
Program in Chapter 6.

Authorizing Vehicles
Public or regulated entities can authorize retention of public employment or insourcing of 
previously outsourced activities. 

H. Enforcement of All Labor and Employment Law,
Including Proper Classification of Employees vs.
Independent Contractors

A company’s incorrect designation of its employees as “independent contractors” strips 
workers of essential wage and other workplace rights under state and federal labor 
and employment law and generally lowers their net wages and benefits. It also drains 
tax revenues, and disadvantages employers that do comply with the rules, correctly 
classify workers, and pay for payroll taxes, workers’ compensation insurance, and other 
employee protections. Many companies in transportation, janitorial, logistics, home 
care and domestic work, construction, tech, and other sectors have put workers outside 
of workplace protections by claiming that they are independent contractors instead of 
employees. Under the law, however, these arrangements are permissible only when the 
worker is running a separate business.43 The misclassification problem greatly affects 
some occupations that are directly impacted by climate policy, including truck drivers, as 
described in Chapter 7. Climate policies can include requirements to help ensure workers 
are not misclassified. 

Examples in Low-Carbon Sectors
The South Coast Air Quality Management District (SCAQMD, or the district), the air 
pollution control agency for all of Orange County and parts of Los Angeles and Riverside 
Counties, added new rules regarding labor law compliance to its district-funded truck 
replacement projects. The district assesses a company’s record of labor law violations 
when reviewing applications for clean truck incentives, and has a disclosure and 



83

CHAPTER 2: Demand-Side Workforce Policy Levers

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

certification process regarding ongoing labor law compliance for those awarded funding. 
SCAQMD also prohibits lease-to-own arrangements in contracts involving district-funded 
trucks.44 

Authorizing Vehicles
Just as with wage standards and responsible contractor policies, businesses contracting 
with public agencies or receiving public funds could be required to verify compliance with 
proper employee classification laws. 

III. Costs and Benefits of Labor Standards
The workforce policy levers described above generally lead to higher wages and better 
benefits. A legitimate question is whether higher-quality jobs will increase the costs of 
climate measures, and if so, by how much. Simple economic theory would suggest that 
wage standards would negatively impact consumers through higher prices, and workers 
through fewer jobs. However, a substantial body of research shows that the benefits of 
labor standards implemented in a variety of industries in the United States outweigh the 
costs. Studies on the actual impacts of increases in minimum and living wages have 
found price and employment effects to be negligible, while worker incomes have been 
substantially improved.45  In construction, numerous studies have shown that prevailing 
wages, project labor agreements, and other mandates for high-road labor standards 
have not raised costs where they have been implemented, as productivity improvements 
make up for higher wages and benefits.46 For example, a 2017 research study by the 
UC Berkeley Labor Center analyzed 88 community college projects that were built with 
PLAs and 175 that were built without PLAs. This study found evidence suggesting that 
PLAs did not reduce the number of bidders or raise costs; on the contrary, the projects 
built under PLAs had slightly more bidders compared to non-PLA projects, and their low 
bids came in slightly lower than those of non-PLA projects.47 Research has shown similar 
results in other industries: better wages and working conditions attract more highly 
skilled workers and lead to decreased turnover, which in turn improves productivity and 
performance of the workforce, thereby offsetting a portion of the higher compensation.48 

Moreover, cost increases due to higher compensation may lead to negligible or very 
small overall cost increases, since labor costs are often a small percentage of production 
costs. For example, an analysis of the impact of raising wages for weatherization workers 
estimated that a 20 percent rise in wages (from an average of $12.50 per hour to a 
floor of $15.00) would increase the cost of home weatherization by 2 percent.49 Another 
consideration is the high public cost of low-wage work; a recent study estimates that low 
wages cost U.S. taxpayers $153 billion each year in safety net programs for working 
families whose low income makes them eligible for public assistance.50



84

CHAPTER 2: Demand-Side Workforce Policy Levers

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

Research has also provided evidence that requirements for skill certifications improve 
the quality of installation, maintenance, and operation of green technologies. For 
example, a North Carolina State University (NCSU) study demonstrates the link between 
skill standards and successful outcomes in implementing new green infrastructure (GI). 
The NCSU analysis found that prior to the launch of a GI worker certification program, 
roughly 95 percent of the 425 GI projects implemented in Cary, North Carolina, failed 
inspections because they were not properly maintained.51 However, “after owners better 
appreciated the value of maintenance and hired workers certified by NCSU, roughly 95 
percent of BMPs passed a second inspection.” 

In the HVAC sector, a study of the NATE (North American Technician Excellence) 
certification found that systems installed by certified technicians achieve 10 percent 
better field-adjusted energy efficiency compared to uncertified technicians.52 Another 
study showed that projects performed by a NATE-certified HVAC contractor generate 
12.9 percent fewer callbacks than projects performed by an uncertified contractor 
and cost 6.8 percent less than projects performed by an uncertified contractor due to 
billing efficiency.53 A study on contractor and technician behavior prepared by Energy 
Market Innovations, Inc., (EMI) showed worker certification helps ensure high-quality 
maintenance work. This study included a covert field study of 13 technicians performing 
maintenance duties and found that certified technicians performed more maintenance 
and service tasks than uncertified technicians and executed them correctly more often.54

In lighting, evidence from six pilot studies indicates customer cost savings in the range 
of 10 to 30 percent for the installation of advanced lighting controls by CALCTP-certified 
contractors, who are required to employ CALCTP-certified electricians, versus 
non-certified contractors.55 Lower costs are attributed to CALCTP training, which enables 
more accurate bids, faster installation, and higher initial system performance as a result 
of greater familiarity and expertise with advanced lighting controls.56 Southern California 
Edison recognized the value of CALCTP in its Program Implementation Plans filed in July 
2012, stating that “because CALCTP training translates into high-performance operation 
and maintenance, operational data on CALCTP-installed systems to date indicate an 
extremely low rate of installation difficulties, callbacks, changes, etc.”57

Finally, there are serious downsides to the strategy of not requiring skill standards, 
which, inadvertent or not, is an explicit choice about the level of standards that should 
be provided. Research has shown evidence of poor work quality limiting the benefits 
of complex, emerging low-carbon technologies and slowing market adoption of new 
technologies where strong quality assurance mechanisms, including workforce 
standards, are not in place.
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IV.  Recommendations for Demand-Side Workforce 
Policy Levers

1. Expand the use of community workforce agreements 
(CWAs) on climate investments involving large-scale 
construction projects.

CWAs are agreements between construction employers and one or more unions that 
set wages and benefits, specify the use of apprentices, and include hiring language to 
promote the inclusion of workers from historically disadvantaged groups. 

CWAs have a proven track record of ensuring job quality and job access in construction, 
a critical industry for many sectors in the Scoping Plan.

Agencies or entities administering public or ratepayer funds for low-carbon infrastructure 
can use CWAs on large projects for infrastructure investment in renewable energy, 
energy efficiency retrofits, EV charging infrastructure and transit infrastructure 
projects, installation of emission controls in refineries, leakage abatement in oil and 
gas distribution, and waste and water infrastructure. The typical minimum threshold for 
stand-alone CWAs is $1 million in contract value, because sufficient scale is necessary to 
create enough jobs to successfully implement targeted or local hire requirements.

In climate policy, CWAs are currently used in utility-scale renewables construction, light 
rail, and high-speed rail construction, and other large-scale construction projects.

2. Use inclusive procurement policies for public 
procurement of large capital equipment, contracts for 
public services, and in grant programs.

Inclusive procurement policies by state, county, and municipal government entities 
require businesses that contract with public entities to comply with high labor standards, 
such as family-supporting wages, skill standards, investments in training, and inclusive 
hiring. 

Agencies or entities administering climate investment funds can use inclusive 
procurement policies to incorporate anticipated workforce outcomes in the criteria 
they use to rank bidders in competitive solicitations. Awarding agencies can insert this 
language in solicitations for the procurement of large capital equipment like buses, 
for contracts for public services like waste collection and fire prevention, and in grant 
programs.
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LA Metro has successfully used inclusive procurement language to ensure 
family-supporting jobs, substantial investments in training, and commitments to hiring 
veterans, women, and formerly incarcerated workers in a manufacturing facility that is 
providing zero-emission buses to the agency. 

3. Include responsible employer standards in all
climate-related incentive programs.

Responsible employer standards for publicly-funded incentive programs, including 
rebates, loan assistance, and other financial support, are a powerful tool to ensure 
adequate work quality and to avoid using public funds to support poverty-level jobs or 
the underground economy. Because incentive programs only partially subsidize private 
investments, the comprehensive strategies described in the first two recommendations 
above are not generally feasible. Responsible employer standards can include skill 
standards and living wage standards addressed in the next two recommendations.58

3a. Use skill standards in incentive programs to ensure safe 
and proper performance in the installation, operation, 
and/or maintenance of low-carbon measures. 

For emerging technologies, incumbent worker upgrade certifications can be incorporated 
into program requirements for rebates, incentives, loan assistance, and more. For 
commercial and industrial construction, agencies can employ the “skilled and trained 
workforce” standard currently required in some public works and in refinery upgrade 
work, which utilizes enrollees and graduates of state-certified apprenticeship programs. 

For advanced technologies, use specialized skill certifications like CALCTP. These 
skill certifications are critical because persistent quality problems have emerged in the 
installation, operation, and maintenance of some key technologies that are critical to 
lowering emissions, including HVAC and advanced lighting controls in energy retrofits. 
Safety concerns are also paramount in EV charging stations and battery storage. 

Agencies administering programs can consult with subject matter experts, the CWDB, 
community colleges, the Division of Apprenticeship Standards, and high-road employers 
to help identify the most appropriate advanced certifications. 
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3b. Use living wage standards and verification of compliance 
with all employment and labor law, including health and 
safety standards, in incentive program requirements.

For industries characterized by low wages, health and safety violations, and other 
indicators of low-road conditions, living wage standards and verification of compliance 
with the full range of California labor, employment, and environmental regulations can 
be incorporated into program requirements for rebates, incentives, loan assistance, and 
other assistance. 

Without such requirements, incentives in these industries could end up supporting 
employers with low-road labor and workforce practices.

Sectors in which labor and employment violations are common include residential 
construction, trucking, forest and wildlands management, agriculture, some 
manufacturing, and subcontracted waste and water services. Agencies implementing 
climate measures in these sectors can use responsible employer policies to ensure that 
public funds do not support poverty-level jobs or violations of state labor and employment 
law.

4. Identify and focus incentives on win-win strategies that
meet both climate and workforce goals.

Funding programs can be designed and phased strategically to support high-road rather 
than low-road employers. 

4a. Identify program models that increase the scale of 
projects.

Agencies implementing climate measures may be able to design programs to increase 
project scale, even within the same general market segment, e.g., multifamily residential 
vs. single-family homes. In construction, increased project size can facilitate the 
incorporation of local and targeted hire. Often, larger projects can capture economies of 
scale and thus also increase the emission reduction per dollar invested. 

For example, for the residential sector, where solar energy costs are generally the 
highest and subsidies have disproportionately benefited more-affluent homeowners, 
incentives can be concentrated on larger-scale community solar projects that focus on 
renters rather than on single-family rooftop installations and, in so doing, will lower the 
costs per MW even with higher wages.59 Contracting models for energy efficiency and 
community solar that aggregate multiple small projects, all with the same contract terms, 
can more easily incorporate wage and skill standards.
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4b.  Phase incentives so they first target those segments of 
the industry that have both higher emission reduction 
per dollar invested and better workforce outcomes.

A sequenced approach to incentives can leverage their high-road impact. For example, 
programs to incentivize energy efficiency projects in the municipal, university, schools 
and hospital (MUSH) sector, where labor standards usually already exist, provide an 
opportunity for achieving energy savings while producing good jobs. Focusing on these 
sectors will encourage high-road employers with good labor practices that can then be 
transferred to more-challenging sectors, as businesses gain learning and efficiency over 
time.

5. Use public-sector insourcing or exclusive franchise 
contracting models to support labor and environmental 
standards for public services and some incentive and 
low-income programs.

State and local jurisdictions and other public entities can use their own employees 
instead of subcontracting, or use exclusive franchise systems for services that are 
currently “open market.” Subcontracting in some weatherization programs has led 
to low wages and lack of career ladders for workers. Open markets in waste, where 
customers contract with private waste providers, have impeded enforcement of state 
waste-diversion mandates and produced low-road labor practices. 

In an exclusive franchise system, local governments set contract terms and conditions, 
and can more easily enforce environmental and labor standards. The City of Los Angeles 
adopted the exclusive franchising model for its waste system. The LADWP insourced its 
weatherization program that had been previously subcontracted, allowing the creation of 
career ladders for entry-level weatherization workers into permanent jobs in the utility.

6. Use metrics to measure the impact of climate policies on 
job numbers, job quality, and job access.

Tracking and reporting on the job impacts of climate policy is necessary to measure 
progress over time. The CARB is currently developing methods and metrics for tracking 
job numbers, job quality, and job access. Local jurisdictions commonly use commercial 
software that processes certified payroll records to track compliance with prevailing wage 
and local/targeted hire rules (while maintaining confidentiality of worker information). 
Agencies could contract for the adaptation of this software to assess job quality and job 
access in a wide variety of climate programs.
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7. Incorporate workforce analysis into emerging-
technology support programs.

Agencies that are tasked with promoting the accelerated market adoption of emerging 
low-carbon technologies can help ensure that technology and skill development 
are coordinated by requiring that workforce analysis be incorporated into emerging-
technology programs. 

Workforce development agencies currently have very limited access to information on 
skill needs for new technologies that come to market. Workforce analysis can help fill this 
information gap and help training organizations identify priorities for training investments. 

Agencies administering grants for research and development, demonstration projects, 
and pilot programs for emerging technologies can request that grantees identify key 
occupations that need to be engaged for successful performance of the emerging 
technologies and needs for skill upgrades, if they exist. Businesses that are receiving 
state support could be asked to identify: 1) the occupations that are critical to the 
planning, installation, maintenance, and operation of the technology; 2) any performance 
problems that were related to skill gaps; and 3) the relevant training and skill 
requirements that the business uses to engage qualified workers. These three areas of 
workforce analysis are needed to anticipate skill upgrade needs and identify what part of 
the state’s workforce development infrastructure can be leveraged to meet these needs.

8. Provide technical assistance to agencies implementing
climate policy on how and when to apply these
demand-side workforce interventions.

The California Workforce Development Board (CWDB) should develop a technical 
assistance team to help agencies responsible for implementing climate policy as they 
seek to incorporate high-road workforce interventions. Agencies administering climate 
investments and policies have limited experience and training to assess when, where, 
and how to incorporate the tools and approaches outlined in this report. There is 
considerable expertise within the CWDB and among their university and NGO partners, 
on community workforce agreements, responsible contractor language, and other 
demand-side interventions, which can be called upon to assist climate agency staff on 
how and when to implement these recommendations. The CWDB currently provides 
this technical assistance, and is working to secure the resources necessary to scale and 
expand these efforts through a dedicated team devoted to interagency collaboration on 
jobs and climate issues.
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I.  Introduction
This chapter identifies priorities and provides recommendations for the best approaches 
to skill building for the transition to a carbon-neutral economy, while prioritizing 
middle-class careers and inclusion of disadvantaged workers. It outlines the roles 
that the state’s existing workforce development infrastructure can play in preparing 
workers for changes in the labor market that will occur as the state undertakes the 
climate measures outlined in California’s Climate Change Scoping Plan. It also presents 
recommendations for a coordinated statewide strategy built on California’s robust 
education and training institutions in partnerships with high-road employers, unions, and 
community-based organizations. 

The strategy is based on a fundamental principle for workforce development: training 
must serve the needs of both employers and workers to be successful. Public funding 
can add value but only if both workers and employers see the benefits of training. For 
workers, this means wage and career advancement as skills are acquired; for both 
public and private employers, this means increased productivity and quality performed 
by trained workers. Training programs should be designed to address the particular skill 
needs of an industry sector; in tune with hiring and promotion practices of employers 
in the industry; and calibrated to the number of actual jobs. More than simply paying 
attention to need, the state’s workforce efforts must be grounded in an approach that is 
rooted in industry and starts with the jobs.

When combined with the strategies described in Chapter 2 on the demand side of 
the labor market, these recommendations for preparing workers (the supply of labor) 
can ensure that Californians are ready to contribute to and thrive in the transition to a 
carbon-neutral economy. The workforce development solutions presented here can 
equip workers with the skills they need to adapt to new technologies and meet the needs 
of businesses in energy, transportation, and other key industries as they reduce their 
greenhouse gas emissions. The recommendations can also ensure that the economic 
benefits arising from policies to mitigate climate change are more accessible to workers 
from disadvantaged communities. These recommendations are based on the current 
capacity of the state’s workforce development infrastructure and identify gaps, areas to 
improve alignment and coordination, and opportunities to leverage existing funding. 

With about 40 million people, and about 12 percent of the nation’s population, California’s 
workforce and education systems are tasked with serving more people than any other 
state. These services are provided through largely decentralized service delivery 
structures that include 11,000 K-12 Schools, over 1,000 School Districts, over 1,000 
Charter Schools, 113 Community Colleges (in 72 Community College Districts), 58 
County Welfare Departments, 58 County Offices of Education, 45 Local Workforce 
Boards, and various state departments and agencies, including the Labor and Workforce 
Development Agency (comprised of the California Workforce Development Board 
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(CWDB), Department of Industrial Relations-Division of Apprenticeship Standards 
(DIR-DAS), Employment Training Panel (ETP), and Employment Development 
Department (EDD)), the State Board of Education (SBE) and California Department of 
Education (CDE), the California Community Colleges Chancellor’s Office (CCCCO), the 
Health and Human Services Agency, the Department of Rehabilitation, the California 
Department of Social Services, and the California Department of Corrections and 
Rehabilitation.

The foregoing institutions and organizations provide a variety of skill-building, 
job-matching, and educational and employment services and grant programs and are 
funded by both federal and state funding programs, including the federal Workforce 
Innovation and Opportunity Act (WIOA) program. Each workforce training program and 
funding stream plays a different role in this highly decentralized system, though CWDB 
works with the representatives of workforce, human service, and education programs to 
develop a common policy vision for the provision of workforce services in the state. This 
policy vision is articulated in the WIOA State Plan.1 

The vast majority of the jobs that can help lower greenhouse gas emissions across the 
economy are in traditional professional, technical, and blue-collar occupations related 
to the key industries producing energy and fuel, consuming energy and fuel, or other 
heavy-emitting activities. For these industries, specific knowledge and skills related to 
cleaner production are only one component of a much broader occupational skill set. 
Very few of these jobs are specialized jobs where the main skill set is focused exclusively 
on lowering greenhouse gas emissions. For example, the 2009 Needs Assessment 
commissioned by the California Public Utilities Commission (CPUC) showed that 
approximately two-thirds of the jobs generated directly by energy efficiency investments 
in California are in the building and construction trades—e.g., electricians, sheet metal 
workers, plumbers, laborers, carpenters, stationary engineers, and others.2 Around 
one-sixth of the jobs created are for professionals such as architects and engineers. Only 
2 percent are specialized energy efficiency occupations like energy auditor, and even 
then, auditors often perform other tasks unrelated to energy savings.3 

Rather than creating any exclusively “green” jobs, the economy envisioned by the 
Scoping Plan will be built and run through existing occupations which may incorporate 
new skills or tasks that result in lower greenhouse gas emissions. Mechanics for 
zero-emission vehicles are still motor vehicle mechanics, workers who manufacture 
electric cars are still autoworkers, electricians who build solar farms are still electricians, 
and engineers who design methane digesters for dairies are still engineers, even though, 
in all cases, their skill sets continually evolve. In other words, very few new occupations 
are created by climate mitigation activities, but instead, new aspects to traditional 
occupations are developed. Accordingly, workforce preparation for the transition to a 
carbon-neutral economy can and should leverage the state’s existing workforce training 
and education infrastructure that serves these occupations, rather than being treated as 
a new and separate initiative.
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Moreover, as described in more detail in Chapter 5, an analysis of the principal industries 
and occupations affected by climate policy shows the predominance of blue-collar 
occupations in each of the Scoping Plan economic sectors. This finding does not negate 
the importance of professional occupations (those requiring a four-year degree), but 
does suggest that greater emphasis should be placed on skill and career development in 
blue-collar jobs. 

II.  Lessons for High-Road Workforce Training and 
Education for the Transition to a Carbon-Neutral 
Economy

Over the past 10 years, misconceptions about both the genesis and nature of “green 
jobs” and what made workforce development programs effective led to the creation of 
new short-term training programs for “green” occupations like rooftop solar installer or 
energy auditor. Many of these programs, some of which were funded by the American 
Recovery and Reinvestment Act (ARRA), had poor results for job placement and wage 
improvements for participants.4 The examples of the first wave of green jobs training 
during the ARRA era, when combined with best practices in workforce development, 
offer key lessons that shape the report’s recommendations on preparing workers for the 
transition to a carbon-neutral economy:

 ● The goal of training investments is to deliver skills for a broad set of workers who 
often are not specialized “green” workers, but whose actions impact greenhouse 
gas emissions. For example, architects and HVAC workers both have a significant 
impact on the energy use in buildings and need broad foundational training for their 
occupations as well as specialized training to incorporate energy efficiency best 
practices into their work. Broad occupational training is better for workers, who will 
not be locked into a narrow technological skillset as the economy changes, and 
at the same time provides employers with a workforce that can quickly adjust to 
rapidly evolving technologies.

 ● Training on its own is not sufficient to ensure that workers transition into good 
careers in the carbon-neutral economy. Jobs should drive training, and training 
programs, in turn, need to be evaluated on job placement outcomes—not just 
in any job, but career-track jobs with decent entry-level wages and pathways to 
advancement.

 ● For training institutions to be responsive to actual jobs, they need to know what 
skills are needed by employers. Skill and certification standards, addressed 
in Chapter 2 on demand-side policies, are critical to provide signals to training 
institutions on what to train for. Critical intelligence should also be gathered from 
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annual assessments conducted by industry partnerships. Indeed, in its new 
approach of “start with the jobs,” CWDB prioritizes industry-based partnerships that 
first organize workers and employers on the “demand side,” identifying jobs and 
skills before reaching out to training partners on the “supply” side.

 ● Benefits from investments in training will not be realized by either workers or 
employers in high-turnover, low-wage jobs. Training partnerships funded with 
public dollars should engage “best-in-class” employers in their specific industry: 
those who invest more in training, require greater skills, and offer higher wages 
than employers who compete on the basis of low wages. 

 ● The inclusion of disadvantaged workers, a priority in state policy, requires that 
skill standards and certifications must always be coupled with intentional policies 
to bring these workers into the career pipeline. If disadvantaged workers are not 
supported to acquire the skills needed, standards and certifications can create 
barriers, rather than pathways into good jobs.

 ● Training funds committed by agencies responsible for climate policy 
implementation should be used to build on, rather than as a substitute for, the 
state’s existing workforce development infrastructure. Agencies in charge 
of climate policy implementation should not create independent workforce 
development programs, which would result in further fragmentation and lack of 
coordination of the state’s training infrastructure. Such fragmentation creates 
confusion for those seeking training.

 ● The primary role of agencies in charge of climate policy implementation with regard 
to workforce training and education should be to identify emerging technologies 
and changing production processes as these developments occur and mature. 
They should work with labor and education agencies to identify priority occupations 
and changes in skill sets that arise from technological innovation. As described in 
Chapter 2, they should then incorporate those skill standards in the requirements 
of programs that seek to encourage investments in emerging technologies and 
climate mitigation and adaptation activities, to ensure that there is demand for 
workers with the appropriate skills. 

Industry training partnerships are key to successful workforce training for occupations 
not requiring a four-year degree. Sometimes known as sector strategies, industry 
partnerships bring together multiple employers, labor, community, education, and 
workforce partners to develop a strategy to address workforce issues within a particular 
industry. Business has to be at the table to identify specific skill and training needs 
and to commit to training their incumbent workers or new hires, or to interview training 
graduates as job openings occur. Sector strategies function best with an intermediary 
to convene the partners, coordinate the planning and implementation of the projects, 
develop agreements on skill standards and appropriate certifications, contract with 
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training providers (e.g., community colleges and apprenticeship programs), develop or 
update curricula, and design and carry out other implementation tasks. The intermediary 
can also help negotiate the exact nature of the commitments by the partners, particularly 
around sharing the costs of training, development of wage ladders or promotion 
opportunities for workers with upgraded skills, and other key mechanisms to assure 
sustainability and benefits for both employers and workers.

III.  Understanding California’s Existing Workforce 
Development Infrastructure 

The transition to a carbon-neutral economy will impact workers in various occupations 
and industries, from architects and engineers to janitors and transit workers, from 
electricians and carpenters to mechanics and machinists. These and other occupations 
receive training and education through distinct pathways in the state’s robust and 
complex network of core postsecondary education institutions. To understand how 
workers prepare to enter careers in the transition to carbon-neutrality, this analysis 
identifies three phases of training, four general occupation categories, and the skill 
development pathways and primary educational institutions for each. The overall system 
is illustrated in Exhibit 3.1 and will be described in more detail below.

A.  The Three Phases of Training
Ensuring that California’s workforce is able to adapt to the transition to a carbon-neutral 
economy will require policy interventions at three distinct phases of training and 
education. 

	Entry-Level Inclusion Paths
This phase of training is for the subset of workers coming from disadvantaged and 
historically marginalized communities. It requires investments in basic workforce 
preparation and a comprehensive set of supports that help workers overcome 
various barriers to employment. These programs are designed to help disadvantaged 
workers get access to the same opportunities as more-privileged Californians, putting 
them on a path into foundational training and education and, thereby, into career 
ladders across the spectrum of middle-class occupations, including blue-collar, 
white-collar, and professional occupations. Workers who are not disadvantaged 
typically have better access to pathways into the next phase of foundational training 
or access to entry-level positions in good career-track jobs.
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Exhibit 3.1. Skills Development in the Carbon-Neutral Economy
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	Foundational Training and Education 
Workers entering skilled occupations in the carbon-neutral economy receive 
intensive training—usually before they enter the workforce—from the state’s core 
postsecondary education and training institutions: the state-certified apprenticeship 
system, the California community college system, and the state’s four-year colleges 
and universities. Programs that train for key occupations need to continually 
incorporate new technology-related knowledge and skills in curricula in relevant fields 
and occupations.

	Incumbent Worker Skill Upgrades
Most workers who will be faced by changes in jobs and skill needs due to the 
transition to a carbon-neutral economy are already in the workforce. Skill upgrades 
for incumbent workers are an essential component of a comprehensive strategy to 
prepare the workforce as employers introduce new technologies and processes in 
both old and new businesses. 

The relevant institutions and best practices for these three phases of training differ by 
industry and occupation, and any workforce development strategy must take these 
differences into consideration. 

B.  Occupation Types and Typical Career Preparation 
Pathways

The three phases of training described above are carried out differently in different 
occupations and industries. This section describes the most important occupational 
categories below, with the caveat that the boundaries between these categories are 
blurry. This categorization is meant as a conceptual tool to distinguish among the major 
career pathways that exist in the labor market.

	Professional Occupations
Professional occupations key to the carbon neutrality transition, such as architects 
and engineers, generally require a bachelor’s or graduate degree and tend to receive 
training and education through the state’s four-year colleges and universities. 
In general, there are robust career training pathways for professional workers 
because there are clear educational credentials (bachelor’s and master’s degrees in 
engineering and other relevant professions) and usually a state professional license 
requirement based on education, work experience, continuing education, and a 
test of competency. Professional licenses are usually issued by a state agency or 
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state-sanctioned professional association. Two of the most common mandatory 
licenses related to the carbon-neutrality transition are for Professional Engineers 
(P.E.) and Registered Architects (R.A.). Because professional licenses are held 
to a high standard and are legally required, the return on investment for earning 
a professional degree and license is usually high in terms of compensation and 
employment opportunities. These requirements also ensure that licensed workers are 
continually maintaining and upgrading their skills. 

	Technical Occupations 
These occupations, which include a large variety of technical, mechanical, 
administrative, and other jobs across the Scoping Plan sectors, require 
postsecondary training and/or education but generally do not require four-year 
college degrees. Some examples of occupations include facility managers and 
energy data systems operators in energy efficiency, electrical systems operators, 
and water and waste technical occupations. The primary postsecondary institution 
to provide this type of training is the state’s community college system. Training 
pathways here are multiple and various and not always as clearly defined as for 
the professional occupations or the occupations served mostly by apprenticeship 
programs. Training requirements range from short certificate programs to full 
two-year educational credentials. In some cases, employers have worked 
with community colleges or other training institutions to develop state-certified 
apprenticeship programs for these technical occupations; see below for a description 
of apprenticeship.

In the United States, for many technical occupations, there are no clear educational 
requirements for hiring. The exception is the healthcare profession, where many 
occupations have specific certification requirements, from the X-ray technicians 
to dental hygienists. But in many occupations where safety and accuracy are less 
urgent, qualifications are less systematized, and employers’ hiring practices are 
not always transparent. This situation creates challenges not only for prospective 
workers, but also for training institutions like the community colleges, because there 
is no clear signal about what training is needed and valued by employers. Clearer 
certification frameworks, along with deeper industry partnerships, could provide more 
effective indicators for skill delivery.

	Skilled Construction Trades and other Apprenticed Occupations
The skilled construction trades are a subset of technical occupations where the 
predominant model of formal training is the state-certified apprenticeship program. 
The skilled trades are highlighted, because of the significance of construction work 
in all the Scoping Plan sectors and because the apprenticeship model for the skilled 
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trades is very well developed and a key asset that the state has for the transition to 
a carbon-neutral economy. State-certified and federally-registered apprenticeship 
programs are also available for other occupations with willing employers, and in fact, 
the use of the apprenticeship model is expanding and has strong support from the 
Newsom Administration. It is fair to say that apprenticeship is most highly developed 
and widespread in the skilled construction trades and is still less significant in most 
other occupations, with the exception of firefighters and a few other key occupations.

Previous research, including the Needs Assessment and Guidance Plan, has 
highlighted the particularly strong performance of certified apprenticeship in preparing 
workers for long-term careers in the construction trades. Certified apprenticeship 
is an earn-while-you-learn workforce training system that combines classroom 
and on-the-job training. Intended to prepare apprentices for a career in a particular 
trade, program graduates earn an industry-recognized credential and can progress 
to a journey-level position, which is the skill certification in the trades. For energy 
efficiency, the critical occupations are in building and industrial energy systems; they 
include electricians who work on lighting, plumbers, pipefitters, sheet metal workers, 
stationary engineers who work on heating ventilation and air conditioning, and related 
occupations.5 For renewable energy, depending on the specific technology, the 
critical occupations include electricians, ironworkers, boilermakers, and others. The 
basic trades—such as laborers, carpenters, and operating engineers—work on most 
construction projects, including renewables and energy efficiency.6 Transportation 
infrastructure—such as high-speed and light rail, smart roads, and other 
transportation projects—also include the full spectrum of the construction trades.

	Less-Skilled Blue-Collar Occupations
Many workers in key occupations for the carbon-neutrality transition are not expected 
to have any formal postsecondary education before they are hired but rather learn 
on the job, which creates challenges for any effort to upgrade these workers’ skills 
en masse. These occupations include residential construction workers, truck drivers, 
manufacturing production workers, and forestry, waste, and agricultural workers. 
 
Because of the lack of formal training programs in these occupations, skill upgrades 
can only be addressed through engagement of employers. Workforce development 
institutions can provide training resources, but employers’ commitment and clear 
signals on what training is needed is essential. Where workers are represented by a 
union, labor-management partnerships can be developed, as in the state’s High Road 
Training Partnerships initiative.
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C.  California’s Core Postsecondary Education and 
Training Institutions

Most workers in middle-class careers must go through some form of foundational, 
postsecondary education. Exhibit 3.1 shows how these training pathways differ by 
occupational groups. For professional workers, the pathway is by definition through 
a four-year college. For other technical jobs, this pathway may be through a two-year 
community college credential or associate degree. For the construction industry, at 
least the portion of it that provides workers with a middle-class career, that pathway 
is generally apprenticeship. Apprenticeship is also used in a limited number of other 
skilled occupations, and new efforts have been initiated to expand apprenticeship into 
non-traditional occupations such as transit workers, manufacturing workers, and others.

Exhibit 3.2, below, gives summary descriptions of the training and education services 
offered by the state’s core postsecondary institutions, as well as the average time 
needed to complete the standard programming in each institution. As indicated in Exhibit 
3.2 and explained more fully below, each of these institutions provides education and 
training opportunities at all three phases of training—from entry-level inclusion programs, 
to foundational training, to incumbent worker skill upgrades. However, the majority of 
their training and educational opportunities address foundational training.

Exhibit 3.2. Institutional Overview

Institution Summary Description
Average 
Length of 
Training

State- 
Certified 
Apprenticeships

 ● Long-term training in the building and 
mechanical trades, and, increasingly, in other 
sectors and occupations.

 ● Apprentices typically start with little or no 
experience and learn to be experts in their 
occupation while working full-time for an 
employer and receiving classroom instruction.

 ● Wages increase with skill level.

 ● Most joint apprenticeships in construction offer 
skill-upgrade training for journey workers to 
update or enhance their skills.

3 to 5 years
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Institution Summary Description
Average 
Length of 
Training

Community 
Colleges

 ● Postsecondary education that is open to those 
with limited resources and low basic skill levels.

 ● Students may obtain a terminal associate 
degree after two full-time years of study and/
or receive a vocational certificate in a shorter 
amount of time, usually one year.

 ● Students can obtain industry-recognized 
certifications from accredited credentialing 
agencies that test for competencies based on 
well-established industry skill requirements, 
where they exist.

 ● Students may obtain an associate degree and 
transfer to a four-year college.

 ● Most apprentices receive the classroom portion 
of their learning through classes administered 
by the community colleges. Community 
colleges also provide pre-apprenticeship 
training to help disadvantaged students gain 
access to apprenticeship. Incumbent workers 
also access community college classes, 
primarily for reskilling or skill-upgrade training.

6 months to  
2 years  

 
(some 
custom 

programs as 
short as 4 
weeks)

Four-Year 
Colleges and 
Universities

 ● Training for qualified high school graduates and 
community-college transfer students.

 ● Long-term pre-employment education for 
professional or managerial jobs that are 
linked to professional licenses and continuing 
education.

4 years or 
more
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1. State-Certified Apprenticeship
Apprenticeship is the core postsecondary training institution for the skilled construction 
trades and is increasingly the preferred model for other non-professional occupations. 
Registered apprenticeship—which can be either state or federally certified 
apprenticeship, or both—is an earn-while-you-learn workforce training system that 
combines classroom and on-the-job training. In California, registered apprenticeship 
programs are regulated by the state Division of Apprenticeship Standards (DAS), housed 
within the Department of Industrial Relations (DIR). DAS ensures that certified programs 
meet specific minimum training benchmarks and other criteria to ensure quality and 
accountability.7

In 2018, there were almost 80,000 apprentices in all occupations in California, ranging 
from firefighters to cosmetologists,8 including nearly 54,000 apprentices in more than 230 
apprenticeship programs in the construction trades. California has invested $15 million 
each year over the past three years through the California Apprenticeship Initiative to 
promote the creation of new apprenticeship programs in transportation and logistics, 
advanced manufacturing, health care, and information technology.9

The following provides a description of the apprenticeship system for the skilled 
construction trades, where apprentices are prepared for a career in a particular trade 
and program graduates earn a journey card, which is an industry-recognized credential. 
Apprenticeship in the trades is particularly important for achieving the state’s climate 
goals because of the key role of the construction industry in building clean energy 
and sustainable transportation systems and infrastructure, in retrofitting buildings and 
industry to lower energy use, in constructing denser cities to reduce vehicle miles 
traveled, and in other activities to lower greenhouse gas emissions.

Apprenticeship programs in the construction trades can either be joint (i.e., a 
partnership between a local union and the employers with whom it has collective 
bargaining contracts) or unilateral (i.e., run solely by the employer[s] in a nonunion 
work environment). For the past five years, 89 percent of graduates of state-certified 
apprenticeship programs were from joint programs, and only 11 percent were from 
unilateral programs.10 Programs are mostly funded by the private construction 
industry; in the case of Joint Apprenticeship and Training Committee (JATC) programs, 
contractors and workers each make small payments for every hour worked that are 
deposited in a training trust fund. The state government helps fund the classroom portion 
of the training, which is administered by the community college system and carried out by 
each apprenticeship’s local public educational partner.

Requirements for the attainment of the journey-card credential vary by trade. For the 
electrical apprenticeship, for example, the minimum state requirements are 8,000 hours 
of on-the-job training, 640 hours of classroom learning, and competency tests for each 
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level of advancement.11 In practice, programs often exceed this minimum; for example, 
all IBEW apprenticeship programs in California require between 800 and 900 hours of 
classroom training.12

The yearly number of openings in each apprenticeship program is determined according 
to the current labor contracts of each local union and to expectations about future work. 
Such demand-driven training ensures that people are trained only if jobs exist for them; 
unions will not sponsor new apprentices unless there will be enough work for them 
to finish their three- to five-year training program. Apprenticeship openings, therefore, 
tend to track cycles in the construction sector,13 with the number of program openings 
increasing only when the construction industry expands or unions’ share of it grows. By 
limiting the number of new slots to the capacity of the unionized construction sector, this 
model avoids the common problem of low job placement rates that training program 
graduates sometimes face.14

Apprenticeship provides clear benefits to workers, and in the unionized construction 
trades, is one of few pathways to a middle-class career for workers without a college 
degree.15 Apprentices receive the same health, pension, and other benefits as 
journey-level workers, and their training is free. During an apprenticeship, workers 
receive pay increases on a periodic basis as they acquire new skills, and upon 
graduation, they obtain their journey card and receive journey-level wages.16 For 
example, first-year apprentices in the Ironworkers start at $18.00 per hour plus benefits; 
after completion of their four-year apprentice program, they will be paid the journey wage, 
currently $36.00 per hour.17 Apprentice wages vary by trade and sometimes by county. 
Across all apprenticeships, workers who complete an apprenticeship see an average 
lifetime earnings gain of almost $270,000. This is a greater income premium than 
community college.18 The programs also provide a clear safety benefit: apprenticeship 
includes comprehensive safety training, and construction workers are less likely to 
experience injuries19 in an occupation that has very high injury rates and the highest 
number of fatalities of all industries in California.20

Employers also benefit from apprenticeship programs. Because of these direct, strategic 
investments in their workforce, employers are able to access skilled workers and 
upgrade their skills quickly as technologies change. Joint apprenticeship programs also 
have been shown to retain skilled workers amid the ups and downs of an extremely 
cyclical industry.21 These advantages lead to substantial employer investment in 
apprenticeship programs, one of the key factors in their success.

Although the main emphasis of the apprenticeship system is to deliver foundational 
training for the skilled construction trades, it also provides infrastructure for the other 
two critical phases of training: incumbent worker skill upgrades, and pipelines for 
inclusion. Journeypersons currently working in the skilled trades are periodically required 
to participate in “journey-upgrade” programs, which rely upon the same curriculum 
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committees and trainers as the apprenticeship system. Similarly, many programs also 
are closely linked with pre-apprenticeship programs aimed at preparing workers from 
disadvantaged backgrounds to participate and succeed in apprenticeship training. 
These additional components of the apprenticeship system will be addressed in the 
corresponding sections below.

Outcome Data from CWDB
In the 2018 Workforce Metrics Dashboard Report, the California Workforce Development 
Board (CWDB) evaluated the workforce development outcomes of state-certified 
apprenticeship programs, administered by the Department of Industrial Relations—
Division of Apprenticeship Standards (DIR-DAS). This data shows that as of April 
2017, state-certified apprenticeship programs were actively serving 74,221 registered 
apprentices. Sixty-three percent of these participants were people of color, 6 percent 
were women, and 5 percent were military veterans. These figures reveal the increasing 
racial diversity since program year 2014-15, when 59 percent of participants were 
people of color. In recent years, apprenticeship programs have expanded to include 
new occupations, but the great majority of program participants are still in the skilled 
construction trades.

The Workforce Metrics Dashboard reports that 86 percent of graduates of the 
apprenticeship program in 2015, the year of the most recent data on graduation rates, 
were employed as wage earners one year after finishing the program with an average 
annual wage of $82,156.22 Graduates of apprenticeship had the highest median annual 
wages of all programs assessed in the Workforce Metrics Dashboard.

2. California Community Colleges
The California Community College system is the nation’s largest higher education system, 
with 114 community colleges serving 2.1 million students annually.23 This network of 
institutions is tasked with four main objectives: providing basic technical skills education 
leading to industry certification; supporting transfer to four-year colleges; aiding 
economic development by responding to labor market needs; and offering continuing 
education for incumbent workers. The vast array of roles that community colleges play is 
an enormous state asset.

Community colleges in California serve a wide range of populations, from recent high 
school graduates wishing to obtain their first two years of postsecondary education at a 
low cost to mid-career professionals coming back to take a few courses to upgrade their 
skills and knowledge within their field or to gain skills for a career change. The community 
college system is the primary system providing higher education opportunities for 
low-income youth, immigrant youth, and people of color. In the fall semester of 2017, 



112

CHAPTER 3: Supply-Side Workforce Development Strategies: Preparing Workers for the Low-Carbon Transition

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

the community colleges served more than 1 million students of color, who made up 73 
percent of the students system-wide.24 Community colleges also serve as the main 
pipeline for inclusion of students from disadvantaged communities into professional 
occupations through their transfer programs into the California State University system 
and the University of California. Sixty percent of California State University and 30 
percent of University of California graduates are community college transfers. California 
community colleges also have a long history of serving incarcerated and formerly 
incarcerated students through regular and long-distance education. Current efforts to 
assist the state’s incarcerated and formerly incarcerated population are the result of 
two key laws: Senate Bill 1391 (Chapter 695, Statutes of 2014) and The Public Safety 
and Rehabilitation Act of 2016 (Proposition 57, 2016). Twenty-two community colleges 
provide instruction and support services to more than 7,000 inmates within California’s 
35 prisons.25 

Community colleges play multiple roles in workforce training. The bulk of their 
programming focuses on providing foundational training, education, and industry 
certification to students preparing to start their careers. The community college system 
provides one- or two-year terminal credentials in technical occupations, as well as 
two-year associate degrees. Roughly 1.4 million of the students are enrolled annually in 
Career Technical Education (CTE) certificate programs. 

Community colleges also administer the publicly funded classroom portion of 
state-certified apprenticeship programs, which are required to have a local educational 
partner. The colleges also facilitate student internships and work-based learning 
programs with employers. True to the word “community,” the colleges work with 
community-based organizations, charitable foundations, and local workforce 
development boards to remove barriers to entry for disadvantaged populations. 
Finally, contract education programs provide training for incumbent workers through 
partnerships with specific employers, which are funded by the employers themselves, 
collectively bargained training funds, and the state’s incumbent worker training program 
administered by the Employment Training Panel (ETP). 

Outcome Data from CWDB
The CWDB’s 2018 Workforce Metrics Dashboard Report also evaluated the workforce 
development outcomes of the California Community College system, limiting their 
analysis to the system’s CTE programs, as opposed to their transfer programs to 
four-year colleges or the other programing they offer. These roughly 200 CTE programs 
integrate academic knowledge with technical and occupation specific skills, across many 
occupations.

As with the analysis of the state-certified apprenticeship programs, three key metrics 
consist of graduation rates, as measured by certificate attainment; post-exit employment 
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rates; and post-exit wages, measured one year after exiting the program.26 In program 
year 2014-15, CTE programs served 228,299 exiting participants. Among these exiting 
participants, 19,299 (8.5 percent) received Chancellor’s Office-approved certificates, 
an associate degree, and/or a California Community College bachelor’s degree. The 
remaining 209,000 (91.5 percent) exited without receiving official certification, though 
they may have obtained an accredited industry certification or achieved some other 
educational goal (known internally as “skill builders”). Among all the exiting participants, 
66 percent were earning a wage four quarters after exiting the program. 

As with state-certified apprenticeship programs, those who completed certification fared 
better in terms of post-exit employment as well as wages. The differences, however, 
are much smaller: 71.8 percent of those who attained a certificate were earning wages 
four quarters after exit, while 65.9 percent of those who did not achieve certification 
were employed. The median annual wage for certificate earners was $33,420 and for 
non-earners, $30,672. Very large numbers of community college students complete 
programs in occupations that are lower wage than construction, such as general 
business, retail, and hospitality. The lower returns from community college education 
compared with apprenticeship should thus not be interpreted as an apples-to-apples 
comparison.

3. Four-Year Colleges and Universities
California’s colleges and universities are key to training workers in professional 
occupations that are critical to addressing climate change and achieving the state’s 
climate targets. This robust education infrastructure includes numerous academic 
departments in engineering, architecture, transportation planning, agriculture, forestry 
and natural resources, and other key departments. Also critical are research centers 
at the University of California (e.g., the UC Davis Lighting Technology Center, , the UC 
transportation research centers, and the UCLA Smart Grid Energy Research Center), 
which not only carry out research on technology, but also train the next generation of 
specialized engineers and planners. 

In the professional occupations, particularly the key technical occupations related to 
clean energy and transportation, there are clear career paths with requirements for 
licenses to practice, based on industry-recognized educational credentials, on-the-job-
training, and competency exams. For example, in order to obtain a license to practice, an 
architect must not only attain an educational degree, but also pass a competency exam 
and work a specified number of on-the-job hours under a licensed architect. To maintain 
their credentials, most professional workers must obtain continuing education credits, 
so there is a built-in mechanism to upgrade skills. These are middle- and upper-mid-
dle-class jobs, with significant returns on training and earnings clearly correlated with 
training. 
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There are of course significant barriers for gaining access to professional education and 
careers for disadvantaged students, but also important efforts to overcome these barriers. 
The community college system functions as a pipeline through its transfer programs, and 
California’s public universities have developed specific outreach programs to support 
high school students from low-income backgrounds and under-performing schools.

IV.  Using California’s Workforce Development 
Infrastructure for the Carbon-Neutrality 
Transition

How well is the state leveraging these core postsecondary institutions to prepare 
workers—especially disadvantaged workers—for good jobs in the transition to 
carbon-neutrality? To optimize investments of public funds, the state’s primary workforce 
education and training institutions need to break down silos. While some collaboration 
occurs across institutional lines, apprenticeship programs, community colleges, 
workforce development boards, community-based organizations, and public agencies 
do not always operate as a comprehensive workforce development system serving 
the California economy as a whole, and, more specifically, the industries critical to 
decarbonization. This section analyzes the effectiveness of this infrastructure in: 

 ● Providing pipelines for workers from disadvantaged communities into 
career-training pathways and family-supporting jobs;

 ● Ensuring that the next generation of workers in key occupations needed to lower 
greenhouse gas emissions are trained in the most advanced theory and practice; 
and

 ● Upgrading the skills of incumbent workers to prepare them for the transition to a 
carbon-neutral economy.

The following section addresses the steps that the state’s workforce development 
system and training and education institutions have taken to execute these functions, 
document best practices, and identify gaps. The summary of recommendations 
pinpoints key opportunities for further state action to bring best practices to scale and 
develop a comprehensive strategy to best undertake workforce preparation for the 
carbon-neutrality transition.
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A. Entry-Level Inclusion: Strengthening Pathways 
to Family Supporting Careers for Disadvantaged 
Workers

The state is committed to ensuring the inclusion of all Californians in the economic 
opportunities created by climate policy, which is made explicit in the Scoping Plan.27 
The removal of barriers for workers from disadvantaged communities not only 
contributes to equity, but also increases the pool of trained workers to execute climate 
change mitigation and adaptation work and the diversity of that pool. Career access, 
advancement, and mobility improve the efficiency of the labor market by ensuring 
workers have the opportunities to provide their highest value. 

The inclusion of workers from historically marginalized communities will not occur 
without intentional intervention, as persistent trends in the labor market continue to 
produce significant wage inequality across racial, ethnic, and gender lines. Connecting 
disadvantaged workers with career-track jobs requires specific efforts to overcome 
challenges on both the demand and supply sides of the labor market. On the demand 
side, addressed in Chapter 2, it is critical to ensure that jobs are accessible to 
disadvantaged workers and provide living wages and advancement opportunities. On 
the supply side, discussed here, it is critical to prepare workers so that they can take 
advantage of job opportunities when they arise. The success of inclusion programs 
should be measured by their ability to place graduates in career-track jobs with 
family-supporting wages and benefits, or to provide access to further training that offers 
entry into such jobs. 

Building pathways to these career tracks will require targeted strategies specific to each 
occupation type: skilled construction trades and other apprenticed occupations; other 
technical and white-collar occupations served largely by the community colleges; and 
professional occupations. The state’s core postsecondary educational and training 
institutions currently provide a variety of pipeline programs that can form the bedrock of 
efforts to increase inclusion into key occupations for the transition to a carbon-neutral 
economy, including professional occupations in engineering and architecture, and 
technical and blue-collar occupations such as facility managers, electricians, transit 
workers, mechanics, water and waste workers and others. See Appendix A, Mapping 
Sectors to Industries and Occupations, for a list of key occupations that are in industries 
that have key roles in reducing greenhouse gas emissions reductions. 

Niche training programs to promote inclusion in the “green economy,” however 
compelling on paper, do not offer a comprehensive approach to workforce development. 
Inclusion efforts affixed only to specialized tasks in a particular industry or sector 
shortchange both workers and employers; in contrast, foundational skills training helps 
workers perform a broader array of tasks and more readily adapt to technological 
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advances. At the entry level for any careers, foundational skills must precede the 
acquisition of specialized skills. For example, an apprentice electrician must learn the 
basics of electricity before learning the particulars of solar energy, and a future engineer 
must have foundational STEM education before learning about energy efficiency. 

Most work critical to a carbon-neutral economy is undertaken as an element of existing 
jobs. Pipeline efforts will thus be more successful as part of the state’s existing workforce 
development programs that provide comprehensive training for high-quality careers, 
rather than as stand-alone programs where workers learn a narrow set of skills. It will be 
much cheaper and more effective to integrate bridges and pathways into existing broad 
curricula, rather than creating or expanding stand-alone “green” training programs.  

Inclusion efforts can create pathways for unemployed adults or workers trapped in 
low-wage jobs, as well as high-school-to-career transitions. Targeting students still in 
high school can place young people from disadvantaged communities on a better career 
trajectory. Efforts underway in the community colleges, four-year colleges, and certified 
apprenticeship system to create greater opportunities for a smooth transition from high 
school to further education and careers are addressed below. 

To target unemployed or low-wage adult workers, successful inclusion training programs 
require deep engagement with workers—providing career matching, screening, and 
other support, as well as integrated skills training that includes technical training, basic 
skills, and job readiness for each industry. A significant body of work has assessed 
how workforce development strategies can build pathways out of poverty. Much of this 
literature focuses on the construction industry but the lessons are applicable to other 
sectors involved in the carbon-neutral economy.28 The CPUC Needs Assessment 
reviewed this work and describes the following elements as critical to building successful 
pipelines for inclusion.29

 ● Extensive outreach, recruitment, and screening of candidates;

 ● Training for basic skills and entry-level technical skills;

 ● Effective adult learning strategies, including contextualized learning (for example, 
math in the context of construction blueprint reading), cohort-based bridge 
programs (to help create support networks for workers who have been long 
detached from training and education), and schedule accommodations for working 
adults and parents;

 ● Supports such as training and mentoring for life and soft skills, career counseling, 
and case management;

 ● A comprehensive package of services, such as transportation and child care 
assistance, driver’s license acquisition, and other supports, many of which can be 
provided through other public funding; and

 ● On-the-job training or other workplace-based learning.
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Reaching deep into the community to recruit workers may require specialized 
organizations that can find and orient new workers, help them identify the most 
appropriate training programs, prepare them for entry into these programs, and support 
their retention. At-risk youth, veterans, the formerly incarcerated, women in nontraditional 
occupations, and other groups all face specific barriers and may require tailored supports 
and programs, in addition to the strategies listed above. 

For workers facing added barriers to employment, an increased level of support may be 
needed for successful completion of pre-apprenticeship or other pipeline programs. The 
following examination of efforts to assist formerly incarcerated Californians in the labor 
market illustrates this point. This population is of critical focus right now due to the large 
numbers of Californians who are being or will be released due to criminal justice reform 
and the greater awareness of the challenges that re-entry workers face.

Addressing the Challenge of Reentry: Efforts to Promote 
Employment for Formerly Incarcerated Californians 
Criminal justice reform has accelerated in California in recent years, decreasing the 
state’s prison population by approximately 24 percent, or 42,300 people, since its high 
point in 2006. As the result of a federal court order requiring California to reduce its 
prison population, the state embarked on a number of interlocking initiatives. The Public 
Safety Realignment Initiative, AB 109 (Chapter 15, Statutes of 2011), began housing 
new nonviolent, nonserious offenders in county jails. Proposition 36 (passed in 2012) 
and Proposition 47 (passed in 2014) further reduced the prison population, while also 
addressing jail overcrowding. These reforms raise the question of how California will 
reintegrate this population into the state’s economy.

People with past criminal convictions face many barriers to employment, particularly 
access to stable jobs that pay a living wage. Research has shown that a criminal record 
lowers the likelihood of a callback from a job interview by more than 50 percent, with an 
even lower callback rate for African Americans with criminal convictions.30 Nationwide, 
60 to 75 percent of re-entering citizens lack employment for up to one year following their 
release.31 Those who do find employment following incarceration tend to be concentrated 
in low-wage industries, with one longitudinal study finding previous incarceration to be 
associated with a 20-percent decrease in future wages.32

California faces one of the nation’s highest rates of recidivism, with an average of 61 
percent of formerly incarcerated individuals falling back into a cycle of re-offense and 
conviction.33 A 2008 national study by the Urban Institute found that controlling for other 
factors, employment reduced the likelihood of recidivism by nearly half. Furthermore, the 
study found that higher wages reduce the likelihood of recidivism even more, with an 
hourly wage of $10 or more decreasing the likelihood of recidivism down to just 8 percent, 
nearly three times lower than the 23 percent rate for people without employment.34
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In California, policy interventions have moved toward removing barriers to employment 
faced by formerly incarcerated individuals. In 2017, for example, the state legislature 
passed the California Fair Chance Act, one of the strongest “Ban the Box” laws in the 
country, which prevents public- and private-sector employers from asking about an 
applicant’s criminal record until after a conditional offer of employment has been made.35 
A 2018 report by Californians for Safety and Justice found that one in five Californians 
(an estimated eight million people) are still living with an old criminal conviction, and face 
over 4,800 laws that impose collateral consequences long after successful completion 
of a sentence that make it harder for people to rebuild their lives. Their survey found 
that 76 percent of Californians with a criminal conviction have experienced a barrier to 
success, including 46 percent who experienced difficulty finding a job, and 35 percent 
who experienced difficulty in obtaining an occupational license.

California releases approximately 36,000 people from the state prison each year, a 
portion of whom have received in-prison job-training rehabilitative services such as 
Career Technical Education (CTE) or have participated in programs operated by the 
California Prison Industry Authority (CalPIA). Concurrently, California manages federal 
Workforce Innovation and Opportunity Act (WIOA) funds through its State Workforce 
Plan developed by the California Workforce Development Board, and implemented by 
Local Workforce Development Boards (Local Boards) in 14 regions across the state.

While there is some, often informal, coordination between these two systems there 
is no formal, sustained, and systemic, relationship between them. Various re-entry 
and workforce programs have been created to target this population, and while these 
programs have provided good data and lessons learned, an ongoing marriage of the two 
systems is needed to better integrate services operating in isolation, and to fill gaps and 
provide holistic and long-term outcomes to reduce recidivism.

Formed in late 2017, the Corrections Workforce Partnership Agreement is intended 
to strengthen linkages between the workforce and corrections systems in order to 
improve the process by which formerly incarcerated and justice-involved36  individuals 
re-enter society and the labor force. The Prison to Employment Initiative Grant Program 
was included in the 2018-19 State Budget and provides $37 million over three years 
to operationalize integration of workforce and re-entry services in the state’s 14 labor 
regions. The goal is to improve labor market outcomes by creating a systemic and 
ongoing partnership between rehabilitative programs within California Department of 
Corrections and Rehabilitation (CDCR) and the state workforce system by bringing 
CDCR under the policy umbrella of the State Workforce Plan.

The CWDB has issued Regional and Local Planning Guidance through WSD18-01 
spelling out new planning requirements on how Local Boards and Regional Planning 
Units (RPUs) will partner with Community Based Organizations (CBOs), CDCR 
contracted re-entry service providers, and representatives of Parole and Probation to 
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provide seamless, integrated services to this population in each of the 14 RPUs. RPUs 
are being encouraged to build on existing regional partnerships, including existing 
Community Corrections Partnerships (CCPs) to develop a comprehensive regional vision 
and plan for successfully integrating the formerly incarcerated and other justice-involved 
individuals into the labor market.

The State of California has recently increased its investments in pre-apprenticeship for 
disadvantaged populations, including the formerly incarcerated (in addition to federal 
WIOA dollars), this is addressed below in Section IV.A.1. The following promising 
example illustrates the strength of pre-apprenticeship programs as a vehicle for formerly 
incarcerated individuals to find career-track jobs that help to break the cycle of trauma 
and re-offense. The transition to a carbon-neutral economy provides the state with an 
opportunity to expand pathways to high-quality employment for this population. 
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PROMISING PRACTICE #3.1  
Flintridge Center’s Apprenticeship Preparation Program for  
Formerly-Incarcerated Workers

The Flintridge Center’s Apprenticeship 
Preparation Program (APP), serving Los Angeles 
County, is one of a dozen pilot pre-appren-
ticeship programs supported by the CWDB with 
funding from the California Clean Energy Jobs 
Act (Proposition 39, 2012), and one of four with 
a focus on formerly incarcerated women.37 The 
program provides a 12-week course offered 
three times per year that prepares participants for 
success in union apprenticeship programs in the 
building and construction trades. 

The APP includes the Multi-Craft Core Curriculum 
(MC3) of North America’s Building Trades 
Unions (NABTU), hands-on training at Habitat 
for Humanity construction sites, and a pathway 
into high-quality careers in union apprenticeship 
programs. The MC3, required by state law 
for construction pre-apprenticeship programs, 
provides basic training designed to prepare 
workers for any construction trade and to help 

participants determine which trade is the best fit, 
thus increasing long-term retention. 

The program also includes “wrap-around” 
supportive services, both in class—in the form of 
life-skills workshops—as well as out of class, in 
connections to childcare and housing assistance, 
tool and boot provision, record expungement, 
or drug and alcohol counseling. Workers get 
jobs in the skilled construction trades, such as 
electricians, carpenters, and sheet metal workers. 
The success of Flintridge’s model can be seen in 
the key metric of recidivism: of the participants 
served in 2016, 94 percent have not become 
re-incarcerated, compared with 54 percent of 
formerly incarcerated individuals within Los 
Angeles County.

Flintridge’s APP utilizes an innovative, 
trauma-informed approach to address challenges 
facing participants outside the classroom and to 
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promote success. This approach includes a focus 
on holistic recovery by incorporating components 
on fitness, nutrition, peer learning, collaborative 
skill building, and creative expression. The 
trainers themselves have experienced 
incarceration and act as mentors to participants. 
This kind of peer education is a key element of 
success according to project participants and 
is somewhat unique in programs serving the 
re-entry population.

These comprehensive approaches are paired with 
support in contacting and entering apprenticeship 

programs with local unions. Specifically, Flintridge 
works with the Los Angeles and Orange Counties 
Building and Construction Trades Council to 
match program participants with slots in joint 
apprenticeship programs working on projects 
governed by local hiring laws and project labor 
agreements.

The Apprenticeship Preparation Program at 
Flintridge is funded by the CWDB, the City 
of Pasadena, private foundations, corporate 
sponsors such as Capital Group, and individual 
donors. 
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Best Practices and Scaling
Flintridge’s model addresses two critical components of successful pre-apprenticeship programs: 

1. Providing deep supportive services, offered by trusted mentors and teachers, that help 
participants overcome challenges related to poverty, mental health, and in this case, the specific 
challenges of re-entry after incarceration; and

2. Addressing employment barriers by directly connecting participants to family-supporting, 
career-track jobs as union apprentices, through a partnership with the local building trades 
council.

The program’s interventions are aimed at treating sources of trauma as well as preparing individuals 
for greater success as they navigate the challenges of obtaining work, balancing life responsibilities, 
and addressing conflicts. Recently, the Employment Development Department (EDD) encouraged 
Flintridge staff to develop proposals for incorporating their best practices into the California Department 
of Corrections and Rehabilitation prison employment programs. The best practices highlighted above 
have been lifted up in the CWDB Annual Reports on Prop 39 Pre-Apprenticeship, and are included in 
the CWDB SB1 Workforce Guidelines, a set of 10 standards that the state believes should be met by 
any construction pre-apprenticeship partnership.38 These practices and standards inform the CWDB 
High Road Construction Careers initiative, and could inform related RFPs from any state grant-making 
agency. Getting to scale requires a simple formula: a high-functioning pre-apprenticeship partnership 
connected to both the building trades and the agencies and resources with specific expertise in serving 
a justice-involved population. This is a virtuous circle that engages ex-offenders in the project of 
building new lives—and California’s carbon-neutral future.
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1.  Pipelines into Skilled Construction Trades: 
Apprenticeship Preparation Programs

California has developed a robust model for apprenticeship preparation in the 
construction trades. Pre-apprenticeship programs using this model have proven 
track records for improving access to state-certified apprenticeship for workers 
from disadvantaged backgrounds and communities. They create a pipeline into 
apprenticeship for workers who have not been given the guidance and support necessary 
to successfully apply for entry on their own, who lack job readiness and other basic 
academic or construction skills, or who face other barriers. Once in an apprenticeship 
program, workers are on an earn-while-you-learn training pathway, and their wages rise 
as they acquire new skills.

In the past, the state did not have clear standards for pre-apprenticeship programs, 
and it had a very mixed track record in terms of placing participants into state-certified 
apprenticeships or good jobs in the construction industry. For example, during the 
American Recovery and Reinvestment Act (ARRA) period, some California Energy 
Commission (CEC) funded programs that were named pre-apprenticeship had little 
connection to state-certified apprenticeship programs and poor placement records.39

In recent years, key elements of success and standard curricula have been identified by 
the federal Department of Labor, California’s Division of Apprenticeship Standards, and 
the California Workforce Development Board. These elements have been incorporated 
as requirements for funding in competitive solicitations issued by the state, and training 
completion and placement rates have improved accordingly. A standard requirement in 
these solicitations is the use of the Multi-Craft Core Curriculum (MC3), which exposes 
students to multiple trades and helps them find the best fit, while providing basic 
construction skills, general job readiness skills, construction math, and occupational 
safety and health training. Another requirement is that the local building trades council 
is a named sponsor of the pre-apprenticeship training programs and could in some 
cases assume the role of articulating the training with apprenticeship programs of 
multiple trades in their local region. Perhaps the most significant innovation is the CWDB 
emphasis on building partnerships rather than programs, where training projects link 
labor, community, education, and the public sector in a joint effort to deliver successful 
pre-apprenticeship recruitment, training, and placement. 

These elements were first explicitly incorporated in the pre-apprenticeship program 
funded with Prop. 39 funds for energy retrofits in California schools, as described in 
Chapter 6. Program outcome data have shown superior performance; the twelve pilot 
programs had average training completion rates of 83 percent and placement rates of 65 
percent.40 These programs all used the MC3 and included a partnership with the local 
building trades council among other entities. Other partners varied, but usually included 
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a community-based organization with deep ties to targeted workers, as well as local 
workforce boards and educational institutions (namely, adult high schools and community 
colleges). While funding for pre-apprenticeship under Prop. 39 training program has been 
exhausted, the same model of high-road pre-apprenticeship is now being developed for 
workforce investment with funding from the Road Repair & Accountability Act (Senate 
Bill 1, 2017). Funding in SB 1 includes $25 million to the CWDB to develop pre-appren-
ticeship partnerships for disadvantaged job seekers, providing pipelines into construction 
careers.41 These pre-apprenticeship programs must use the MC3, coordinate with local 
state-certified apprenticeship programs, and include recruitment and retention strategies 
for women, minority populations, formerly incarcerated individuals, and disadvantaged 
youth. Pursuant to this legislation, the California Workforce Development Board has 
also developed guidelines for public agencies receiving funds to participate in, invest in, 
or partner with new or existing pre-apprenticeship training programs. The CWDB’s SB 
1 Workforce Guidelines establish ten standards for quality pre-apprenticeship, and are 
relevant to construction pre-apprenticeship writ-large.42 See Promising Practice #6.2: 
Pre-Apprenticeship Programs for Structured Pathways Into Apprenticeship, in 
Chapter 6.

2.  Pipelines into Technical and Family-Supporting 
Blue-Collar Occupations

As described above, apprenticeship offers the best structure in which to link inclusion 
programs because the-earn-while-you-learn model provides paid work as part of its 
training program. This is one of the main reasons why community colleges and other 
institutions are trying to expand apprenticeship to non-construction occupations. 
Apprenticeships are being developed for several important low-carbon occupations, 
including zero-emission vehicle mechanics and water utility workers. 

A number of other programs initiated by employers, unions, community colleges, and 
community-based organizations have also developed for blue-collar and technical 
occupations that are engaged in the transition to carbon neutrality. For example, 
LA Trade Tech has offered utility line worker training for women and weatherization 
training, both in partnership with the Los Angeles Department of Water and Power. 
New initiatives include a partnership being developed by the community colleges with 
the Transformative Climate Communities (TCC) program—a comprehensive emission 
reduction and community revitalization initiative funded by the Greenhouse Gas 
Reduction Fund (GGRF)—to analyze where pipeline programs could be developed by 
the community colleges to serve the economic development projects funded by the TCC.

Again, success depends on developing the deep engagement and supports needed by 
workers from disadvantaged communities or those with particular barriers to employment 
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as well as on a strong connection to jobs, which usually requires a partnership with 
employers and/or unions when relevant. A new initiative funded by the CWDB— 
the High Road Training Partnership, which has supported incumbent worker training via 
labor-management training partnerships—offers promising inclusion programs, precisely 
because employers are partners, and training always starts with the jobs. See Section 
IV.C for a discussion of the HRTP initiative. 

3. Pipelines into Professional Occupations
Finally, broadening access to economic opportunities that emerge from the growth 
of low-carbon sectors should not exclude efforts to broaden inclusion in jobs that 
require bachelor’s or graduate degrees. For professional occupations that require 
further postsecondary education, inclusion efforts are most successful when linked to 
preparation in high school, as it is much more difficult to create paths to higher education 
after workers have been detached from school for long periods of time. Efforts are 
underway to build successful school-to-career transition in both community colleges 
and four-year institutions. The existing initiatives include the California Partnership 
Academies (CPA),43 the California Linked Learning Initiative,44 and the California Career 
Pathways Trust.45 Each of these inter-linked initiatives promote college and career 
readiness for students in low-income communities by integrating rigorous academics 
with career-based learning and real-world workplace experiences. Funding to improve 
inclusion into professional and technical occupations related to the transition to carbon 
neutrality should contribute to these existing initiatives.

For many disadvantaged Californians, the community college system is itself a pipeline 
into professional occupations. Robust remedial education is available to support students 
that come to community college with basic education deficits. Transfer programs from 
community colleges to colleges and universities that offer bachelor’s and graduate 
degrees is a fundamental part of the state’s educational strategy. For programs targeting 
students who will transfer to four-year colleges, specialized programs customized to 
critical occupations for the carbon neutrality transition are not needed because students 
at the community college level are still gaining their foundational knowledge—specialized 
training occurs later. Building on this essential premise, community college efforts for 
inclusion cut across all programs for all occupations, as described below, rather than 
remaining isolated in niche programs designed only to address greenhouse gas emission 
reductions.
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PROMISING PRACTICE #3.2   
Approaches for Systemic Inclusion Efforts: The Community College System 
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In 2018, the California Community Colleges’ 
Chancellor and Board of Governors approved a 
new “Vision for Success” to be implemented by all 
114 community colleges.46 This mandate specifically 
addresses California’s equity gap and provides a 
roadmap for educational achievement and entry into 
living wage jobs within underserved populations. Two 
of the Vision’s six core tenets are:

	● Reduce equity gaps across graduation, transfer 
to four-year institutions, and entry into a job 
within the student’s field of study through faster 
improvements among traditionally underrep-
resented student groups, with the goal of cutting 
achievement gaps by 40 percent within five years 
and fully closing those achievement gaps within 
10 years. $140 million annually is invested by 
the community colleges in the Student Equity 
Allocations program in addition to individual 
college investments in the success of underserved 
populations.47 

	● Reduce regional achievement gaps across all of 
the above measures through faster improvements 
among colleges located in regions with the lowest 
educational attainment of adults, with the ultimate 
goal of fully closing regional achievement gaps 
within 10 years. Strong Workforce Program funds 
of more than $200 million are invested by the 
Community College System annually in regional 
best practice programs for Career Technical 
Education.48 This amount is additive to the annual 
apportionment received by the colleges.

Also in 2018, the legislature revised the California 
Community Colleges’ apportionment formula to require 
that 40 percent of a community college’s annual 

funding be based on achieving progress toward the 
“Vision for Success.” This performance incentive, 
which takes effect in 2020, is a major departure from 
the prior practice of funding based on the number of 
full-time equivalent students and is already impacting 
the way students from underserved populations are 
recruited and supported.

Underserved populations are supported through 
the community colleges’ Guided Pathways program, 
which offers career exploration and planning, provides 
student support services, and assists in student 
completion through streamlined programs structures 
and proven success strategies like the cohort model. 49 
Further development of Guided Pathways now creates 
meta-majors within related fields of study, offering 
students a career “lattice” that allows credit transfer 
across programs and enables students to seamlessly 
shift their education strategy as their career goals 
evolve. For example, a student starting in an 
electrician program can shift to carpentry, if so desired, 
and retain many course credits in the transition.

Guided Pathways also creates new career resiliency 
through “stackable credentials” within the pathway. 
This feature enables the student to earn industry-
recognized and accredited certifications in multiple 
related competencies, broadening transferable skills 
that are valuable during down-cycles in the economy.

Significant funding linking K-12 students to community 
college programs also was approved by the legislature 
in 2018. This funding creates an infrastructure that 
facilitates early career decisions, enables more 
students to complete community college courses 
while in high school, and reduces the length of time for 
students to enter a living wage job.
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B. Foundational Education and Training for the 
Future Workforce: Incorporating New Knowledge 
and Skills

Most skilled workers across the economy complete some form of postsecondary 
education as their foundational education before they embark on or change their career. 
This period of intense training shapes their knowledge and skills for many years to come. 
Ensuring that they acquire the training needed for the low-carbon transition for each field 
of study and associated occupation is essential to the state’s climate efforts. All fields of 
study undergo change as the skill needs of employers evolve, and the state’s training 
and education institutions have processes in place to update curricula over time.

1. Training for Skilled Construction Trades 
Apprenticeship programs continually respond to employers’ changing needs because 
employers sit on the apprenticeship curricula committees that determine what is taught. 
They also pay for training via their contributions to the training trust fund. This close 
relationship between industry need and training facilitates the incorporation of new 
knowledge and skills that are required as new technologies are adopted. Apprenticeship 
programs that are linked to employers at the cutting edge of low-emission, high-efficiency 
practices thus have an immediate mechanism to update curricula regularly. 

However, it is risky for apprenticeship programs to invest in training for new technologies 
that have yet to broadly penetrate the market. For emerging technologies that the state 
is trying to promote through research and development funds, subsidies, and other 
policies, there is a parallel need for funding curriculum enhancements and training of 
instructors. The agencies that serve as hubs of emerging and best practice low-emission 
technologies may have an interest in lowering this risk in order to help apprenticeship 
programs respond quickly to advancing technological change. 

Employers who use apprenticeship are good targets as early adopters in efforts to 
promote low-emission technologies in their sectors. The advantage of working with 
employers that have state-certified apprenticeship programs is that these companies 
have developed a high-road business model based on an ongoing commitment to 
training a professionalized workforce. Since they pay higher wages and contribute 
to a training trust for each hour their employees work, they are very conscious of the 
investment they are making in their professionalized workforce. Thus, public or ratepayer 
funding would be matched by significant private funding.

Over the past several years, the Investor Owned Utility Workforce Education and 
Training (IOU WE&T) team has collaborated in training instructors of sheet metal 
workers, carpenters, and stationary engineers to introduce, expand, and enhance energy 
efficiency content in their apprentice and journey-level worker training programs. These 
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collaborations have included customizing existing IOU classes for delivery to a specific 
audience, training trainers on building-envelope testing equipment, and providing 
educational materials on energy efficiency for instructors to customize and integrate into 
their training programs.

2. Training for Technical Occupations
Training for technical occupations that do not require a four-year degree is largely carried 
out in the community college system. While the community colleges do not rely on the 
strong contractual training partnerships with employers that exist in the apprenticeship 
system, they are strengthening industry advisory councils for their low-carbon initiatives. 
Many of these advisory councils have been in place for years at the state and regional 
level, informing ongoing curriculum development via subject-matter experts, donating 
lab equipment, providing work experience for students, and delivering professional 
development training for faculty. Leading-edge curriculum developed by industry 
associations is frequently offered at free or reduced licensing rates, allowing the colleges 
to continuously respond to evolving industry needs.

In order to prepare workers with the most advanced skills and knowledge needed to help 
achieve emission reductions goals, continued investments are necessary for curriculum 
upgrades at the primary institutions providing their foundational training and education. 
Community colleges require an intense internal process to incorporate new skills and 
knowledge through regular faculty curriculum review. Recent process designs through 
Lean Six Sigma techniques50 and other evidence-based methods have significantly 
streamlined and shortened approval cycles. In some cases, cycle time has been reduced 
by two-thirds, while in other cases entire levels of review have been eliminated.

To further increase the system’s speed and responsiveness, the “Doing What Matters” 
initiative from the Community Colleges’ Chancellor’s Office has developed deep industry 
partnerships and “Guided Pathways” in 10 key growth sectors, designed to train students 
in skills needed by employers at the regional level.51 The community college system 
employs a statewide “sector navigator” and regional deputy navigators for each sector. 
These staff members are responsible for liaising with employers to develop training 
partnerships, identify skill gaps, and connect graduates of the appropriate programs 
to job opportunities. Two of the sectors with sector navigators directly related to the 
carbon neutrality transition are the Advanced Transportation and Logistics Initiative 
and the Energy, Construction, and Utilities Initiative. Thirteen sector team members are 
assigned to connect industry priorities with community college programs, secure funding 
to develop responsive workforce initiatives, and support the colleges’ implementation 
of those initiatives. Supporting these teams is a statewide network of labor market 
researchers and a constellation of industry advisory councils. More than 60 of the 
114 community colleges are currently participating in these sector-based low-carbon 
initiatives.
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Advanced Transportation and Logistics (ATL, formerly, the Clean Energy and 
Transportation Initiative/Advanced Transportation and Renewable Energy, CETI/ATRL) 
comprises a series of training programs aimed at developing skills for workers to go on to 
jobs in various branches of advanced clean transportation.52 Programs include training 
on electric, hybrid, and hydrogen fuel cells; gaseous fuel for heavy-duty vehicles; and 
photovoltaic, concentrated solar, geothermal, and wind energy technologies. Funding 
from the California Energy Commission (CEC) has allowed ATL staff to develop high 
school outreach and bridge programs to recruit students.

The Energy, Construction, and Utilities Initiative provides training for workers aiming to 
find careers in a wide range of fields, including as HVACR technicians, building operators, 
energy auditors, facility managers, automation and control technicians, workers in 
construction trades focused on residential and nonunion markets, and building energy 
systems professionals.53 Hands-on courses train students to design, install, measure, 
operate, maintain, and analyze HVACR, lighting control, and building envelope systems 
in residential and nonresidential buildings to increase energy efficiency. Statewide 
professional development programs have trained faculty in Title 24 code changes as well 
as the occupations critical to energy efficiency noted above; funds from Prop. 39 have 
provided $5 million annually to support the initiative.

3. Training for Professional Occupations
Academic departments at four-year colleges and universities have a process for 
curriculum review and revision that is largely led by faculty and accrediting bodies. 
Academic programs preparing graduates for professional occupations relevant to the 
carbon neutrality transition are predominantly in a variety of engineering and information 
technology fields but also include architecture, transportation planning, and construction 
management. These programs provide students with foundational knowledge upon 
which employers in energy, transportation, and other climate change sectors can build 
through on-the-job training. 

In order to enhance the skills of these workers to help achieve emission reductions goals, 
continued investments are necessary for curriculum upgrades at the primary institutions 
providing their foundational training and education. Two assets are critical here. First, the 
close ties to professional associations in a particular field help keep faculty abreast of 
advancements in knowledge. Second, in the case of the University of California system, 
the existence of research centers, some funded by the state agencies in charge of 
climate policy implementation, creates a hub for emerging technologies and a source of 
new knowledge that can be incorporated into curricula. See for example the California 
Lighting Technology Center at UC Davis, discussed in Promising Practice #3.4.54
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C. Incumbent Worker Training: Upgrading the Skills 
of the Existing Workforce 

Once workers are in the workforce, employer engagement is critical for successful 
efforts to upgrade incumbent workers’ skills. Employers’ willingness to support worker 
training differs by industry and by occupation, creating opportunities and challenges for 
the state’s efforts to facilitate incumbent worker training. The state should concentrate 
on collaborating with employers who have demonstrated commitment to ongoing 
investments in training, so public support builds from already-acquired skills and 
leverages industry investments in training.55

For the skilled construction trades and other occupations where state-certified 
apprenticeship programs exist, the vested interest of employers who already participate 
and pay for apprenticeship facilitates their involvement in upgrade training, as well. For 
professional workers, a requirement for continuing education exists in most occupations, 
and the depth of foundational training facilitates both continual learning and an 
expectation of keeping up with changes in the field.

Incumbent worker training is more challenging in businesses that cannot rely on either 
the apprenticeship system or structured continuing education. For blue-collar and 
technical occupations in these businesses, there are some existing industry partnerships 
that can be leveraged and opportunities to create more industry-led partnerships can be 
explored. Examples of this work follow.

One model that could be expanded is the CWDB High Road Training Partnership 
(HRTP) initiative, which since 2017 has funded eight industry partnerships that all 
include incumbent worker training in sectors relevant to the transition to carbon neutrality. 
High-road training partnerships bring together industry leaders from management and 
labor in key industries and regions to identify skill needs and other shared problems. In 
response, staff representing relevant public resources—from community colleges and 
high schools to workforce boards and state agencies—work together to develop training 
and skill programs directly relevant to the industry and its workforce. Job quality is central 
to the CWDB High Road Training Partnership initiative, designed to simultaneously 
improve income mobility, address environmental challenges and resilience, and build 
skills for California’s best employers. This initiative defines high road employers as firms 
that compete based on quality of product and service achieved through investment in 
human capital and can thus generate family-supporting jobs where workers have agency 
and voice in their worksite.56 The HRTP initiative provides funding for the development 
of industry-based, worker-focused training partnerships to build skills for California’s 
high-road employers in key climate sectors other than construction, including transit, 
building services, and logistics. 

One example in the initial group of grantees is the Green Janitors training program, which 
has resulted in energy savings in commercial buildings at very low cost. 
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Green Janitors Education Program
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The Green Janitors Education Program (GJEP) is 
a significant example of unions, community groups, 
and industry working together to advance the skills 
of incumbent workers to help them contribute to 
the transition to a carbon-neutral economy. Often 
overlooked as a climate mitigation resource, janitors 
are the frontline staff to keep buildings operating in 
the most low-emission way possible. GJEP trains 
janitors to be partners in energy efficiency efforts 
within buildings, as well as providing them with 
nontoxic products for cleaning. Since its start in 2014, 
this labor-management partnership has improved the 
lives of low-wage workers, while also helping them 
be more effective at implementing emission reduction 
strategies.57

The program consists of a 30-hour curriculum and, 
to date, has trained nearly 600 janitors who work in 
buildings throughout Los Angeles, San Diego, and 
Orange counties. Janitors learn about the benefits of 
using green cleaning products instead of more toxic 
substances. They also learn about the importance 
of efficiency in electricity and water usage and how 
to recognize and respond to leaks or other wasteful 
practices.

In buildings that are certified to the green building 
standards in the Leadership in Energy and 
Environmental Design (LEED) certification program or 
are in the process of becoming certified, GJEP helps 
janitors actively participate in the LEED goals, with 
an emphasis on energy efficiency and building health. 
Prior to this program, most janitors had received no 
training in sustainable procedures and materials or the 
methods they could use to reduce energy and water 
consumption.

Between 2013 and 2016, 76 percent of buildings 
where GJEP was implemented saw a decrease in 
energy and water usage.58 These buildings used 

5.6 percent less energy on average in 2016 than 
non-GJEP buildings. In addition, water usage declined 
in 76 percent of buildings where the training program 
was implemented. 

GJEP also helps janitors learn about recycling and 
compost practices that are newly required of many 
building owners as part of the Zero Waste goals of 
the City of Los Angeles and in statewide recycling and 
composting mandates. The training benefits building 
owners and tenants, as there are financial benefits 
for compliance with more stringent recycling and 
composting policies designed by the city. This training 
will also improve waste diversion rates and therefore 
emission reductions.

The program is a partnership that includes the U.S. 
Green Building Council-Los Angeles chapter, the 
Building Owners and Managers Association of Greater 
Los Angeles, the Service Employees International 
Union–United Service Workers West (SEIU-USWW), 
and the Building Skills Partnership. The Building 
Skills Partnership (BSP) is a nonprofit collaboration 
between SEIU-USWW, commercial building 
owners, janitorial employers, client companies, and 
community leaders. Its mission to improve the quality 
of life for low-wage property service workers and 
their families by increasing their skills, access to 
education, and opportunities for career and community 
advancement.59 

BSP is one of the first cohort of grantees in the CWDB 
High Road Training Partnership initiative, which is 
allowing it to expand to northern California. BSP 
was chosen because it links workforce innovation to 
regional challenges of job quality, economic mobility, 
and environmental sustainability.60 The program has 
also been incorporated into the Los Angeles Mayor’s 
Sustainability Plan.
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In addition to the HRTP initiative, the state’s Employment Training Panel (ETP), funded 
through a small addition to payroll taxes and other specific appropriations, has annual 
funds typically ranging between $60 million to $100 million to reimburse companies for 
incumbent worker training in California.61 ETP has funded a number of incumbent worker 
trainings for emerging technologies in advanced transportation, including low-emission 
transit fleet vehicle conversion efforts focusing on servicing and repair. It has also funded 
incumbent worker upgrade training in building systems and industrial energy efficiency. 
ETP funding has helped labor-management joint apprenticeship programs in the skilled 
construction trades add modules, in both their apprenticeships and their journey-upgrade 
programs, to incorporate cutting-edge technologies essential to the transition to carbon 
neutrality. These include the training programs developed by IBEW-NECA for advanced 
lighting controls, electric vehicle charging stations, energy storage, and microgrids. All 
have partnerships with community colleges. ETP complements and aligns with the HRTP 
initiative: HRTP provides initial funding for partnership development. Once formed, these 
partnerships can then also apply for training funds from the ETP. 

The community colleges maintain an Upskill California network of 23 colleges that 
engage exclusively in incumbent worker training. An example is Chaffey College’s InTech 
Center in Fontana which trains incumbent workers in industrial electricity, mechanical 
systems, automation and controls, and HVAC. This self-sustaining facility contracts 
with employers to fund worker upskill programs, using ETP funds where appropriate. 
Regional employers comprise the InTech Center Advisory Council, investing in worker 
training, building out the center’s facilities, guiding curriculum, and providing adjunct 
instructors. Similar programs and industry relationships exist throughout the Upskill 
California network.

1. Upgrading Skilled Construction Trades
Because apprentices are put on the job as soon as they enter the training program, 
apprenticeship by definition addresses incumbent worker training. The capacity of 
the apprenticeship system to quickly adapt to changes in skill needs in an industry is 
especially valuable for fourth- and fifth-year apprentices who are close to mastering their 
trade. 

Apprenticeship also provides valuable infrastructure for incumbent workers in the 
construction trades, namely, journeypersons. This journey-upgrade training is usually 
provided at no cost to workers, as it is paid for through the training trust that funds the 
apprenticeship program. Journey-upgrade programs that are developed for emerging 
technologies are then eventually incorporated into the main apprenticeship programs. A 
number of journey-upgrade programs have been developed to prepare workers installing 
key emission-reducing technologies.
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The California Advanced Lighting Controls Training Program (CALCTP)
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One acclaimed example of workforce training to 
support emission reductions in the energy sector is 
the California Advanced Lighting Controls Training 
Program (CALCTP). CALCTP is a statewide initiative 
aimed at upgrading the skills of currently employed 
electricians. The program builds on existing skills 
by training and certifying C-10 licensed electrical 
contractors and state-certified general electricians in 
the proper way to program, test, install, commission, 
and maintain advanced lighting control systems. The 
CALCTP program is designed to overcome the poor 
installation of advanced lighting systems, which 
caused users to override them and undermined the 
widespread adoption of this significant energy-saving 
technology. The program encourages the expanded 
use of existing technologies, such as dimmers and 
occupancy sensors, while also proactively developing 
the skills necessary to install and maintain emerging 
technologies, such as photo-sensors, relay modules, 
and communication-based control devices. Improving 
upon the installation and maintenance practices of this 
incumbent workforce has the potential to dramatically 
improve energy efficiency in commercial buildings 
across the state, helping California achieve its energy 
efficiency and emission reduction goals.

The CALCTP program is a model industry 
partnership, because it brings together employers, 
government agencies, community colleges, and 
labor organizations to develop training curriculum 
and infrastructure to meet the workforce needs of the 
advanced lighting control sector as a whole. Partners 
include utilities such as PG&E and the Sacramento 
Municipal Utility District; research institutions such 
as the California Lighting Technology Center at UC 
Davis; the industry association, the National Electrical 
Manufacturers Association (NECA); and the union that 

represents electricians, the International Brotherhood 
of Electrical Workers (IBEW). This partnership began 
as the utilities and other agencies charged with 
improving energy efficiency in the state—as well as 
researchers, employers, and the electricians union 
in the lighting controls sector—identified workforce 
issues as a significant impediment to the adoption of 
advanced lighting controls.

This program also is integrated into the apprenticeship 
infrastructure, so pipelines for entry-level workers 
are already in place, and apprenticeship connections 
with pre-apprenticeship programs ensure inclusion of 
people from low-income communities. For this reason 
a certification, which sometimes is seen as a barrier 
to entry for historically marginalized groups, actually 
expands opportunities by being part of a full training 
pipeline from entry-level to advanced.

The missing piece of this model certification program is 
that it has not at the time of writing been incorporated 
as a requirement in utility incentive programs for 
advanced lighting. Returns on the large private 
investment made by NECA and its union partner will 
not be realized without policy to help create demand 
for electricians who know how to properly install this 
emerging and very promising technology.

The CALCTP industry training model has been 
replicated for electric vehicle charging stations, 
where the same partners have created an upgrade 
certification—the Electrical Vehicle Infrastructure 
Training Program (EVITP)—for electricians installing 
charging stations. Here, policy has supported this 
investment in training: the CPUC issued a decision 
that workers installing any utility-owned charging 
station have to be certified with EVITP to help ensure 



proper installation and safety. The industry partnership 
has also developed the ESAM-TAC training and 
certification program for battery and microgrid 
installation, again building upon the foundational 
knowledge of electricians and creating a credential 
for advanced emission-reducing technologies that is 
industry recognized and validated by a third party, in 
this case the Electric Power Research Institute (EPRI). 
Community colleges were involved in the initiation of 

CALCTP as an alternative site for this training and also 
are involved in EVITP and ESAM-TAC. 

The strength of these skill certification initiatives is 
their ability to respond to clear demand for skills in 
the marketplace, which is facilitated when industry-
recognized certifications exist in the market or in 
government programs to incentivize advanced, clean 
technologies.
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2. Upgrading Technical Occupations
Industry partnerships are essential for incumbent worker training for occupations not 
requiring a four-year degree, but they do not exist in many industries. As described 
earlier, intermediaries often play a role in convening employers and developing industry 
partnerships. These intermediaries can be workforce development and training 
institutions, including community colleges, and are also often nonprofit organizations and 
unions. 

3. Upgrading Professional Occupations
Continuing education and professional development for professional occupations are 
linked closely to professional organizations, graduate programs, and university research 
centers in engineering and other key fields that are relevant to climate change mitigation. 
As with upgrading curricula in degree programs, there are well-developed mechanisms in 
place for skill upgrades for professional workers, mostly through incentives or mandates 
for continuing education to keep professional standing or obtain promotions. This 
infrastructure has been used and could be expanded upon by state agencies and bodies 
involved in promoting emerging emission-reducing technologies.

One gap noted by a number of experts is the need for continuing education for public 
agency professional staff who are charged more and more with managing systems to 
lower greenhouse gas emissions. For example, transportation researchers pointed 
out that local or regional transportation managers have limited access to training and 
capacity building in emerging systems design that can lower vehicle miles traveled 
(VMT). Professional development for professional staff in often budget-strapped and 
atomized public agencies that impact VMT is an opportunity that could be addressed 
through a competitive solicitation process as described in the recommendations below.

V.  Summary and Recommendations
The State of California is in an excellent position to leverage its training and education 
infrastructure to provide employers in the carbon-neutral economy with a skilled 
workforce, while concurrently preparing workers for pathways into family-supporting, 
career-track jobs. The supply-side workforce development recommendations outlined 
here are critical, but work best in tandem with the demand-side strategies outlined in 
Chapter 2. Unless there is demand for skilled workers, in the form of real jobs with actual 
employers, graduates of training programs will not get jobs, and unless the jobs created 
are good jobs, workers will not benefit from training.
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In order to prepare California’s workforce for the transition to a carbon-neutral 
economy, state investments in education and training should seek to influence the 
skill development of a broad set of workers whose actions impact greenhouse gas 
emissions, rather than to train a specific number of workers solely on specialized 

“low-carbon” tasks. These workers often are not specialized “low-carbon” workers nor 
do they think of themselves as such. For example, architects and HVAC workers both 
have a significant impact on the energy use in buildings, but may not have the specific 
energy efficiency training needed to incorporate best practices into their work. Investment 
in ongoing training to develop and upgrade the knowledge, skills, and abilities (KSAs) 
of workers in key occupations related to greenhouse gas emissions is therefore needed. 
In this context, the most effective and strategic investments in training incorporate 
KSAs pertinent to climate change mitigation into the broader skill sets of workers in the 
prominent occupations. 

The above analysis highlighted the robust infrastructure that the state has for workforce 
development in its community college, certified apprenticeship, and public university 
systems. It presented how these institutions support foundational postsecondary training 
for the next generation of workers in the key occupations critical to the transition to a 
carbon-neutral economy. It showed the role these institutions can play in broadening 
access to career-training pathways and jobs for workers from disadvantaged 
communities, as well as their role in upgrading the skills of the incumbent workforce. The 
three phases of training—including pipeline training for workers from disadvantaged 
communities for entry-level jobs or further training, incumbent worker training, and 
postsecondary training and education in the state’s core institutions of community 
colleges, state-certified apprenticeship, and four-year colleges—all must be a part of 
the necessary adaptations within the workforce development system as the economy 
transitions.

Crucially and in summary, investments in training should:

1. Support and enhance existing programs in California’s key workforce 
development institutions, so that they can respond to the needed 
changes, instead of building new training programs specifically for 
new clean technologies. 

2. Fund comprehensive training that prepares workers for careers, rather 
than niche programs that train on one particular “green” skill or “green” 
technology.

Funding already exists for many of the initiatives recommended below. Ratepayer 
funds for the Electric Program Investment Charge (EPIC) and IOU energy efficiency 
programs both already fund training, but the funding could be better deployed with this 
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clear strategic vision for skill development. Pipeline training for the skilled construction 
trades has been available from Prop. 39 and will soon be available from SB 1. Instead 
of each specific climate program funding its training program, funding should support 
and enhance existing programs. A number of agencies responsible for implementing 
climate policy also have training funds. The challenge is to align these funds and avoid 
duplication and further fragmentation of training for California’s workers.

Specific recommendations include the following:

1.  Redirect and align funding for industry-led incumbent 
worker training.

State investments stand to make the greatest immediate impact by focusing on training 
workers already employed in the key occupations of the transition to a carbon-neutral 
economy. Employer engagement in training of incumbent workers is critical. For the 
professional occupations, continuing education that already is embedded in licensing 
or credential renewal may be sufficient; for blue-collar and technical workers, high-road 
training partnerships provide a model for successful incumbent worker training. 

Funding is currently available from a variety of sources, including the CWDB, the ETP, 
the California Energy Commission, Caltrans, the community colleges, EPIC, the IOU 
workforce education and training budget, and other agencies involved in climate policy 
implementation; efforts should be made to align this funding and support industry 
partnerships as described below. Funding from climate agencies should not be used 
to create new programs divorced from the state’s existing training institutions.

1a.  Support high-road industry training partnerships.
The CWDB High Road Training Partnership (HRTP) initiative should serve as a model for 
expanded funding for industry partnerships in key industries in each of the Scoping Plan 
sectors.62 

State training investments stand to make the greatest immediate impact on skill delivery 
by focusing on training workers already employed in the key occupations of the transition 
to a carbon-neutral economy. Industry partnerships are essential for training incumbent 
workers and can also improve inclusion of disadvantaged workers in entry-level jobs. 
HRTP can serve as a model for an expanded initiative that could include apprenticeship 
programs, labor-management partnerships, and other industry-based, worker focused 
training initiatives in key industries. These initiatives and partnerships can deliver skills to 
accelerate the adoption of emission-reducing technologies. In addition, they can provide 
a structure in which to engage and protect workers and find collaborative solutions 
as technological change and/or climate policies cause large disruptions to or even 
elimination of certain jobs. 
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There are numerous opportunities for expansion of high road training partnerships in 
industries critical to achieving California’s climate targets. As discussed in the sector 
chapters, examples of possible high-road training partnerships include: fire prevention 
jobs in California’s forests and wildlands, where an expanded workforce is needed 
because of increased fire risk; occupations engaged in pollution abatement and process 
improvements in refineries; occupations involved in waste diversion activities, which are 
required due to more stringent waste diversion mandates; emerging water conservation 
programs in the state’s water utilities; and occupations involved in methane capture in 
dairies and waste facilities due to new mandates on emissions with high global warming 
potential.

1b.  Support existing apprenticeship programs and, where 
conditions are favorable, create new apprenticeship 
programs.

State-certified apprenticeship is one form of a high-road industry training partnership 
and is the gold standard in training for occupations that do not require a four-year 
college degree. Apprenticeship has the following advantages: it is industry driven and 
funded, provides high returns and no debt to workers through its earn-while-you-learn 
model, delivers broad skills needed by employers that lead to mastery of a trade or 
occupation, uses both classroom and on-the-job training, leads to wage increases as 
skills are acquired, and calibrates the number of training slots to the number of available 
jobs.63 Governor Newsom has championed the expansion of apprenticeship, and the 
State Workforce Plan includes a commitment to significantly increase the number of 
apprentices in California.64

New apprenticeship programs are in development in the manufacturing of zero-emission 
buses as well as in transit operations and vehicle repair and maintenance. In occupations 
where apprenticeship programs already exist or where there are willing employers who 
wish to initiate new programs, public funding for training should support these existing or 
new apprenticeship programs. 

2. Redirect and align funding for a statewide strategy for 
pipeline programs to expand inclusion of disadvantaged 
workers into family-supporting career-track jobs in the 
low-carbon economy.

California’s commitment to inclusion requires specific interventions that can reach all 
occupations critical to the carbon neutrality transition. All inclusion programs should 
include the following elements: 1) comprehensive services that include entry-level skills 
training and a suite of supports, mentoring, and wrap-around services tailored to targeted 
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populations; and 2) explicit connections to family-supporting jobs through specific 
commitments from employers or other proven avenues to job placement or entry into 
further career training that leads to placement in family-supporting careers.65 Inclusion 
programs are needed in a variety of high-road occupations that already generate 
family-supporting jobs. They should not be developed for low-wage jobs unless coupled 
with strategies to make the low-wage jobs better or create ladders from low-wage to good 
jobs. As with incumbent worker training, funding from climate agencies should not be 
used to create new programs divorced from the state’s existing training institutions.

2a.  Support a statewide initiative for pre-apprenticeship for 
construction careers.

Support for pre-apprenticeship is critical to improving inclusion in the skilled construction 
trades. Any investments related to pre-apprenticeship should connect to, align with, or 
feed into the emerging statewide infrastructure that is being modeled by the CWDB High 
Road Construction Careers (HRCC) initiative. This initiative is developing a statewide 
pre-apprenticeship strategy that links to all state and local agencies that award public 
works contracts.66 Pre-apprenticeship programs should not be developed to prepare 
workers for only projects in particular climate programs, but rather increase access to 
high-quality career pathways in construction.

The CWDB has identified and implemented successful practices that connect 
disadvantaged Californians to middle-class construction careers and can be scaled 
up for public works across California. The know-how and existing infrastructure for 
apprenticeship and pre-apprenticeship can be harnessed efficiently to align with 
climate investments.67 Funding from disparate sources, currently administered by a 
variety of agencies, could be consolidated to support and expand the HRCC network 
of coordinated regional pre-apprenticeship partnerships. In order to ensure calibration 
between the number of pre-apprenticeship training slots and the number of job openings 
at a regional level, the consolidated funding stream could be governed by an interagency 
collaboration between CWDB, DIR-DAS, the community colleges Chancellor’s Office, 
and agencies administering California Climate Investments (CCI).

2b.  Support inclusion programs for technical and blue-collar 
jobs via high-road training partnerships.

There are a set of jobs critical to the carbon neutrality transition that do not require a 
four-year college degree and are not already linked to apprenticeship programs, but still 
offer important opportunities for inclusion programs. The high-road training partnerships 
described above for incumbent worker training are also a vehicle for pipeline programs. 
These collaborations can include partnerships with organizations that can provide the 
comprehensive supports needed for workers from disadvantaged groups so that a 
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qualified applicant pool is developed. One significant opportunity for creating inclusive 
pipelines is in water and energy utilities, where the existence of good jobs and an aging 
workforce present ideal conditions for inclusion policies. Other strategies designed 
to improve jobs while reducing emissions, such as initiatives to reform contracting 
processes so that they include strong labor and environmental standards, can also 
incorporate inclusion programs to ensure that as wages rise, opportunities for historically 
excluded groups are expanded. A key industry in this category is waste, where reform of 
contracting models is necessary to achieve the more stringent targets for waste diversion. 
Jobs in fire prevention and forest management in the Department of Forestry and Fire 
Protection also offer opportunities for inclusion through insourcing of work that is now 
contracted out and through the expansion of pipeline programs. 

2c.  Support inclusion programs for professional clean 
economy jobs.

A commitment to broaden access to economic opportunities that emerge from the 
growth of industries advancing carbon neutrality should also focus on inclusion into 
jobs that require bachelor’s or graduate degrees, such as engineers, architects, and 
other professional and technical workers. For these jobs, inclusion efforts are most 
successful when linked to preparation in high school, as it is much more difficult to create 
such pathways after workers leave school. The California Partnership Academies, the 
California Linked Learning Initiative, and the California Career Pathways Trust all are 
recent initiatives, designed to build successful high-school-to-college transitions for 
California’s many underserved youth, which can eventually lead into critical occupations 
related to climate mitigation and adaptation. The community college system, via 
its transfer programs, is itself a pipeline for many disadvantaged Californians into 
professional occupations.68

Students must first gain their foundational knowledge before getting specialized training 
and should be exposed to as wide a variety of viable career paths as feasible during this 
phase of their education. Funding to improve inclusion into professional and technical 
occupations related to the carbon neutrality transition should contribute to these existing 
initiatives, rather than initiate new ones that focus only on climate-critical occupations. 

3. Support curriculum upgrades and teacher training for 
emerging technologies in occupations critical to the 
low-carbon transition.

To prepare the next generation of energy engineers, electricians, zero-emission bus 
mechanics, transportation planners, and all the other priority occupations that are 
necessary to develop, design, plan, build, operate, and maintain new technologies 
that lower greenhouse gas emissions, the state should support the incorporation of 
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new relevant skills and knowledge in the existing key institutions that already provide 
foundational training for priority occupations. In this effort, the state should support 
curriculum upgrades and instructor professional development in apprenticeship 
programs, community colleges, and four-year colleges.

For training incumbent workers and educating the new generation of workers to embark 
on their careers in key climate-related occupations, continuing analysis of skill gaps is 
needed and should be done in collaboration with high-road industry partnerships. For 
emerging technologies, identifying the need for skill upgrades should be a component 
of the state’s various strategies to encourage accelerated adoption of new cleaner 
technologies, as described in Chapter 2. 

4. Track outcomes of all training programs.
To evaluate and improve training investments over time, all training programs should 
track workforce outcomes for the participants of publicly funded training programs. 
Methods of data collection and analysis, as well as the resources to support them, need 
to be identified and implemented before any field investments are made. Key metrics 
include not only number of enrollees and number of graduates, but also attainment of 
industry-recognized credential, job placement, job retention, initial wages and wage 
mobility over time. In addition, resources could be devoted to the challenging but 
valuable work of tracking the benefits to employers in increased productivity and quality. 
Requiring tracking at any level of training, from entry level to incumbent worker training, 
is essential to improve training over time and direct training investments towards the 
best outcomes for workers. The state should also continue to invest in third-party studies 
and evaluations that assess the broad, integrated, social and economic impact of 
workforce partnerships, considering the costs and value of building a high road training 
infrastructure that addresses both climate and equity concerns, and measuring broader 
community outcomes in addition to individual labor market advancement.
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I.  Framework and Best Practices for Addressing 
Workforce Issues in Declining Industries 

Moving away from carbon-intensive fuels, implementing more energy efficient industrial 
processes, and capturing fugitive methane emissions will result in substantial reductions 
in greenhouse gas emissions and route the state toward a carbon neutral future. There 
will be some economic decline in certain industries as a result of a reduction in the 
use of carbon-intensive fuels and processes, but ultimately, there will be net-positive 
economic impacts. Limited job losses are expected primarily in industries that produce 
fossil fuel energy, such as oil and gas extraction and refining, rather than in industries 
that use fossil fuel energy but could switch to cleaner fuels, including renewable energy, 
renewable natural gas, or biodiesels. The more dependent a community or workforce 
is on fossil fuel use or extraction, the more economically and socially challenging the 
transition away from fossil fuels will be. Ensuring these communities and workers are 
able to thrive in a low-carbon economy is fundamentally necessary for a “just transition” 
away from an economy dependent on fossil fuel.

“Just Transition” refers to protection, support, and compensation for displaced workers 
and communities when a society makes significant policy decisions that result in job 
loss in affected businesses. In the 1970s, union leader Tony Mazzocchi was an early 
exponent of the idea of just transition in the context of post-war disarmament and the 
nation’s growing commitment to environmental clean-up from industry. In the early 
1990s, when the concept that fossil fuels produce global warming was first being 
widely accepted, Mazzocchi advocated a just transition for workers in carbon-intensive 
industries, dubbing the idea a “Superfund for workers” under the logic that “if there can 
be a Superfund for dirt, there can be a Superfund for workers.”1,2 Mazzocchi reasoned 
that supporting displaced workers as the economy shifted was not welfare; instead, 
those who had worked to “provide the world with the energy and the materials it needs 
deserve a helping hand to make a new start in life.”3 Just transition refers to ensuring that 
workers and communities supported by a declining industry are able to transition into a 
new economy with a comparable level of economic security or retire with dignity. In the 
current context, a just transition means that carbon-dependent communities and workers 
must not be forced to bear the costs of change.4

Just transition programs are complex. They require support and funding for both 
immediate short-term assistance to workers and communities directly affected by the 
decreasing use of fossil fuels, and long-term assistance to move fossil fuel communities 
and workers into a low-carbon economy. Short-term assistance will include skill retraining 
and upgrade, unemployment insurance, assistance for job placement in comparable jobs 
for younger workers, and bridges to retirement with fully funded pensions and health care 
for older workers. Long-term assistance will require diversification of local economies 
dependent on fossil fuel industries, including support for economic development planning, 
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to help regions better identify the most promising emerging new industries based on 
regional assets including geography, educational and research institutions, and existing 
workforce skills. This process will include attracting new businesses and industries and 
ensuring quality job creation in the same geographic region where jobs are being lost to 
minimize displacement and relocation.

This chapter will discuss how California can ensure a just transition for workers and 
communities negatively affected by the climate policies discussed in this report. The 
chapter examines several previous transition assistance programs for declining 
industries, with an analysis of challenges and successes, followed by an examination of 
just transition programs specific to the fossil fuel industry. That section begins with the 
successful examples of the Ruhr region in Germany and the Black Mesa Generating 
Station in Laughlin, Nevada, then turns to the more recent Diablo Canyon nuclear power 
plant and the Obama administration POWER Initiative. 

The chapter concludes with a series of recommendations for crafting a just transition 
program for California. The need to transition off fossil fuels is urgent, but realistically, 
such a transition will take time, and our recommendations reflect this process. 
Maximizing efforts to reduce local emissions while fossil fuels are still being consumed 
and produced in California will lessen the economic impact on workers and communities 
while continuing to work toward emissions reduction targets. These goals can be 
achieved by committing to several tactics, including ongoing efforts to increase industrial 
energy efficiency, use of Best Available Retrofit Control Technology, capturing fugitive 
emissions, and providing allowances to energy-intensive industries when leakage would 
otherwise occur. Fully funding and supporting these programs maximizes emissions 
reductions and minimizes job disruption in the short term.

II.  Industries and Sectors at Possible Risk of  
Job Loss

Three categories of jobs in the Scoping Plan sectors should be analyzed to assess the 
risk of job loss and the need for transition assistance. These are:

 ● Jobs directly impacted by the shift away from fossil fuels, such as fossil fuel 
extraction, refineries, and natural gas pipelines; discussed in the industry chapter 
of this report (Chapter 8);

 ● Jobs in energy-intensive and/or greenhouse-gas-emissions-intensive sectors 
whose operating costs would increase due to increased fossil fuel costs or 
increased costs due to having to replace or retrofit equipment, switch to cleaner 
fuel, or otherwise abate greenhouse gas emissions, also discussed in Chapter 8; 
and
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 ● Jobs in industries that are already going through disruptions but may be further 
impacted by climate policies. For example, automation in the transportation sector 
offers opportunities for reducing greenhouse gas emissions as fleets are replaced 
but may also eliminate jobs. The intersection of climate policy and job-eliminating 
technologies is discussed in the chapters on energy and transportation (Chapters 6 
and 7, respectively). 

A. Just Transition Programs for Declining Industries
Moving away from fossil fuel use and production is not the nation’s first workforce 
transition. In the United States, assistance for workers negatively impacted by trade 
agreements, military base closures, and tobacco farming are just a few examples of 
efforts to provide transition programs and assistance to workers and communities 
affected by changing or declining industries. As discussed below, these programs 
have had mixed results. Some of the military bases that were closed were able to be 
re-purposed into a new use. The Trade Adjustment Assistance program—the main 
program to help workers and communities negatively affected by globalization and 
trade agreements—has had more limited success due to poor program design, low 
participation rates, insufficient funding, and an inability to place workers in jobs of the 
same quality with regards to wage level and benefits.5 These examples provide insight 
into the scale and complexity inherent in a just transition program for workers and 
communities impacted by the move to a low-carbon economy. 

1. Trade Adjustment Assistance
Started in 1974, the Trade Adjustment Assistance (TAA) program helps support U.S. 
workers adversely affected by globalization and trade.6 As former Labor Secretary 
Tom Perez describes, the program provides skill-training support, career counseling, 
and monetary support, such as wage supplements for older workers, job search and 
re-location allowances, and income support for workers in training programs.7 TAA has 
had limited success due to uneven funding and support of the program, the restricted 
scope of the program, and new employment paying lower wages with fewer to no 
benefits.

Analysis from Cornell University and the Apollo Alliance shows that over the history 
of the program, eligibility requirements, training, job search assistance, and levels of 
income support have fluctuated significantly.8 During the program’s early years, eligible 
workers received only income and relocation support but did not receive training or 
job assistance.9 During the 1980s, the main focus of TAA shifted to job search and 
placement assistance, while income support was substantially reduced to less than half 
of previous income.10 In 1988, the TAA program was amended to require all workers 
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be enrolled in training programs in order to receive income support.11 A number of 
improvements were made to the program in the 2000s, including doubling training funds, 
expanding eligibility to additional worker groups, including service and public sector 
workers, creating a health coverage tax credit, establishing wage insurance benefits for 
older workers, and creating a community assistance grant program.12

From its inception in 1974 to the end of 2013, 2.2 million workers have been served under 
the program. According to the U.S. Department of Labor, this total is less than one-half 
of the 4.8 million workers eligible to receive program benefits.13 In addition, early in the 
program’s history, proving their work was directly impacted by a specific trade action 
was not possible for many workers, and they were excluded from the program.14 While 
the burden of proof was eventually eased, eligibility continued to be a problem. For 
example, a U.S. Government Accountability Office (GAO) investigation in 1992 found 
that nearly two-thirds of all petitions from 1990-1991 were wrongly decided—with almost 
equal numbers of incorrect denials as incorrect certifications.15 The usefulness of TAA 
in today’s economy is further limited because the program does not extend to the vast 
majority of unemployed workers, many of whom have lost their jobs to automation or 
robotics.16

Funding for the TAA program has fluctuated widely, which undermines program 
stability. In 2010, federal spending on TAA was $975 million; in 2012, this amount 
had substantially declined to just $575 million.17 The fluctuations in funding are due 
both to varying numbers of eligible workers and changes in political support, but in 
general, analysts concur that funding has been inadequate to maintain the income 
levels of displaced workers. One 2016 report estimated the program spent $8,806 
per participant.18 This figure included expenditures for training, income support after 
unemployment benefits had expired, subsidies for health insurance, wage subsidies for 
older workers, financial support for job search and relocation, and other services that 
may have been provided by other workforce programs.19

Research on displaced workers eligible for TAA has found that the majority are unable 
to find employment at their previous wage level. A 2001 study found that 40 percent of 
displaced workers did not find employment within the first two years after initial job loss, 
while another 40 percent found work at lower wages and with fewer benefits.20 A 2007 
GAO study of the TAA program that included five case study sites found that displaced 
workers who secured new employment were able to replace approximately 80 percent 
of their previous wages.21 These numbers indicate a need for job creation policies to 
ensure that replacement jobs are good jobs that provide comparable wages and benefits.

Analysis of the TAA program shows that key steps can improve the success of just 
transition programs. In particular, the Cornell University and Apollo Alliance analysis 
makes the case that adequate financial support, including fully funded pensions and 
health benefits, is necessary for successful transition programs.22 In addition, transitional 
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income support should be provided for as long as participants are in training programs 
in order for workers to maintain living standards during their training.23 Without continual 
financial assistance, participants enrolled in training programs generally dropped out 
when the financial assistance ended.24 

2.  Military Base Closures
Under the Base Realignment and Closure (BRAC) process, 97 military bases were either 
closed or realigned, leading to reductions and/or relocation of civilian personnel, between 
1988 and 2005.25 These closures entailed the relocation of hundreds of thousands of 
personnel.

Closing military bases reduces local government revenue as collection of property, sales, 
and other local taxes drops with loss of people and economic activity. The reduction 
in revenue, in turn, hinders a community’s ability to support existing services. Rural 
communities, in particular, have struggled to recover from base closures.26 Research 
shows that base closures have a negative economic impact including job loss in 
communities surrounding the base.27 However, it is possible to mitigate some of the 
negative economic impacts of base closures; in instances where preparation for base 
closures included the creation of a realistic plan for redevelopment, some of the lost jobs 
were replaced, and some lost income was restored.28

Some closed bases have been successfully redeveloped into manufacturing facilities, 
airports, or research laboratories.29 Others have been re-purposed for use by other 
federal agencies. For example, Fort McClellan in Alabama was closed in 1999 and is now 
used both for training by the Alabama National Guard and to house the Department of 
Homeland Security’s Center for Domestic Preparedness.30 When Fort Ord in Monterey, 
California, was closed, most of the property was given to the state of California. It is now 
home to California State University, Monterey Bay (CSUMB), with a section reserved for 
a state park and the Fort Ord National Monument.31 

In Pennsylvania, the closing of the Philadelphia Naval Shipyard resulted in 7,000 jobs 
lost.32 The city of Philadelphia took over the naval port and redeveloped it, resulting in 
120 companies now using the port facilities and 10,000 people being employed in the 
old Navy Yard. The former port is home to a diverse set of businesses, including the 
headquarters for large national companies, and the U.S. Navy’s Naval Inactive Ship 
Maintenance Facility remains housed at the port.

It is important to note that redevelopment of closed military bases had strong government 
support. Much of the successful redevelopment of former bases occurred when another 
branch of federal or state government took over and re-purposed the bases, rather 
than successful private redevelopment. Moreover, the redevelopment of closed bases 
had strong financial support. In the 2005 round of closures, the Department of Defense 
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closed 24 major bases, realigned 24 major bases, and relocated 125,000 personnel at 
a cost of $35.1 billion.33 However, while proactive steps, as detailed above, can mitigate 
some of the negative economic consequences, not all redevelopment efforts have been 
successful in mitigating the negative economic impacts that base closures cause to local 
communities. As of the end of 2017, the Trump Administration began advocating for a 
new round of military base closures, the first since 2005.34

3.  Tobacco Farmers
The transition away from tobacco farming has been complex and continues today. 
Tobacco farming was a significant source of economic activity for many parts of the 
Southeastern United States. A U.S. Department of Agriculture report found that in 1998, 
consumers spent nearly $60 billion on tobacco products, which supported thousands of 
businesses that manufacture, transport, market, and sell tobacco products.35 Roughly 
90,000 farms grew tobacco leaf to support this consumer demand. The tobacco economy 
was also an importance tax revenue source for federal, state, and local governments.

Government policies targeted toward reducing tobacco consumption, such as prohibiting 
smoking in public places, combined with litigation brought by smokers and states against 
tobacco manufacturers for damage to health, resulted in a reduction in demand for 
tobacco.36 This groundbreaking litigation also resulted in a settlement between tobacco 
companies and 46 state attorneys general in 1998.37 Tobacco companies paid about 
$106 billion in settlement funds through 2015 and will pay billions more in perpetuity 
because healthcare costs due to citizens’ smoking-related illnesses will likely continue 
indefinitely.38 As funding for transition programs is a perpetual concern, the tobacco 
settlement presents an interesting example of an industry providing a funding stream for 
transition programs as part of its reparations for damage caused by its product. 

As part of the massive settlement between cigarette companies and states, cigarette 
manufacturers agreed to pay cigarette tobacco farmers $5.15 billion to compensate 
them for losses due to declining demand.39 An estimated 124,000 farm operators are 
negatively impacted by the declining rates of tobacco use—research shows that between 
1988 and 1998, cigarette consumption fell by almost 20 percent (from 563 billion pieces 
to 470 billion pieces).40 To compare with the TAA program, which spent around $8,000 
per impacted worker, a rough calculation of the settlement amount of $5.15 billion divided 
among the 124,000 farm operators equals an average of $41,532 per farm operator. 
While not a direct comparison, the two numbers give an idea of the difference in scale 
between TAA support for workers and tobacco settlement monies allocated to farmers.

Pre-existing federal income support for tobacco farmers also created challenges for 
transition policy. These federal tobacco programs limited production of crops to keep 
supply low and prices high, set a minimum price for tobacco at market, and provided 
government loans to farmers’ cooperatives.41 As a result, growing tobacco brought much 
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higher returns to farmers than most other agricultural or livestock enterprises. In 1997, for 
instance, tobacco farmers planted tobacco on just 6 percent of their land but received 79 
percent of their gross income from that crop.42 This higher rate of return, combined with 
the nearly $60-billion demand for tobacco products, means that addressing the decline in 
tobacco farming was particularly challenging and not as straightforward as transitioning 
tobacco farmers into other agricultural crops. Further complicating the transition is the 
fact that in 1998, the year the tobacco settlement was finalized, the approximately 20,000 
cigarette manufacturing workers were among the highest paid in the manufacturing 
sector.43 In 1998, cigarette manufacturing paid an average of $24.34 per hour, compared 
to the national average manufacturing wage of $13.49.44 Therefore, any transition plan 
needed to take into consideration the higher wages paid in the declining industry.

Similar to other declining industries, the ability of workers and communities to transition 
away from tobacco has had mixed results. Some tobacco farms are being transformed 
into farms with organic and sustainable crops. In North Carolina, tobacco remains one 
of the state’s most profitable crops, bringing in $754 million dollars as recently as 2013.45 
However, there is a sustained downward trend in tobacco farming and a marked shift 
in the state away from tobacco and towards more sustainable farming practices. The 
promise of sustainable agriculture is evident in efforts in western North Carolina, where a 
group of farmers and citizens, anticipating the economic loss of tobacco, developed the 
Appalachian Sustainable Agriculture Project to build consumer demand for locally grown 
farm products and provide an alternative to tobacco farming.46 As a result, the level of 
farm income lost in the region fell at a rate far lower than that of the state and nation. 
Increases in produce production and direct sales helped to offset the decline of tobacco.47 

B.  Fossil Fuel Just Transition Programs
As the previous examples show, just transition programs for declining industries are 
complex and costly, and they have had mixed results. Given the scale and scope of 
transitioning away from fossil fuels, a successful just transition program will need very 
strong and sustained government support and funding as well as a robust training 
system that is directly connected to job creation to ensure placement of trained workers 
in comparable jobs. Placing displaced fossil fuel workers directly into clean energy jobs is 
often offered as a solution to employment losses but is frequently not feasible in practice: 
worker skills do not necessarily directly transfer from one industry to the other, and 
clean energy jobs are often in other geographic areas than where fossil fuels are being 
lost. A just transition to a carbon neutral economy will require diversifying regions that 
are heavily dependent on fossil fuel extraction and use, eliminating the disconnection 
between where fossil fuel jobs are lost and where new good jobs are created, and 
ensuring that communities and workers are fully supported through the transition.



156

CHAPTER 4: Just Transition: Tools for Protecting Workers and Their Communities at Risk of Displacement Due to Climate Policy

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

The following section presents two examples of just transition programs that targeted 
fossil fuel communities and workers. The first example in Ruhr, Germany, is one 
of the most successful transformations of a region away from fossil fuels to date. 
The Ruhr transition, however, took nearly five decades and was possible not only 
because of Germany’s very strong social safety net, but also because of a very robust 
state-supported industrial planning and reinvestment strategy. The Mohave Generating 
Station in Laughlin, Nevada, near the Arizona border is on a much smaller scale than the 
Ruhr example but provides insight into a plant-level transition program. 

1.  Germany’s Ruhr Region 
One of the few examples of successful just transition is the Ruhr region in Germany, 
which has been undergoing a transition away from fossil fuels for more than 50 years.48 
By 2018, the region had completely phased out coal subsidies and successfully 
diversified its economy away from being dependent on just one or two industries. The 
Ruhr example highlights the need for short- and long-term strategies. Short-term 
strategies, such as wage replacement and healthcare coverage, help workers in the 
immediate aftermath of displacement. Long-term strategies, such as infrastructure 
investments and skill retraining, help a region and workforce transition into a more 
diversified low-carbon economy.

The Ruhr Valley is in the state of North-Rhine Westphalia. Steel and coal production 
dominated the region for decades, and cities within the region developed around coal 
mines in the 1800s. At one point, the Ruhr region was the largest industrial site in Europe, 
and coal and steel production were major employers.49 However, coal mining and steel 
production became increasingly less competitive as cheaper products became available 
on the global market. As a result, the area has seen rising unemployment and industrial 
decline for more than 50 years. In 1957, coal mining employed 473,000 workers. By the 
end of 2013, that number had fallen to 11,448.50 The share of the economy provided by 
coal mining fell from 61 percent in 1960 to 21 percent in 2014. The federal state has been 
steadily divesting from coal, and coal subsidies were completely phased out by 2018, 
making coal mining even more expensive and even less competitive.51 

Due to the historic dominance of coal and steel production in this region, there was little 
economic diversity. Once coal production began to decline, few options existed to help 
mitigate the resulting economic losses. The region was left with air and water pollution, 
coal mining waste, and ground disruption from underground tunnels used for coal mining 
that caused regular sinkholes in the region.52 

Coal and steel production oscillated for a few decades during the 1960s to the 1980s, 
but by the mid-1980s, it became clear that the region could no longer be sustained by 
coal and steel production. As detailed in a case study by Robert Taylor of the Institute 
for Industrial Productivity, the federal government—with program and implementation 
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support from the state—began a series of investments in three areas that were important 
to the region’s future success: infrastructure, particularly intra- and inter-regional public 
transportation and roads; new universities and technical institutes; and environmental 
protection.53 

These investments were important because they linked the region to other areas, laid the 
groundwork for training and retraining opportunities, and dealt with the legacy of pollution, 
which, in turn, made the region a more desirable place to vacation and relocate. The 
region further transformed in the late 1980s through the 1990s, a period of innovation 
and technological investment.54 One of the larger initiatives funded more than 120 
projects along a major river with a €2.5 billion investment, about one-third of which came 
from private-sector sources.55 While the BRAC 2005 round of U.S. military base closures 
spent $35.1 billion on 48 base closures and redevelopment nationwide, Germany’s €2.5 
billion investment was concentrated within just the Ruhr region. The projects funded 
by this initiative focused on ecological improvements along the river, creating parkland, 
developing new uses for abandoned industrial buildings, developing new work locations, 
and building new housing.

Taylor notes that in the case of the Ruhr region, just transition policies can be categorized 
as short-term policies focused on the needs of immediately displaced workers or 
long-term actions to diversify the region’s economy and employment base. To deal with 
the issues that current workers faced, short-term policies included: wage subsidies, 
compensation payments and early retirement or, if early retirement was not appropriate, 
job transfer schemes. Short-term policies helped ease the immediate transition after a 
mine or plant shut down. Germany’s strong social safety net helped provide economic 
security for transitioning workers. Fossil fuel workers tend to skew older, so early 
retirement can cover a large portion of the workforce. For the remaining workers, job 
transfer schemes are necessary. 

In addition, research by Judson Abraham from Virginia Polytech University found that 
through the role of trade unions in training and retraining workforces, trade unions were 
key to protecting coal miners in the Ruhr.56 Working with the federal government, the 
state governments, and an energy conglomerate, the key union—the Industriegew-
erkschat Bergbau, Chemie, Energie (IG BCE, the Mining, Chemical, Energy Industrial 
Guild)—negotiated an agreement to end all hard coal mining in Germany by 2018 
and provide displaced workers with decent compensation and assistance with job 
replacement.57 The agreement provided an opportunity for early retirement for workers 
49 years or older who had worked for at least 25 years, offering a monthly stipend as 
wage replacement until they qualified for a pension.58 Younger miners were guaranteed 
placement in another energy or mining job, or the opportunity to enroll in a specialty 
retraining center to develop new skills while still receiving decent pay and job placement 
assistance.59 Tens of thousands of workers have since benefited from this agreement, 
which was signed when Germany had eight remaining coal mines (seven of these in the 
Ruhr region) that employed 35,000 workers.60
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Knowing there would be a permanent transition away from coal left decision makers 
and advocates with the difficult task of transforming the economic and employment 
base of the Ruhr region. Long-term policies to diversify included efforts to attract 
investment from high-tech and knowledge-based firms, expand the service sector, and 
promote local entrepreneurship. An example of a long-term project in the Ruhr region 
is the transformation of Gelsenkirchen—a town that used to be dominated by the coal 
industry—into a “solar city” that is the largest supplier of solar energy in Europe.61 City 
officials began to develop the city’s solar industry in the 1990s by taking advantage 
of Germany’s feed-in tariff, a guaranteed premium rate paid to renewable energy 
generators who feed power back into the grid. This encouraged solar power generation, 
even though coal mining was still dominant in Gelsenkirchen.62 Nine hundred solar 
panels were installed on rooftops, which at the time of installation was the largest rooftop 
solar installation in the world.63

The German national government also invested in building an educational infrastructure 
to create new technical institutions and universities in the region. Diversifying the 
economic and employment base prevented the region from becoming overly dependent 
on one industry and allowed for healthier economic growth. Additionally, transforming 
the region aided the overall community, and not just fossil fuel workers. While short-term 
policies focus on the needs of displaced workers, long-term policies focus on the needs 
of the community and region in a low-carbon future.

2. Black Mesa64

The second example is the closure of the Mohave Generating Station (MGS), a two-unit, 
1,580 MW coal-fired power plant located in Laughlin, Nevada, near the Arizona border.65 
Southern California Edison operated MGS and was also the majority owner.66 The coal 
for the MGS came from a 275-mile slurry line from the Black Mesa coal mine on the Hopi 
and Navajo Reservations in Arizona, operated by Peabody Western Coal Company and 
jointly owned by the Navajo Nation and Hopi Tribe.67 The water for the slurry line was 
groundwater from an aquifer under the Hopi and Navajo reservations.68

During its period of operation, the MGS emitted up to 40,000 tons of sulfur dioxide (SO2) 
per year, and at one point was “the largest emitter of SO2 emissions in the West.”69 The 
slurry line drew substantial amounts of water from the aquifer that was essential to Hopi 
and Navajo traditional life and customs.70 Ninety-three percent of the jobs at the mine 
were held by Native Americans, nearly all Navajo.71 The total economic benefit to the 
tribes and local communities from MGS operations was estimated at around $83 million 
annually.72 To understand the economic magnitude of MGS operations, the Hopi Tribe’s 
general budget in 2017 was $14.6 million.73 

In 2006, Southern California Edison decommissioned and dismantled the Mohave 
Generating Station, rather than upgrade the plant to abide by Clean Air Act 
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requirements.74 In addition to the emissions of greenhouse gas and other air pollutants 
from the power plant, the land and water bore the scars of coal extraction for the plant 
from the Black Mesa coal mine in Arizona. Closing the MGS resulted in immediate 
environmental benefits but eliminated a critical source of royalties, tax revenue, 
and employment for the Hopi Tribe and Navajo Nation. The tribes, with allies in the 
environmental movements, were able to negotiate a just transition package with the 
California Public Utilities Commission (CPUC) and Southern California Edison that was 
substantial enough to mitigate a good portion of the economic costs of plant closure. 

To provide funding for a just transition program, a Just Transition Coalition comprised 
of Native American grassroots organizations and environmental organizations was 
able to use the regulatory process in a creative way. As detailed by Ramo and Behles,75 
the MGS was a part of the acid rain emissions trading program, and because it was 
decommissioning, the plant had surplus allowances. Under the emissions trading 
scheme for SO2 emissions, Southern California Edison would be allowed to sell its 
sulfur allowances that resulted from the closure of the MGS, which would then generate 
a revenue stream that could fund just transition efforts. Although the California Public 
Utilities Commission had considered community impacts from utility operations before, 
using sulfur allowances to benefit out-of-state non-ratepayers was new.76 As a result of 
the coalition’s efforts, the CPUC required Southern California Edison to put revenue from 
the acid rain emissions trading program into an account to be disbursed to the Hopi and 
Navajo communities.77 

The sale of SO2 allowances created a revolving fund of $4.5 million annually to pay 
development deposits for renewable energy projects that benefit the Hopi Tribe and 
the Navajo Nation.78 While this amount is just a fraction of the $83 million in economic 
benefits brought by MGS operations, it provides a dedicated funding stream to help 
diversify the community’s economy that can, in turn, generate additional economic 
growth. Moreover, the shutdown of the plant stopped the associated environmental 
destruction and protected the tribes’ water source. The Navajo Nation also passed 
legislation to establish the Green Economy Fund and Commission to support green 
initiatives using a mixture of state, federal, and foundation funding.79 In addition to the 
work of the Green Economy Commission, advocates have developed other projects 
that include a green business incubator, the Black Mesa Solar Project, the Navajo 
Wool Market Improvement Project, and the Food Sovereignty Project.80 The new 
projects show an effort to diversify economic development, helping transition away from 
dependence on a single economic driver like fossil fuel development.

The example here also shows how a market mechanism, whose main goal is to place 
a cap on emissions and allow private businesses to determine the least costly way to 
comply with the cap, can also produce revenues that are a possible source of transition 
assistance. This approach is relevant to California’s main market mechanism, the 
Cap-and-Trade Program, which is similarly funded from the sale of greenhouse gas 
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emissions allowances.81 These revenues go into the state’s Greenhouse Gas Reduction 
Fund (GGRF) and are used to fund projects on affordable housing, renewable energy, 
public transportation, zero-emission vehicles, sustainable agriculture, and more.82 
Annually, at least 35 percent of these funds must be spent on projects located within, 
and benefiting residents of, disadvantaged communities and low-income communities, 
as well as low-income households.83 See Chapter 5 for a discussion of the GGRF and 
Chapter 8 for a discussion of the Cap-and-Trade Program.

C.  Current Fossil Fuel Just Transition Programs
While the transition detailed in this section are too new to document outcomes, they 
provide insight into the program elements being adopted into just transition initiatives. 
The first example examines the efforts at Diablo Canyon Power Plant, a nuclear plant in 
San Luis Obispo County, California. Diablo Canyon presents a unique case in which a 
diverse coalition came together to proactively propose a just transition plan in anticipation 
of the plant going offline. Diablo Canyon also highlights how the cost of funding this 
transition program has been allocated, including the decision to pass some costs to 
ratepayers and some costs to shareholders of this regulated utility.

The second example describes an agreement to close TransAlta’s Centralia Power 
Plant, the last coal-fired power plant in Washington State, and offers a model of a public 
stakeholder strategy that engaged businesses, government agencies, and environmental 
and labor organizations.

The third example details the Obama administration’s POWER Initiative, an effort 
coordinated among 10 federal agencies to provide economic and workforce development 
resources to communities and workers impacted by declines in the coal industry. The 
POWER Initiative is reminiscent of the TAA program, with a particular focus on the coal 
industry. It includes successful elements from other transition programs, among them the 
diversification of local economies and provision of income support, as well as health and 
retirement security. While funding was dispersed as recently as March 2018, it is unclear 
whether the current administration will continue funding the initiative. 

The section concludes with a discussion of a carbon fee ballot initiative in Washington 
State. Even though it was defeated in 2018, the ballot initiative provides a blueprint 
for designing a transition program for workers and communities using an intensive 
stakeholder process that included representational decision-making.

1. Diablo Canyon Nuclear Power Plant
The Diablo Canyon nuclear power plant, located in San Luis Obispo County, has been 
operating since 1985.84 The two-unit nuclear power plant generates a total of 2,240 MW. 
Diablo Canyon is set to be taken offline when the current operating licenses expires, 
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which is by 2024 for Unit 1 and 2025 for Unit 2.85 Retiring the nuclear power plant, the 
last nuclear power generation plan in California, is a complex and extensive process with 
implications for ratepayers, workers, and the surrounding community. 

In anticipation of the CPUC proceedings to decide the terms of the transition plan 
for retiring Diablo Canyon, the main stakeholders—the plant operator (Pacific Gas 
and Electric, PG&E), environmental advocacy organizations (the Natural Resources 
Defense Council, Environmental California, and the Alliance for Nuclear Responsibility), 
and the pertinent unions, IBEW Local 1245 and the Coalition of California Utility 
Employees—worked together to negotiate a plan, known as the Joint Proposal, that met 
environmental, worker, and community interests. The following section presents the main 
components of the Joint Proposal to Retire and Replace Diablo Canyon and the final plan 
which was adopted by the legislature in 2018.86 The Diablo Canyon case also provides 
insight into what costs can be passed on to consumers (ratepayers) in the case of a 
regulated industry.

The Joint Proposal set out a plan for closing Diablo Canyon and was submitted to the 
CPUC. The proposal included: replacing Diablo Canyon with a greenhouse-gas-free 
portfolio to substitute for the Diablo Canyon power; an employee retention, retraining, 
and compensation plan; and mitigation to the local community for the loss of tax 
revenue and other economic costs of closure.87 In January 2018, the CPUC approved 
PG&E’s application to retire Diablo Canyon, however, the CPUC did not agree to all the 
provisions in the Joint Proposal as detailed below.88

The Joint Proposal parties did agree to an employee program that included a severance 
package for approximately 1,500 employees, a retention program to ensure adequate 
staffing levels until closure, and a retraining and development program to facilitate 
redeployment of a portion of plant personnel to the decommissioning project and 
elsewhere within PG&E. The estimated cost of the employee program was $350 million. 
CPUC approved only $222.6 million for the program and allowed PG&E to recover these 
funds from ratepayers.89

Diablo Canyon currently contributes approximately $22 million in property taxes to San 
Luis Obispo County annually. PG&E proposed to compensate San Luis Obispo County 
for the loss of property taxes due to the declining rate base in Diablo Canyon through 
2025. PG&E also came to an agreement with labor and environmental groups, the 
County of San Luis Obispo, the Coalition of Cities, and the San Luis Coastal Unified 
School District to create a Community Impacts Mitigation Program that will cost $85 
million.90 This program includes funds for the offset of any potential negative impacts 
to essential services, and the creation of a $10-million Economic Development Fund 
to ease local economic impacts arising from the plant’s closure. The agreement also 
includes continued funding for offsite community and local emergency preparedness 
and planning until the two nuclear reactor units are fully decommissioned. The CPUC 
declined to fund these efforts through rate recovery.91



162

CHAPTER 4: Just Transition: Tools for Protecting Workers and Their Communities at Risk of Displacement Due to Climate Policy

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

The final order from the CPUC funded a much smaller transition package than the Joint 
Proposal. The employee retention plan would be funded by rate recovery, while the 
community impact fund was left to be funded by PG&E shareholders. CPUC’s argument, 
with respect to the community mitigation program, was that ratepayers should only pay 
for utility costs and not for government services, and community mitigation was seen as 
a government service.92 Employee retention programs and license renewal, on the other 
hand, were viewed as utility services and could, therefore, be passed on to ratepayers.

In response to the final CPUC order, advocates introduced a bill, Senate Bill 1090 
(Monning, Chapter 561, Statutes of 2018),93 to force the CPUC to accept the Joint 
Proposal as originally presented.94 The bill passed both the state assembly and senate 
and was signed by the governor on September 19, 2018.95

2. Centralia Power Plant Closure96

The closure of the TransAlta’s Centralia Power Plant, the last coal-fired power plant 
in Washington State, provides another model of a public stakeholder strategy that 
successfully engaged business, government, environmental, and labor organizations. 

The Sierra Club and a coalition of faith-based, public health, and worker organizations 
launched a campaign to retire the TransAlta plant by 2015, following the failure of cap- 
and-trade legislation in the Washington legislature in 2009. The coalition supported a bill 
to shutter the plant by 2015 and an alternative bill to close it by 2020, which would take 
offline the largest single-point source for mercury and greenhouse gas emissions in the 
Pacific Northwest. TransAlta, which had recently invested in scrubbers and other best 
practices in pollution control, argued for the extension of operations until 2025. The local 
community also remained skeptical of any potential closure deal and what it would mean 
for the local economy. In 2006, TransAlta had abruptly closed a coal mine adjacent to the 
plant after determining that the costs of necessary safety upgrades were too high. Six 
hundred workers were let go. After the mine closed, unemployment in the county reached 
12 percent as there were only very limited opportunities for good jobs outside of the coal 
plant.97

When the negotiations appeared deadlocked, the governor brought together the 
coalition and the company to broker a deal. Although the International Brotherhood 
of Electrical Workers (IBEW), which represented the plant workers, was not included 
in the negotiation, the coalition advocated for worker retention during the process of 
closure, reemployment in the plant clean-up, a pathway to retirement for older workers, 
and retraining for young workers in new energy technologies. In exchange, TransAlta 
agreed to close one boiler in 2020 and the second in 2025, during which time 40 percent 
of the plant’s workforce would reach retirement age. Younger workers received eight 
years’ notification to plan their next steps before the plant closed. The company also 
endowed a $30-million community investment fund and provided $25 million for an 
energy-technology transition fund.98 
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3. Obama Administration POWER Initiative
On the federal level, the Obama Administration introduced the POWER (Partnerships for 
Opportunity and Workforce and Economic Revitalization) Initiative, a coordinated effort 
among 10 federal agencies to align, leverage, and target a range of federal economic 
and workforce development programs and resources to assist communities and workers 
that are affected by declines in the coal industry. The POWER Initiative was the primary 
economic and workforce component of President Obama’s POWER+Plan, which 
proposed more than $9 billion to support economic diversification in coal communities, 
employment and training services for workers displaced from the coal economy, the 
health and retirement security of coal miners and their families, the reclamation and 
redevelopment of abandoned mine lands, and the deployment of carbon capture and 
sequestration technology.99 

In many ways, the POWER Initiative builds on the TAA program by providing training 
and retraining opportunities as well as income and benefits support. The initiative also 
addresses the economic development and demand for labor by funding projects that 
diversify local economies away from extreme dependence on coal and create jobs in new 
industries.

As of March 2018, the Appalachian Regional Commission, a federal-state partnership, 
has awarded $94 million through the POWER Initiative to help 250 coal-impacted 
Appalachian counties diversify and grow their economies.100 The grants include:

 ● $1.9 million to Bevill State Community College in Jaspar, Alabama, to create a 
Rapid Training Center at Bevill State’s Jasper campus that will serve as a regional 
workforce training and job placement hub in northwest Alabama; 

 ● $7.47 million to the University of Pikeville in Pikeville, Kentucky, to help launch the 
Kentucky College of Optometry project, which will grow the healthcare workforce 
and improve access to vision care in Central Appalachia; and 

 ● $1.75 million to the Fayette County Community Action Agency, Inc., in Uniontown, 
Pennsylvania, for the Southwestern PA Development of a robust local food shed 
that provides new and diverse economic opportunities to communities in 38 
counties impacted by the decline of the coal industry across Pennsylvania, West 
Virginia, and Maryland.101 

These investments are expected to create or retain almost 8,800 jobs and leverage an 
additional $210 million in investment. As demonstrated through these projects, the goal is 
to diversify economic growth and not replicate over-dependence on one industry. While 
the latest grants were dispersed in March 2018, it is unclear whether the program will 
continue to have support under the current federal administration.
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4. Washington State Initiative 1631
Initiative 1631, though defeated on the November 2018 ballot in the state of Washington, 
provides an example of a comprehensive climate policy that includes a just transition 
package as a central component of the proposal.102 Developed by a coalition of labor, 
environmentalist, and environmental justice organizations, and supported by more than 
250 organizations, including racial equity organizations, environmental advocates, tribal 
nations, and the Alliance for Jobs and Clean Energy, the initiative proposed a carbon fee 
policy that was expected to generate more than $2 billion over five years.103 As recorded 
in the text of the initiative, the carbon fee would begin at $15 per ton of CO2 equivalent 
and then increase by $2 every year, adjusted for inflation until 2035, as long as the 
greenhouse gas emission reductions targets were on track to meet the state’s 2050 
reduction goal.104 Seventy percent of the revenue raised would be used for clean air and 
clean energy investments, 25 percent for clean water and healthy forest investments, 
and 5 percent for a healthy community fund.105

The initiative directly addressed the transition of workers by requiring a minimum of $50 
million of the carbon fee revenue fund to be set aside and replenished every year for 
a support program for workers negatively impacted by the transition away from fossil 
fuels.106 This support fund for displaced workers included full wage replacement, health 
benefits, pension contributions for employees who were within five years of retirement, 
and wage insurance for up to five years for workers with more than five years of service, 
as well as full wage replacement, health benefits, and pension contributions for each year 
of service for workers with between one and five years of service.107 Wage insurance 
makes workers whole by paying any difference between re-employment wages and the 
wages they had been earning in the lost job.108

The initiative also provided retraining costs, peer counseling services, job placement 
services, relocation expenses, priority hiring in the clean energy sector, and other 
services deemed necessary.109 The initiative addressed just transition for communities, 
as well. A minimum of 35 percent of all investments would be allocated to benefit 
environmental justice communities (those that bear the highest pollution burdens); 
15 percent of investments would assist lower-income populations in urban and rural 
communities in transitioning to a clean energy economy; and 10 percent of investments 
would require formal support from a tribal government (along with mandated consultation 
of tribal nations on any projects affecting their lands).110

In addition, the initiative would have created a public board for accountability, ensuring 
robust public involvement and transparency. The board was designed to comprise 15 
voting members, including government agency officials, a tribal representative, and a 
representative of the environmental justice community.111

The revenue raised from the carbon tax, if it had passed, would have provided strong 
financial support for the proposed transition programs. The level of specificity of the 
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programs offered a clear roadmap of how the money would be spent and how displaced 
workers and marginalized communities would benefit. The initiative also laid out how 
worker and environmental justice voices would be integrated into decision-making 
processes. These elements address shortcomings of previous transition programs, 
particularly the lack of steady funding and the lack of services to overcome the many 
challenges workers and communities face in industrial transitions. 

Finally, a study commissioned to assist in developing the Washington climate ballot 
initiative provides an important example of how to estimate the costs of alternative 
transition packages. The Washington State economic analysis identifies the critical 
parameters that must be estimated to determine annual and cumulative costs. These 
include the specific benefits package that is chosen, the number and timing of job 
losses, and characteristics of the industry such as the age profile of the workforce, 
worker turnover rates, rehire needs before closure, and the health of pension plans. 
The cost estimates of the proposed just transition program vary widely depending on 
assumptions about these factors, but based on a likely pattern of alternating periods of 
steady contraction with occasional episodes of large-scale employment loss, the very 
comprehensive transition program analyzed in the study is estimated to cost between 
$30-$40 million per year. This amount is a small percentage of the estimated revenues 
from the proposed carbon fee, which at the lowest carbon price of $15 per ton was 
estimated to generate revenues of more than $1 billion for the first several years and 
hundreds of millions of dollars annually over time as carbon emissions decrease.

III. Recommendations for Just Transition
The following recommendations aim to assist the state in planning for the protection and 
support of workers, their families, and communities at risk of decline due to contracting 
fossil fuel industries. 

As California transforms its economy and its workforce to meet 2030 climate 
targets, the state will need to create new opportunities not only for traditionally 
disadvantaged Californians, but for workers and communities dependent on fossil fuel or 
carbon-intensive industries. The question is how to support individual workers who lose 
their jobs and take action to diversify regional economies over the longer term. 

(As mentioned throughout this chapter, transitioning away from carbon-intensive 
industries is one part of a larger economic transformation that is anticipated with the 
increasing automation of many jobs and occupations. Moreover, automation will likely 
have significant impact on key industries affected by climate policy, such as the energy 
and transportation sectors. While the issue of automation is beyond the scope of this 
report, the challenges of addressing job loss—and creating new job opportunities—are 
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similar). 

The examples presented in this chapter show that successful programs require the 
support of diverse coalitions that include workers, communities, and labor unions. In 
Black Mesa, the various stakeholders worked together to provide economic alternatives 
for the Hopi Tribe and Navajo Nation when the coal mine and generating station went 
offline. Similarly, a wide coalition came together to provide a proactive transition plan for 
the Diablo Canyon closure.

In addition to strong stakeholder collaboration, local, state, and federal government 
support is essential to promote the broader economic restructuring that is needed to 
transition away from fossil fuels. Moving forward, investing in research and developing 
transition programs in collaboration with impacted parties, including community groups, 
unions, and business, will provide grounded solutions at the scale and scope necessary 
to build a carbon-neutral economy.

1.  Short Term: Fully explore alternatives to plant closures 
when there are other strategies available that will 
achieve greenhouse gas emissions reductions and local 
pollution abatement.

In specific communities, immediate plant closure may not be the best and most equitable 
way to achieve the state’s carbon emission goals. It is important to explore whether in 
the short term, continued investments in emissions abatement and targeted enforcement 
of pollution mandates for heavy emitting industries could ensure maximum job retention 
concurrent with decreasing emissions. This includes deploying Best Available Retrofit 
Control Technology as required in Assembly Bill 617 (C. Garcia, Chapter 136, Statutes of 
2017),112 fugitive methane emissions capture mandates, and industrial energy efficiency 
incentive programs. Targeted investments in pollution abatement can create jobs, many 
in sectors where skilled workforce standards already ensure job quality.

2.  Longer-term: Convene an interagency task force to 
develop concrete, specific plans for short-term and 
long-term transition.

2a. Identify priority transition assistance needs. 
The state could work to identify the most vulnerable industries, firms, and localities 
through research and engagement of business, labor, and community, and develop a set 
of the most likely job disruption scenarios through 2030. For each scenario, the task force 
could develop cost estimates for a transition plan, incorporating a variety of assistance 
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packages, options for retraining and job placement, and considerations regarding the 
speed of industry transition, and firm and worker characteristics such as the health of 
pension plans and the age of workforce. This work could be facilitated by the High Road 
Training Partnerships described above, which would provide a framework for stakeholder 
discussion and planning.

2b.  Facilitate a planning process for transition assistance. 
Based on the identification of priorities, the state could work with at risk communities, 
labor, and business—again, ideally through regional industry partnerships such as 
the HRTPs—to develop and propose a set of key criteria for transition programs that 
include a combination of income and benefits support, skills training, and job creation 
and placement. Ultimately, any program will need to be directly beneficial to the specific 
region and industry affected. Potential benefits could include income support; continued 
pension and healthcare benefits; a bridge to retirement for older workers; sizable 
job training, re-training, or education allowances and case management to improve 
the likelihood of reemployment at comparable wages; consideration of guaranteed 
employment in public works or first source privilege in hiring; and even outside the box 
ideas such as college aid for the children of displaced workers.
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I.  Introduction
Chapters 6-11 of this report analyze the workforce issues in each of the sectors 
addressed in the Scoping Plan: energy, transportation, industry, natural and working 
lands, waste, and water. Each sector is responsible for greenhouse gas emission 
reduction by 2030 via a suite of climate policies, plans, and programs, which are known 
collectively as climate measures. 

This chapter provides an overview and introduction to Chapters 6-11. First, it presents 
information on greenhouse gas emissions by sector to show the relative importance of 
each source of emissions and the corresponding expected emissions reductions from 
key climate measures in the Scoping Plan. Then it presents summary information on 
the Scoping Plan sectors, and identifies the key industries and occupations for each of 
the sectors. This chapter also presents an overview of the Greenhouse Gas Reduction 
Fund (GGRF), which is the single largest source of public funds dedicated for climate 
investments and is generated from the auction of emission allowances under the state’s 
Cap-and-Trade Program. This overview is important because the GGRF provides 
funding for programs in all of the Scoping Plan sectors; more details for each sector are 
provided in relevant sector chapters. The reader should keep in mind that although the 
GGRF is a major source of public funding, it is only one source of investment in each 
sector and generally not the most important driver of emission reductions or employment. 
This chapter ends by laying out this report’s approach to analyzing the workforce impacts 
of climate policies and programs, and to developing recommendations for each Scoping 
Plan sector.

II.  Greenhouse Gas Emissions from Scoping Plan 
Sectors 

Exhibit 5.1 presents data on current emissions for each main category of emissions 
in the state’s greenhouse gas emissions inventory.1 The chapters in this report follow 
the Scoping Plan’s organization, which differs slightly from the emissions inventory 
categories as follows. First, the Scoping Plan and this report include both electric power 
generation and commercial and residential energy consumption (end use of electricity 
and natural gas) in the energy sector, while the emissions inventory counts generation 
and consumption separately. Second, high global warming potential (high-GWP) 
emissions are addressed in several of the Scoping Plan sectors and chapters of this 
report, rather than addressed as a separate category as depicted in the chart below. 
Third, the Scoping Plan and this report discuss the entirety of the natural and working 
lands sector, whereas only emissions from agriculture are captured in the state’s 
inventory. Finally, the Scoping Plan includes the water sector, which is a major consumer 
of electricity in the state.
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Exhibit 5.1. Current Greenhouse Gas Emissions as of 2017, by Sector 

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. 

Exhibit 5.2 shows the trends in emissions over time, first for 1990, the reference year 
for percentage reductions; next for 2017, the most recent year of emission data at the 
time this report was written; and finally, the estimated range of emissions in 2030 from 
implementing the measures identified in the Scoping Plan. The Scoping Plan presents 
a high and low estimate of expected emissions reductions, with the high estimate 
expressed in the figure by the narrow part of the 2030 emissions bars; for example, the 
expected emissions in 2030 from transportation range from a high of 111 MMTCO2e to 
a low of 103 MMTCO2e. 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 all sectors and does not predetermine 
where emission reductions will occur, its projected impact in each sector cannot be 
illustrated. All these measures together, including the Cap-and-Trade Program, are 
expected to reduce emissions to meet the 2030 climate protection standard codified in 
Senate Bill 32 (Pavley, Chapter 42, Statutes of 2016).2
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Exhibit 5.2. Greenhouse Gas Emissions, 1990 and 2017, and Expected Range of Emissions in 2030 
after Implementation of Scoping Plan Measures, by Sector

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. 
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III. Climate Change Scoping Plan Sectors
The Climate Change Scoping Plan categorizes economic sectors according to the 
sources of greenhouse gas emissions and the corresponding climate measures that 
have been, and could be, developed to reduce those emissions. The following provides a 
brief description of the Scoping Plan sectors.3

	Transportation 

This sector covers the greenhouse gas emissions from a wide range of vehicles 
and equipment used to move people and freight, including on- and off-road mobile 
sources of pollution (e.g., cars, trucks, locomotives, ships, aircraft, and various 
cargo-handling equipment). The three primary strategies to reduce greenhouse 
gas emissions from the transportation sector are: replacing conventional vehicles 
and equipment with zero- and near-zero-emission options; lowering the carbon 
intensity of transportation fuels; and reducing the number of vehicle miles traveled. 
Transportation currently accounts for 40.1 percent of California’s greenhouse 
gas emissions.

	Industrial

This sector covers the emissions from major emission-intensive production facilities, 
including oil refineries, cement, food processing, paper products, metals, and others; 
the sector includes oil and gas production. A key emission reduction measure is the 
Cap-and-Trade Program, which puts a price on carbon dioxide (CO2) emissions 
and allows entities covered by the program to determine the most cost-effective 
method of reducing emissions. Other strategies include regulations that require or 
provide incentives for fuel switching, energy efficiency improvements, and modifying 
industrial processes. The manufacturing of low-carbon products that can substitute 
for emission-intensive products is also addressed in the industrial sector chapter. 
Emissions of high global warming potential (high-GWP) gases, like refrigerants, are 
counted in the industrial sector as well. High-GWP gases are a growing emission 
source and can be lowered by reducing leakage and by shifting to alternatives with 
lower global warming potential. The industrial sector currently accounts for 25.8 
percent of California’s greenhouse gas emissions.

	Energy

This sector covers the greenhouse gas emissions from the generation of electricity 
(in-state and imported) and the consumption of electricity and thermal energy in 
residential and commercial buildings. The primary strategies to reduce greenhouse 
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gas emissions from the energy sector are: switching from fossil fuels to renewable 
energy sources, and conserving energy and improving efficiency in residential and 
commercial buildings (industrial energy efficiency and water efficiency are addressed 
in the industry and water chapters, respectively). Energy currently accounts for 
24.4 percent of California’s greenhouse gas emissions.

	Natural and Working Lands [including Agriculture]

This sector includes emissions from livestock, crop growing and harvesting, and 
other general fuel use by agriculture. Strategies and initiatives are in place to 
capture methane from dairies and other animal husbandry, improve crop production 
techniques and soil health for carbon capture, and reduce emissions from farm 
operations. This sector also covers California’s forests and other wildlands, as well 
as urban parks and greenspace; these emissions have not yet been quantified 
and are not included in the emissions data for this sector. Forest management and 
fire protection strategies to minimize black carbon emissions and increase carbon 
capture and sequestration are currently in development, as are incentives to promote 
healthy soils, rehabilitate wetlands and tidal environments, and promote greater 
adoption of land conservation practices. Agriculture currently accounts for 7.6 
percent of California’s greenhouse gas emissions.

	Waste 

This sector covers the emissions from landfills and other waste treatment 
facilities. Strategies to reduce emissions from the waste sector involve diverting 
waste from landfills to other types of facilities (recycling, composting, reuse, and 
remanufacturing); reducing solid waste generation (through packaging reduction 
and edible food rescue/recovery efforts); and capturing methane emissions from 
waste facilities to generate energy. Waste currently accounts for 2.1 percent of 
California’s greenhouse gas emissions.

	Water 

This sector covers the emissions from the “water-energy nexus”—power consumed 
to heat and cool water in residential and commercial buildings and for industrial 
processes, and power needed for water conveyance, treatment, and distribution. 
Strategies to reduce emissions from the water sector include: water conservation 
and efficiency; use of renewable energy in major water operations; and deployment 
of lower emission technologies for water treatment and groundwater remediation 
and recharge. Emissions from the water sector are accounted for within other 
sectors.
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IV.  Industries and Occupations in the Six  
Scoping Plan Sectors

This report identifies the main industries that correspond to each Scoping Plan sector, 
based on existing research and expert knowledge regarding the impact of the major 
climate policies on economic activity. This report does not quantitatively estimate job 
growth or loss for all climate policies across all industries. When available, this report 
presents estimates of the job impacts of specific climate policies by specific industry 
segments, but detailed quantitative job impact studies by policy and industry are not 
available for most sectors. At the same time, the macroeconomic modeling of the 
employment impact of all climate policies across industries, which is available in a 
Scoping Plan appendix, is too aggregated to be useful for workforce planning.

The key industries that will be impacted by climate policy in each Scoping Plan sector 
can, however, be identified and U.S. Bureau of Labor Statistics (BLS) data can provide 
information on job characteristics and occupations, which is useful for workforce 
planning. Often only a segment of an industry is affected by climate policy, although 
over time the industry undergoes a “greening process” as more and more of the industry 
changes processes as well as inputs and products in the effort to reduce greenhouse 
gas emissions. For example, the manufacture of zero-emission cars is part of the auto 
manufacturing industry, but BLS jobs data have not yet distinguished between internal 
combustion engine and electric vehicle manufacturing. BLS data can thus provide a 
broad overview of jobs by industry and occupation, but this information reflects the 
industry as a whole, not just the segment specifically affected by climate policy. As 
such, it is inadequate for detailed workforce development planning, which requires 
very specific industry knowledge and is best carried out in the context of regional, 
sector-based training partnerships. It does, however, allow us to present in broad brush 
strokes an overview of key industries and occupations that guides the interventions 
recommended here. 

To identify key industries and occupations, the economic activities that climate policies 
are meant to influence were identified. Existing research and expert knowledge were 
used to identify the main North American Industry Classification System (NAICS) 
industries in which these activities take place, at the most disaggregated level possible. 
Next, the occupational distributions for these industries were identified, using the 
Standard Occupational Classification (SOC) System for these NAICS codes, from data 
for California in the 2017 Bureau of Labor Statistics Occupational Employment Statistics 
(BLS OES) Research Estimates by State and Industry.4 See Appendix A, Mapping 
Sectors to Industries and Occupations, for a more detailed description of the occupations 
and the methodology used to identify them. When detailed industry knowledge was 
available that specified the occupational mix within the segment of the industry impacted 
by climate policy—at a more detailed level than the occupational mix for the industry as 
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a whole—this information was captured and used in the sector chapters. This was the 
case for the energy and water sectors, where previous industry research provided more 
detailed information.

Exhibit 5.3 is a summary table of the industries and occupations associated with 
each Scoping Plan sector. The table illustrates two findings that shape the analysis 
and the recommendations: the predominance of blue-collar work and the importance 
of the construction industry in the Scoping Plan sectors, particularly the energy and 
transportation sectors. Blue-collar occupations are defined here as: construction and 
extraction occupations; production occupations; transportation and material moving 
occupations; installation, maintenance, and repair occupations; building and grounds 
cleaning and maintenance occupations; and farming, fishing, and forestry occupations. 

Again, it is critical to keep in mind that this table indicates what industries and 
occupations are affected by climate policy for each sector but does not assess the scale 
of impact nor indicate the nature of the impact. Therefore it is not possible to determine 
the impact of climate policies on the quantity of jobs by industry, nor predict growth, 
decline or change. Instead, these data present an overview of the main individual 
industries and occupations that will somehow be affected by climate policy for each 
sector. The sector chapters then delve into the variety of job impacts that may occur, 
examining changes in skill needs, job quality and job access, the direction (but not the 
scale) of job gain or loss, and finally, opportunities to improve job quality and job access 
through interventions. 

Construction is the most significant industry in the expansion of both utility scale and 
distributed renewable energy generation, efficiency retrofits in the built environment, 
cleaner fuels infrastructure, infill and transit-oriented development, water infrastructure, 
infrastructure for waste energy capture, and the installation of emissions reductions 
technologies in refineries and other industrial facilities, and leakage abatement in oil and 
gas production and distribution. Construction constitutes 54% of the expenditures from 
the Greenhouse Gas Reduction Fund, due to investments in high-speed rail, other transit 
capital investments, and transit-oriented infill multi-unit housing.5 Other key industries 
in Exhibit 5.3, such as manufacturing, utilities, and forestry services, are also key to 
reducing greenhouse gas emissions; still, they comprise a limited slice of the California 
economy. The largest employment sectors of our economy—including healthcare, 
education, hospitality, and retail—make little appearance in the Scoping Plan, except 
as the subject of energy efficiency measures (carried out by construction and building 
operation activities) to lower energy use in the buildings they occupy. They are indirectly 
affected by changes in electricity and fuel prices but remain relatively untouched 
otherwise, showing that impacts of climate policy are concentrated in a limited number of 
industries and jobs. 
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Scoping Plan  
Sector Subsector Industry by NAICS % Blue- 

Collar Jobs

Energy

Utility Scale Renewables—
Construction Utility System Construction 78%

Utility Scale Renewables—
Operations

Electric Power Generation, 
Transmission and Distribution 38%

Distributed Generation

Residential Building 
Construction 69%

Nonresidential Building 
Construction 59%

Energy Efficiency

Residential Building 
Construction 69%

Nonresidential Building 
Construction 59%

Natural Gas Leakage Abatement Natural Gas Distribution* 42%

Transportation

Cleaner Vehicles
Motor Vehicle Manufacturing 87%

Automotive Repair and 
Maintenance 78%

Trucking Truck Transportation 77%

Public Transit Transit and Ground Passenger 
Transportation 83%

Clean Fuel Infrastructure Electrical Contractors and Other 
Wiring Installation 75%

Transit Infrastructure Other Heavy and Civil 
Engineering Construction 76%

Infill and Transit-Oriented 
Development

Residential Building 
Construction 69%

Nonresidential Building 
Construction 59%

Exhibit 5.3. Scoping Plan Sector, Subsector, Industry, and Percent Blue-Collar Employment
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Scoping Plan  
Sector Subsector Industry by NAICS % Blue- 

Collar Jobs

Industry

Emissions Intensive 
Manufacturing Various* 58%**

Fossil Fuel Production, Refining, 
and Distribution

Oil and Gas Extraction 41%

Petroleum and Coal Products 
Manufacturing 55%

Pipeline Transportation 63%

Emissions and Leakage 
Abatement Other Specialty Contractors 79%

Electrification Electrical Contractors and Other 
Wiring Installation 75%

Waste Waste Diversion and Methane 
Capture

Waste Management and 
Remediation Services 76%

Water

Water Conservation in 
Drinking Water, Storm Water, 
Waste Water, Efficient Water 
Infrastructure 

Water, Sewage and Other 
Systems 58%

Utility System Construction 78%

Remediation and Other Waste 
Management Services 72%

Natural and 
Working Lands

Forestry Services, Fire 
Prevention and Suppression Forestry and Logging 90%

Lower Carbon Soil Management 
and Crop Production; Manure 
Management for Methane 
Capture

Agriculture, Forestry, Fishing 
and Hunting 96%

Wetlands Restoration, Urban 
Greening, etc. Various* N/A

Notes: 
* Detailed occupation profile of this industry is not available. 
** Employment-weighted average of proportions of blue-collar workers within the NAICS industries 
listed as eligible for receiving allowances under the Cap-and-Trade Program Vintage 2018 Allowance 
Allocation. See California Air Resources Board, “Cap-and-Trade Program: Vintage 2018 Allowance 
Allocation,” December 5, 2017, https://www.arb.ca.gov/cc/capandtrade/allowanceallocation/
v2018allocation.pdf.
Source: May 2016 OES Research Estimates by State and Industry [https://www.bls.gov/oes/current/
oes_research_estimates.htm]

https://www.arb.ca.gov/cc/capandtrade/allowanceallocation/v2018allocation.pdf
https://www.arb.ca.gov/cc/capandtrade/allowanceallocation/v2018allocation.pdf
https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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Exhibit 5.3 also illustrates the predominance of blue-collar work—defined as 
occupations in construction, production, transportation, maintenance, repair, and similar 
occupations—in the industries that are most directly affected by climate policy.6 The jobs 
tied to the production of fossil fuels, which are most at risk over the long run, are also 
largely blue-collar. In contrast to the Scoping Plan sectors and subsectors in Exhibit 
5.3, the share of blue-collar occupations in the California economy as a whole is only 23 
percent.7

The term blue-collar does not mean low-skilled; many blue-collar workers must gain skills 
to carry out their jobs, and they increasingly perform technical and computer-related 
tasks.8 The predominance of these occupations among the industries affected by 
climate policy does highlight the importance of workplace-based training and industry 
partnerships, since many of these workers are not required to have post-secondary 
education.9 

The predominance of blue-collar occupations in climate policy implementation also 
highlights the need for particular attention to job quality. The quality of blue-collar 
jobs varies tremendously, even within the same industry, depending on the degree of 
subcontracting and outsourcing, degree and ease of employment law enforcement, 
unionization rates, and other factors.10 These differences in job quality within industries 
and between high- and low-road employers are often difficult to discern from government 
data, which also is not able to capture wage theft and other employment violations.11

Professional occupations, defined here as engineering, scientific research and 
development, and other specialized occupations (e.g., lawyers and accountants) 
that mostly require a college degree, are also critical for the design, planning, and 
administration of emissions-reducing policies and programs. Jobs requiring a college 
degree generally pay family-supporting wages and provide workers with a return on their 
investment in education.12 These occupations can provide important career mobility 
paths for workers from disadvantaged communities, but they are much more limited in 
number than blue-collar jobs and the barriers to entry are greater.

V.  Climate Investments from the GGRF
This report also addresses the climate investments from the Greenhouse Gas 
Reduction Fund (GGRF) within each of the six Scoping Plan sector chapters. The report 
integrates GGRF-supported climate investments into the sector chapters, because 
they are intended to augment or compliment the policies and measures which are the 
main drivers of emissions reduction in each Scoping Plan sector. These investments, 
known as California Climate Investments (CCI), support a variety of programs and 
projects to reduce greenhouse gas emissions primarily, while improving public health, 
environmental quality, and economic opportunities throughout the California economy.13 
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A. Overview of CCI
It is useful to present an overview of California Climate Investments (CCI) here, 
because they affect all sectors and represent a key component of the state’s public 
investments to fund emissions reduction activities and assist major industries and 
communities in California. Revenue generated from the auction of emission allowances 
under California’s Cap-and-Trade Program is deposited in the GGRF and available 
for the CCI. Climate investments must reduce greenhouse gas emissions, although 
the use and objectives of the GGRF and CCI have been broadened by recent climate 
legislation. Specifically, Assembly Bill 398 (E. Garcia, Chapter 135, Statutes of 2017),14 
which codified the extension of the Cap-and-Trade Program through 2030, outlined 
additional priorities for the CCI, which are ranked as follows: reducing toxic and criteria 
air pollutants; promoting low- and zero-carbon transportation; promoting sustainable 
agriculture; promoting healthy forests and urban greening; reducing short-lived climate 
pollutants; promoting climate adaptation and resilience; and supporting climate and clean 
energy research.15 Currently, CCI funds are distributed to state agencies that develop 
programs that are grouped in three priority areas: sustainable communities and clean 
transportation; clean energy and energy efficiency; and natural resources and waste 
diversion.16

To date, the CCI is making contributions to emission reductions goals and providing 
economic benefits for state residents. As of February 15, 2018, the CCI has been 
allocated roughly $6.1 billion, $2.4 billion of which was generated in FY 2017-2018 
alone.17 CARB estimates that emission reductions of 23.2 MMTCO2e will be achieved 
just by the programs already implemented by the end of November, 2017, roughly 6 
percent of the state’s 2017 carbon emission cap over the lifetime of the projects.18 These 
implemented programs constitute $2 billion in spending, one-third of total funds allocated 
to date.19 

The CCI has also resulted in benefits to low-income households and communities, as 
well as Disadvantaged Communities (DACs), which are communities disproportionally 
burdened by, and vulnerable to, multiple sources of pollution. All of the approximately 
8,000 census tracts in California are scored against a set of indicators—grouped into 
pollution burden and socioeconomic indicators—with the top twenty-five percent of 
census tracts (i.e., the most disadvantaged) deemed DACs. Senate Bill 535 (de León, 
Chapter 830, Statutes of 2012)20 first set a minimum requirement for the share of CCI 
funds that must benefit DACs, which was replaced and expanded to include low-income 
households and communities by Assembly Bill 1550 (Gomez, Chapter 369, Statutes of 
2016).21 The new priority populations and investment requirements under AB 1550 are:
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 ● At least 25 percent of funds must be invested in projects located within and 
benefiting individuals living in Disadvantaged Communities;

 ● At least an additional 5 percent must be invested in projects located within and 
benefiting individuals living in low-income communities, or benefiting low-income 
households anywhere in the state; and

 ● At least an additional 5 percent must be invested in projects located within and 
benefiting individuals living in low-income communities, or benefiting low-income 
households, which are within a half-mile of a DAC.22

CARB’s 2019 annual report on CCI found that GGRF expenditures exceed current 
statutory minimum funding requirements. In fact, about 57 percent of the $3.3 billion in 
implemented investments in CCI projects to date is benefiting the priority populations 
identified by AB 1550 and SB 535.23

The GGRF, as a source of substantial public investment, offers critical opportunities 
to align workforce policy with climate investment. The GGRF funds public agencies 
that provide direct grants for projects carried out by private businesses or non-profit 
organizations. Since the GGRF is often the primary, or sole, source of funding, the state 
has a high degree of leverage to incorporate workforce policies and require compliance 
by grantees. State law establishes that 60% of the revenue deposited into the GGRF 
annually is continuously appropriated to High Speed Rail (25%), Affordable Housing & 
Sustainable Communities (20%), Transit & Intercity Rail Capital (10%), and Low Carbon 
Transit Operations (5%). All of these programs can (and often have been) designed with 
robust workforce policies that can ensure family-supporting jobs and pipelines into them 
for workers from disadvantaged communities, as discussed in the sector chapters.

B. CCI Investments by Scoping Plan Sector
The CCI also affirms the importance of the construction industry in climate investments in 
California. This is largely due to large investments in high speed rail, and could change 
if the allocation of expenditures changes. Exhibit 5.4 categorizes the CCI expenditures 
by Scoping Plan sector and reports investment levels, job impacts, and the industry in 
which investment and employment occurs, using data from a 2018 study by the UCLA 
Luskin School of Public Affairs.24 In keeping with the Luskin study, job creation is reported 
here from both direct CCI investment and from additional investment due to matching 
fund requirements or other complementary investment by grantees (whether voluntary or 
mandated).25 
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Exhibit 5.4. CCI Expenditures by Scoping Plan Sector

GGRF program
CCI 

investment 
($millions)

Total CCI + 
Co-investment 

($millions)

Jobs per 
million  

(direct FTEs)

Direct FTEs 
from CCI +  

Co-investment

% con- 
struction

% manu- 
facturing

% pro- 
fessional 
services

other

Transportation Sector
High Speed Rail 707 6,307 4.528 28,559 72% 0% 28% 0%
Transit and Inner City Rail 208 209 2.483 519 73% 19% 8%
Low Carbon Transit Operations 116 116 8.336 967 8% 3% 0% 90%
Affordable Housing and Sustainable 
Communities 411 411 4.815 1,979 97% 0% 2% 2%

Clean Vehicle Rebates 204 679 1.701 1,154 0% 26% 5% 69%
Hybrid and Zero-Emission Truck and 
Bus Vouchers 20 81 0.346 28 0% 67% 33% 0%

Enhanced Fleet Modernization 12 43 1.628 70 0% 7% 93%
Car Sharing and Mobility Options  3 10 4.200 42 0% 11% 26% 63%
Public Fleet Pilot  3 13 2.154 28 0% 25% 3% 72%
Financing Assistance Pilot  1  2 14.500 29 0% 0% 95% 5%
Zero-Emission Truck and Bus Pilot 25 46 2.913 134 13% 17% 4% 67%
Multi-Source Facility Demonstration 25 47 3.255 153 11% 24% 17% 48%
Zero-Emission Drayage Truck 
Demonstration 25 41 0.634 26 22% 33% 19% 26%

Energy Sector
Single Family/Small Multi-Family 
Energy Efficiency & Solar Water 
Heating

49 49 10.896 534 34% 0% 0% 66%

Single-Family Solar Photovoltaics 72 72 4.583 330 38% 10% 53% 0%
Large Multi-Family Energy Efficiency 
and Renewables 24 29 4.664 133 54% 5% 49% 0%
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GGRF program
CCI 

investment 
($millions)

Total CCI + 
Co-investment 

($millions)

Jobs per 
million  

(direct FTEs)

Direct FTEs 
from CCI +  

Co-investment

% con- 
struction

% manu- 
facturing

% pro- 
fessional 
services

other

Water Sector
State Water Efficiency and 
Enhancement Program 56 56 2.165 120 57% 43% 0% 0%

Water-Energy Grant Program 47 47 6.850 321 15% 0% 37% 43%
State Water Project Turbines 20 26 2.538 66 N/A N/A N/A N/A

Natural and Working Lands Sector
Dairy Digester Research and 
Development Program 11 37 2.810 105 55% 9% 20% 15%

Urban and Community Forestry 
Program 16 16 9.268 146 5% 0% 50% 44%

Forest Legacy Program  4 19 0.036 1 N/A N/A N/A N/A
Sacramento-San Joaquin Delta and 
Coastal Wetlands Restoration 15 15 6.377 98 64% 0% 16% 20%

Mountain Meadow Ecosystems 
Restoration  6  6 6.153 36 24% 0% 58% 17%

Forest Health Program 18 18 13.434 245 0% 0% 0% 100%
Waste Sector

The Greenhouse Gas Reduction 
Loan Program  9 70 1.133 79 33% 68% 0% 0%

Recycled Fiber, Plastic, and Glass 
Grant Program  5 19 1.230 23 20% 43% 27% 14%

Organics Grant Program 15 45 3.744 170 86% 7% 7% 1%

Source: J.R. DeShazo et al., “Employment Benefits from California Climate Investments and Co-Investments” (UCLA Luskin Center for 
Innovation, August 14, 2018), https://innovation.luskin.ucla.edu/wp-content/uploads/2019/03/Employment_Benefits_from_CA_Climate_
Investments_and_Co-investments.pdf.

https://innovation.luskin.ucla.edu/wp-content/uploads/2019/03/Employment_Benefits_from_CA_Climate_Investments_and_Co-investments.pdf
https://innovation.luskin.ucla.edu/wp-content/uploads/2019/03/Employment_Benefits_from_CA_Climate_Investments_and_Co-investments.pdf
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C. Overall Job Impacts of CCI Expenditures 
The Luskin study found that the $2.2 billion of CCI funding between 2013 and 2016 
directly supported 9,070 job years in California, with additional direct employment 
from induced investment of 27,036 job-years, for total direct employment of 36,106 job 
years.26 By far the largest industry impacted by CCI expenditure was the construction 
industry, which accounted for 54 percent of the jobs from CCI implementation, as shown 
in Exhibit 5.5. The two next-largest industries were architecture and engineering, with 11 
percent, and transit and ground transportation, with 10 percent. 

Exhibit 5.5. Top 10 Industries Directly Impacted by GGRF Appropriations

Top 10 Industries Directly Impacted by Appropriations for   
California Climate Investments From FY 2013-14 Through FY 2015-16
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Source: J.R. DeShazo et al., “Employment Benefits from California Climate Investments 
and Co-Investments” (UCLA Luskin Center for Innovation, August 14, 2018), https://
innovation.luskin.ucla.edu/wp-content/uploads/2019/03/Employment_Benefits_from_
CA_Climate_Investments_and_Co-investments.pdf.

Analysis of the workforce issues, including job quality and job access outcomes and 
recommendations for workforce policy related to this spending, can be found in the 
individual sector chapters where relevant CCI programs are discussed.

Exhibit 5.5 (continued)

Top 10 Industries Directly Impacted by Induced Co-Investment

https://innovation.luskin.ucla.edu/wp-content/uploads/2019/03/Employment_Benefits_from_CA_Climate_Investments_and_Co-investments.pdf
https://innovation.luskin.ucla.edu/wp-content/uploads/2019/03/Employment_Benefits_from_CA_Climate_Investments_and_Co-investments.pdf
https://innovation.luskin.ucla.edu/wp-content/uploads/2019/03/Employment_Benefits_from_CA_Climate_Investments_and_Co-investments.pdf
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VI. Report Approach to Workforce Analysis
Chapters 6-11 analyze the workforce issues that have emerged or will emerge as a 
consequence of each major climate policy or measure for each of the six Scoping 
Plan sectors. Each of these sector chapters also presents workforce development 
recommendations using the demand-side, supply-side, and just transition tools from 
Chapters 2-4. 

The sector chapters are organized as follows:

	Each sector chapter first presents information about greenhouse gas emissions 
from the sector and the key policies to reduce those emissions. 

	Next, information about the industries and occupations in each sector is 
presented, using BLS data supplemented by quantitative and qualitative industry 
research where available. In some cases, the Scoping Plan sector is divided into 
subsectors, each of which is composed of an industry or group of industries jointly 
affected by the major climate policies for the sector.

	Next, for each subsector, the chapters present information about the current labor 
conditions and specific job impacts of the climate policies. The chapters address 
job growth and loss, job quality, job access, and training infrastructure, using 
existing research and available information. For job quality, the chapters assess 
when the jobs generated by the intervention have provided family-sustaining 
wages and benefits and identify the subsectors where low-road labor conditions 
exist. For job access, the chapters use available information to assess when the 
jobs are inclusive of a diverse workforce or have functioning pipelines for workers 
from underrepresented and disadvantaged groups.

	Finally, for each subsector, the sector chapters present recommendations that 
align with the recommendations in Chapters 2-4. When there are concerns about 
low-quality jobs, inadequate training, or lack of inclusion, the sector chapters 
present recommendations on policies and practices that could be put in place to 
ensure better workforce outcomes, drawing on the set of workforce interventions 
and recommendations outlined in Chapters 2-4, as well as sector-specific 
recommendations when they are relevant. This includes identification of 
interventions that impact the demand for labor and the type of jobs that are 
generated, as well as those that impact the supply side of the labor market and 
help workers prepare for employment changes. The sector chapters also indicate 
where there is risk of job loss and consequently a need to plan for a just transition. 
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The sector chapters draw on previous research and analysis that has been 
done on workforce issues in each sector, in particular, two comprehensive 
studies mandated by the California Public Utilities Commission (CPUC) to 
assess workforce needs and make recommendations about workforce policy 
for the IOU energy efficiency programs (both of which were carried out by 
the lead author of this report). The first study, the 2011 California Workforce 
Education and Training Needs Assessment for Energy Efficiency, Distributed 
Generation and Demand Response (Needs Assessment), provided research 
on labor demand and current training capacity to identify key gaps and 
opportunities for training investments and other workforce interventions.27 It 
recommended the introduction of workforce standards, a reorientation of 
training programs, and specific programs to address inclusion. The second 
study, the 2014 Workforce Issues and Energy Efficiency Programs: A Plan 
for California’s Utilities (Guidance Plan), was designed to transfer the 
analysis and higher-level recommendations from the Needs Assessment 
into specific, concrete actions that the IOUs can take to address workforce 
issues in their energy efficiency programs.28 It included recommendations 
for specific workforce standards for IOU energy efficiency programs. The 
Needs Assessment and the Guidance Plan together provide the most in-depth 
examination of job quality, job access, and skill development emerging 
from climate policy. Like this report, these two studies use a high-road 
framework and provide specific recommendations for interventions on both 
the demand-side and supply-side of the labor market. Since the studies focus 
on workforce interventions that are applicable to any industry, many of the 
recommendations are relevant to all scoping plan sectors, not just the low 
carbon energy sector. This report draws extensively on these two studies when 
appropriate, and add to the analysis using all other available research on other 
sectors. 

	When relevant, the sector chapters briefly discuss other contemporaneous 
changes in these sectors that will affect the workforce, beyond the impact of 
climate policy per se. While technological change and other forces have their 
own trajectories, climate policy can accelerate labor market disruptions in some 
cases, as traditionally regulated industries such as utilities face competition 
from unregulated entities or programs to incentivize investments in low-carbon 
technologies are accompanied by automation and job loss. These disruptions 
are sparking interest in some form of state industrial planning, of which workforce 
issues are an important element.

	Finally, each sector chapter concludes with a snapshot that summarizes the 
workforce recommendations.
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A Note on Sources

For each sector chapter, this report uses the best available evidence on labor 
market conditions from existing quantitative and qualitative research publications, 
U.S. Bureau of Labor Statistics employment data, and other state and federal data 
sources and reports. When concerns about labor conditions have been raised but 
documentation from academic and government sources is deficient or non-existent, 
the report also cites investigative reporting from reputable newspapers and journals 
to augment limited sources. Reliable data on job quality is especially lacking in 
low wage labor markets, where research has shown that violations of labor and 
employment law affecting workers’ pay are widespread.29 Absent in-depth industry 
studies and/or surveys of workers, investigative reporting supplies important 
information that can supplement other sources when necessary.
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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. 

https://ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf
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. 

https://ww3.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf
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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.

https://ww3.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf
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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.

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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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 
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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

New In-State 
MW Capacity 

Built

Total  
Construction 
Job-Years

Blue-Collar 
Construction  
Job-Years

White-Collar 
Job-Years  

per MW

Blue-Collar 
Job-Years 

per MW
Photovoltaic (PV) 5,575 21,724 16,945 0.9 3.0

 Large Commercial 
(0.25–1MW) 15 88 69 1.3 4.5

 Community Scale 
(1–5 MW) 618 2,405 1,876 0.9 3.0

 Utility (>5MW) 4,942 19,231 15,000 0.9 3.0
Concentrated Solar Power 897 6,014 4,691 1.5 5.2
Land-Based Wind Power 4,226 2,754 2,148 0.1 0.5
Geothermal 105 457 357 1.0 3.4
Small Hydro 48 341 266 1.6 5.5
Biomass (+Biogas) 381 1,346 1,050 0.8 2.8
Battery Storage 2 NA NA NA NA
Total Renewable* 11,234 32,636 25,456 0.6 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/.

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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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-appren-
ticeship 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-good-
jobs-and-a-low-carbon-future/.

http://laborcenter.berkeley.edu/the-link-between-good-jobs-and-a-low-carbon-future/
http://laborcenter.berkeley.edu/the-link-between-good-jobs-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. Workforce Recommendations 

a. 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, pre- 
apprenticeship 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

No. 
Sessions 
Offered

2010-2012 
Budget

No. 
Attendees 

2009

Pacific 
Gas & 
Electric 
(PG&E)

Pacific Energy 
Center (PEC) San Francisco

Commercial 
and Industrial 
Professionals

164

$34 million

7,716

Energy Training 
Center (ETC) Stockton Residential Sector 

Professionals 90 8,662

Food Service 
Technology 

Center (FSTC)
San Ramon

Commercial 
and Industrial 
Professionals

— —

Southern 
California 
Edison 
(SCE)

Customer 
Technology 
Application 

Center (CTAC)

Irwindale
Commercial 

and Industrial 
Professionals

211

$21 million

8,634

Agricultural 
Technology 
Application 

Center (AgTAC)

Tulare
Agricultural and 
Industrial Sector 

Professionals
146 2,272

Southern 
California 
Gas 
(SCG)

Energy 
Resource Center 

(ERC)
Downey

Commercial 
and Industrial 
Professionals

140 $8.8 million 9,485

San 
Diego 
Gas and 
Electric 
(SDG&E)

Energy 
Resource Center 

(ERC)
San Diego

Commercial 
and Industrial 
Professionals

84

$12 million

6,385

California Center 
for Sustainable 
Energy (CCSE)

San Diego Residential Sector 
Professionals 195 9,194

Total $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-work-
force-education-and-training-needs-assessment-for-energy-efficiency-distributed-generation-and-de-
mand-response/. 

http://laborcenter.berkeley.edu/california-workforce-education-and-training-needs-assessment-for-energy-efficiency-distributed-generation-and-demand-response/
http://laborcenter.berkeley.edu/california-workforce-education-and-training-needs-assessment-for-energy-efficiency-distributed-generation-and-demand-response/
http://laborcenter.berkeley.edu/california-workforce-education-and-training-needs-assessment-for-energy-efficiency-distributed-generation-and-demand-response/
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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. Workforce Recommendations 

a. 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. Workforce Recommendations

a. 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). 



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. 

PROMISING PRACTICE #6.2 
Pre-Apprenticeship Programs for Structured Pathways Into Apprenticeship
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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. 

Exhibit 6.8. Performance Snapshot of High Road Construction Careers/Prop. 39  
Pre-apprenticeship Program (2014-18)*

Grantee Enrolled  
(% of target)

Trained  
(% of enrolled)

Placed  
(% of trained)

Flintridge Center 90% 73% 77%
Fresno 88% 92% 61%
LA Trade Tech College 96% 66% 51%
Marin/North Bay 107% 77% 59%
Monterey 104% 79% 78%
North Central Counties Consortium 103% 79% 73%
Richmond Build 100% 100% 73%
Rising Sun Energy 102% 85% 96%
Sacramento Employment & Training Agency 115% 82% 60%
San Francisco Conservation Corps 96% 65% 50%
Urban Corps of San Diego 123% 68% 100%
Work2Future (Bay Peninsula) 106% 86% 74%
Total 101% 80% 68%

* Performance outcomes provided by CWDB.
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The model of training partnerships to deliver 
construction pre-apprenticeship under Prop. 39 
now guides CWDB efforts to build a statewide 
system of construction pre-apprenticeship with 
funding from SB 1. Also known as the Road 
and Repair and Accountability Act, SB 1 will 
generate $52.1 billion for numerous transportation 
improvements statewide through increases in the 
fuel tax and vehicle fees.115  SB 1 also mandates 
CWDB to develop guidelines for state and local 
agencies (in particular, agencies receiving funds 
from the Road Repair & Maintenance Account) to 
participate or invest in new or existing pre-appren-
ticeship programs. In addition, the Legislature 
appropriated $5 million annually from fiscal year 
2017-18 through FY 2021-22 to CWDB to invest in 
and expand high-road pre-apprenticeship training 
programs and partnerships.116  CWDB aims to 
invest in regionally-coordinated, MC3-based 
pre-apprenticeship partnerships aligned with 
construction demand, in each of the state’s 14 
labor regions. 

Training partnerships will focus on building 
pathways to state-certified apprenticeship in the 
construction trades; apprentices are then hired 
and dispatched to any number of construction 
projects. The advantage of this approach, 
rather than seeking to place pre-apprenticeship 
graduates on SB 1-funded projects alone, is the 
leveraging of apprenticeship as a robust system 
of training and hiring/dispatch that provides for 
a life-long career in construction as opposed 
to one-off or temporary employment. The SB 1 
Workforce Guidelines and investment to expand 
pre-apprenticeship programs will build upon 
CWDB’s efforts under Prop 39, which resulted 
in placement rates and wage improvements that 
were high, especially compared with previous, 
entry-level training programs for energy efficiency 
and related activities.117

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 
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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.

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 

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. 

Once accepted into the program, pre-appren-
ticeship 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 

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.

PROMISING PRACTICE #6.3 
LADWP Utility Pre-Craft Training Program
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2. Workforce Recommendations

a. 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.

Distributed 
Generation

	Use skill standards in distributed generation incentive 
programs to ensure safe and proper 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:

	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

Utility Energy 
Efficiency 
Programs

	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.

	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

	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.

Low-Income 
IOU and CSD 
Weatherization 
Programs

	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.

Natural Gas 	Develop a Just Transition plan if workers are at risk of 
displacement.
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Demand Side

Transformation 
of Electricity 
Sector

	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. 

All Energy 
Sub-Sectors

	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

All Energy 
Sector

	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.

	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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I. Overview of the Sector and Key Climate Policies

A. Overview of the Sector
California’s transportation sector is the state’s largest source of greenhouse gas 
emissions, accounting for 39 percent of the statewide total.1 It is also the largest source 
of criteria air pollutants and toxic diesel particulate matter emissions in the state. At 
the same time, the transportation system underpins our economy. The freight system 
moves trillions of dollars of goods each year, supporting nearly one-third of the state 
economy and more than 5 million jobs. In addition, passenger vehicles move people 
a total of 342,000 miles per day.2 The state’s transportation sector depends largely on 
petroleum-based fuels, with 91 percent of the roughly 29.8 million vehicles in the state 
relying exclusively on either gasoline or diesel for fuel.3 The central role of sustainable 
transportation in mitigating climate change underscores the importance of addressing 
workforce issues in order to deliver skills to employers in this industry and ensure positive 
outcomes for workers as the transition to low-carbon transportation proceeds. With 
emissions from the transportation sector continuing to rise despite increases in fuel 
efficiency and decreases in the carbon content of fuel, California will not achieve the 
necessary greenhouse gas emissions reductions to meet mandates for 2030 and beyond 
without significant changes to how communities and transportation systems are planned, 
funded, and built.4

Exhibit 7.1 shows the current emissions from transportation as a portion of the state’s 
total emissions.

Exhibit 7.2 shows the trends in emissions (in million metric tons of carbon dioxide 
equivalent, or MMTCO2e) from transportation over time: first for 1990, the reference year 
for percentage reductions; for 2017, the most recent data at the time of writing; 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 specified. 

The transportation sector involves both goods movement and people movement. In 
general, these two subsectors have quite different dynamics and will be treated 
separately in this chapter when these differences affect jobs and workers. The term 
“light-duty” vehicles refers to cars, pick-up trucks, and minivans, which are still mostly 
operated by individual owners for their personal use, while the terms “medium-duty” and 
“heavy-duty” vehicles refer to trucks, buses, and other vehicles that are operated for 
commercial and public purposes.
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Exhibit 7.1. Transportation 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. 

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://www.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. 

Exhibit 7.2. Transportation Sector Emissions, 1990 and 2017, and Expected Range 
of Emissions in 2030 after Implementation of Scoping Plan Measures 

https://ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf
https://ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf
https://www.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf
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Passenger travel accounts for 70 percent of all greenhouse gas emissions within 
the state’s transportation sector. It is mostly characterized by individual drivers and 
household car ownership, although a small portion of passenger travel is by public transit, 
taxis, or transportation network companies (TNCs). In 2017, the state had 25.4 million 
registered automobiles and 26.9 million licensed drivers.5

In 2014, freight-dependent businesses generated an estimated $740 billion in 
revenue and employed more than 5 million people.6 Trucking is the primary mode of 
goods movement within California and serves as a critical link between other freight 
transportation modes (e.g., rail, air, and ship). While medium- and heavy-duty vehicles 
make up a small number of the total vehicles in the state—just under 1 million out of 
30 million, or around 3 percent—they account for 22 percent of the state’s on-road 
greenhouse gas emissions because of their size, extensive usage (mileage and hours 
of operation), and almost complete reliance on petroleum-based fuels, primarily diesel 
fuel.7 Because truck freight accounts for most of the demand for cargo movement, 
developing and deploying zero-and low-emission technologies in trucking is a major 
priority in reducing greenhouse gas emissions from transportation. Ports, railroads, and 
warehouse/distribution centers also play vital roles in California’s multi-modal freight 
system and the state’s economy. Due to resource constraints, however, this report only 
addresses trucking; more comprehensive research on the entire multi-modal freight 
sector and its component parts should be investigated in future studies.

As in other sectors, job quality and job access outcomes vary significantly among 
the subsectors identified in the Scoping Plan transportation sector. Some subsector 
entities, including public transit agencies and some vehicle manufacturing businesses, 
invest in training and provide family-supporting jobs to a diverse workforce. Others, 
such as short-haul port trucking and last mile delivery, have some of the worst labor 
conditions in California, and these low-road practices create obstacles for climate policy 
implementation, as discussed in the section on trucking. This chapter highlights current 
efforts to support high-road labor practices and offer recommendations on expanding 
their application and replication where feasible.

B. Key Climate Policies
To meet California’s greenhouse gas emission reduction targets and enhance 
economic competitiveness, the state has prioritized a comprehensive set of sustainable 
transportation strategies. These strategies, which include various policies and programs, 
fall into three broad, but interrelated categories: 

1. Supporting the manufacture and purchase of cleaner vehicles; 

2. Promoting the development, production, and large-scale use of cleaner fuels; and

3. Reducing the number of vehicle miles traveled through coordinated transportation, 
housing, and land use planning.



272

CHAPTER 7: Sustainable Transportation

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

This report focuses on the following select policies, which are included in California’s 
2017 Climate Change Scoping Plan:8 

	Cleaner Vehicles

	Advanced Clean Cars Program [people-moving subsector]

Adopted by the California Air Resources Board (CARB) in 2012, the Advanced 
Clean Cars Program is a suite of regulations that aim to reduce greenhouse gas 
emissions and smog-forming pollutants by setting phased emission reduction 
standards for vehicles for sale in the state. The program’s Low Emission Vehicle 
(LEV) standards set targets for automakers for cars sold in California to reduce 
smog-forming pollutants by 75 percent and cut greenhouse gas emissions by 
35 percent by 2025.9 The policy also establishes mandates for the adoption of 
zero-emission vehicles (ZEVs) by requiring automakers to produce a growing 
number of zero-emission passenger cars and light-duty trucks. The ZEV 
Regulation sets annual sales targets, which are calculated as credits. Automakers 
can comply with the regulation by earning credits for the ZEVs they produced by 
purchasing credits from a different manufacturer.10 

	Low Carbon Transportation Investments and Air Quality Improvement 
Program (AQIP) [both people-moving and goods-moving subsectors] 

These programs offer incentives and other financial assistance that help 
consumers and businesses purchase low-emission, advanced technology 
vehicles and help ease the transition to the State’s various policy and regulatory 
mandates. Some programs provide grants to support the development and 
deployment of emerging clean vehicle technologies, particularly in the medium- 
and heavy-duty classes.11 

With over $2 billion appropriated by the Legislature (not all of which has been 
implemented yet) since fiscal year 2013-14, Low Carbon Transportation 
Investments have supported the following programs: Clean Vehicle Rebate 
Project (CVRP), Enhanced Fleet Modernization Program (EFMP) Plus-Up, Clean 
Mobility Options for Disadvantaged Communities, Financing Assistance for 
Lower-Income Consumers, Agricultural Worker Vanpools, Clean Truck & Bus 
Vouchers, Advanced Technology Freight Demonstrations, the Rural School Bus 
Pilot Project, and others. 
 
AQIP has funded $362 million worth of investments since fiscal year 2008-09, 
and had supported a number of different programs prior to the establishment 
of the aforementioned Low Carbon Transportation Investments. In the last few 
years, AQIP funding has been dedicated to the Truck Loan Assistance Program, 
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which helps small-business fleet owners (i.e., fleets with no more than 10 trucks) 
affected by CARB’s In-Use Truck & Bus Regulation secure financing for newer, 
lower-emission model trucks or diesel exhaust retrofits.12 Implemented through 
a partnership between CARB and the California Pollution Control Financing 
Authority (CPCFA), this loan assistance program is dedicated to serving small 
business truck owners that do not meet conventional lending criteria and therefore 
cannot qualify for traditional financing for cleaner truck purchases or retrofits. 
 
Within the State’s broader Low Carbon Transportation Investments portfolio, 
Senate Bill 1204 (Lara, Chapter 524, Statutes of 2014)13 sets forth the State’s 
approach to developing and commercializing heavy-duty vehicles specifically. 
CARB’s Technology Program develops the SB 1204 ZEV Heavy Duty strategy 
with the mission of “develop[ing]…a sequenced roadmap, one that recognizes 
the different stages of the commercialization process for each technology.” This 
strategy identifies beachhead technologies, notably zero-emission transit buses, 
medium-duty trucks, and later drayage trucks, as key products that can advance 
the market, with the aim of enabling future development of strategies to adopt 
ZEVs in heavier duty markets, where technologies are less ready and market 
conditions are more challenging.

	Federal Phase 2 Heavy-Duty Greenhouse Gas Standards [goods-moving 
subsector]

Federal Phase 2 heavy-duty greenhouse gas standards are emission standards 
on medium- and heavy-duty vehicles sold in California. Often referred to simply 
as Phase 2 standards, these rules cover tractors, trailers, vocational vehicles, 
heavy-duty pickups, and vans. Phase 2 continues the improvements in engine 
and vehicle efficiency that were initiated by the Phase 1 efficiency standards, 
incorporating increasingly stringent requirements that are made possible over 
time as new technologies become available. 
 
California will largely harmonize with the 2016 Federal Phase 2 greenhouse gas 
emission standards issued by the Obama Administration. If permissible, the state 
may go beyond the federal standards in several areas, in particular to encourage 
the use of zero-emission vehicles (ZEVs) and to set stricter vehicle emissions 
standards for local trucks, a critical necessity given the growth in last-mile delivery 
as a result of e-commerce.14

	Mobile Source Strategy [both subsectors] and Sustainable Freight Action 
Plan [goods-moving subsector]

The Mobile Source Strategy (MSS) is a 2016 CARB plan aimed at attainment of 
federal air quality standards primarily, while aligned with and helping California 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB1204
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to achieve state mandates and targets for reducing greenhouse gas emissions, 
including short-lived climate pollutants (e.g., methane and black carbon), over 
the next 15 years. The strategy is a coordinated set of efforts to foster cleaner 
technologies and fuels and greater efficiencies in the freight sector, and many of 
the state strategies are still in development. The MSS as a whole encompasses 
engine emissions standards, including the Phase 2 standards, durability and 
inspection requirements, sales requirements for new technology, funding for 
demonstration projects, and consumer and business incentives. A very wide 
range of technology and fuel options can be drawn upon to achieve the MSS 
goals, from electric vehicles to cleaner diesel engines. Key provisions for trucks 
include new standards for 90-percent reduction in emissions of nitrogen oxides 
(NOx) by 2024 and the introduction of zero-emission vehicles. One major planning 
tool to carry out the Mobile Source Strategy is the California Sustainable Freight 
Action Plan, which identifies pathways to transition California freight equipment 
to zero-emission operation, improve freight system efficiency, and increase the 
competitiveness of California’s freight sector.15

	Cleaner Fuels

	Low-Carbon Fuel Standard [both subsectors]

The Low-Carbon Fuel Standard (LCFS) aims to shift California from 
petroleum-based transportation fuels to low-carbon alternatives through 
mandates on the carbon intensity of fuels. The program requires a reduction in 
the carbon intensity of transportation fuels of at least 7.5 percent by 2020 and at 
least 20 percent by 2030, as compared to 2010 levels. Carbon intensity refers to 
the amount of greenhouse gas emissions associated with all steps of producing, 
transporting, and consuming a fuel, measured in grams of carbon dioxide per 
megajoule of energy. This approach accounts for the full life cycle of a fuel, from 
well to wheels.16 

LCFS sets an average carbon intensity standard that declines annually throughout 
the term of the program, and it uses a credit system to facilitate the least-cost 
approach to achieving the targets. LCFS is a market-based mechanism, which 
allows fuel suppliers to develop blends in response to consumer demand. 
Low-carbon fuel use has increased.17 

The reductions in carbon intensity of fuel have come from two main sources: the 
electrification of vehicles replacing gasoline and increased use of biomass-based 
fuels in the diesel sector. Electricity use in California grew from less than 0.5 
million gasoline gallons equivalent (gge) in 2011 to 96 million gge in 2018.18 
Electrification requires the installation of electric vehicle charging infrastructure 



275

CHAPTER 7: Sustainable Transportation

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

(including charging stations), and modifications to the LCFS now allow credits to 
be earned for charging infrastructure that is built.19 Biomass-based diesel—i.e., 
biodiesel and renewable diesel—use in California grew from 14 million gallons in 
2011, rising markedly to 568 million gallons in 2018.20 

	Alternative and Renewable Fuel and Vehicle Technology Program [both 
subsectors] 

The Alternative and Renewable Fuel and Vehicle Technology Program (ARFVTP) 
is a funding program administered by the California Energy Commission (CEC) 
targeting both cleaner fuels and cleaner vehicles. The program directs nearly 
$100 million in annual funds to demonstrate advanced, clean fuel and vehicle 
technologies. Through this program, the CEC has been the state’s principal 
investor in charging and refueling infrastructure for zero-emission vehicles in 
California, particularly electric vehicle charging stations.21 The funding areas 
for ARFVTP include: electric vehicle charging infrastructure; hydrogen refueling 
infrastructure; research, development and demonstration projects for renewable 
natural gas and biofuels; clean vehicle and equipment manufacturing; and 
workforce development.

	Clean Energy and Pollution Reduction Act (Senate Bill 350) [both 
subsectors] 

Senate Bill 350 (de León, Chapter 547, Statutes of 2015)22 is a comprehensive 
climate law that emphasizes widespread transportation electrification as a means 
of achieving California’s 2030 greenhouse gas emission reduction target; the 
law also advances clean energy deployment in the state as described in Chapter 
6. The law includes a requirement to increase access to the use of electricity 
as a transportation fuel for all mobile sources by directing the large electric 
utilities to consider transportation electrification in their integrated resource 
planning, including ensuring sufficient development of electric vehicle charging 
infrastructure. 

	Cap-and-Trade Program (Assembly Bill 32 and Assembly Bill 398) [both 
subsectors]

In 2015, California’s Cap-and-Trade Program began to cover transportation 
fuels, requiring fuel sellers to lower emissions or purchase emission allowances. 
Assembly Bill 398 (E. Garcia, Chapter 135, Statutes of 2017)23 codified the 
state’s Cap-and-Trade Program for the 2021-2030 period. This ensures that the 
program will continue and will constitute a strong incentive to move away from 
petroleum-based transportation fuels via electrification and other changes in 
transportation systems and technologies.
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	Reduced Vehicle Miles Traveled (VMT)

	Sustainable Communities Act (Senate Bill 375) [people-moving subsector] 

Senate Bill 375 (Steinberg, Chapter 728, Statutes of 2008)24 supports the 
State’s climate goals by helping reduce transportation-sector emissions through 
coordinated transportation, housing, and land use planning. SB 375 requires each 
of California’s metropolitan planning organizations (MPOs) to create a Sustainable 
Communities Strategy (SCS) as an element in Regional Transportation Plans 
(RTPs). Each SCS must document the regional strategies governments will use to 
meet 2020 and 2035 greenhouse gas reduction targets set by CARB.25 

SB 375 supports transportation, housing, and land use strategies and projects that 
help reduce the number of passenger vehicle miles traveled by light-duty vehicles. 
The two primary approaches include mode shift from single-occupancy vehicles 
to active transportation, including walking, bicycling, and public transit, and infill 
and transit-oriented development to reduce the distance between homes and 
non-residential areas and increase access to public transit service. Additionally, 
SB 375 provides California Environmental Quality Act (CEQA) streamlining 
incentives available to regional and local jurisdictions that demonstrate 
consistency with the targets for transit priority projects (TPPs) that include the 
following characteristics: 1) a mix of land uses; 2) a minimum density of at least 20 
dwelling units per acre; and 3) close proximity (i.e., within one half-mile) to a major 
transit stop.26 

	Senate Bill 743 (Environmental Quality & Transit-Oriented Infill Projects) 
[people-moving subsector]

Signed into law in 2013, Senate Bill 743 (Steinberg, Chapter 386, Statutes 
of 2013)27 alters the process for conducting transportation impact analyses 
for developments under CEQA review. These changes aim to help achieve 
statewide goals related to promoting infill development, public health, and 
reduced greenhouse gas emissions by streamlining the approvals process for 
developments that support transit and non-motorized travel.28  
 
The law shifts the primary metric for transportation impact analyses from 
level-of-service (LOS) to vehicle miles traveled (VMT). Under new guidance, 
local jurisdictions are now required to incorporate the impact on VMT in their 
consideration of alternative development projects. This requirement is made 
operational by assuming that certain developments (e.g., residential, retail, 
mixed-use, and office buildings) located within a half-mile of a major transit stop 
or within a high-quality transit corridor “will have a less-than-significant impact on 
VMT” if they meet higher density and reduced parking requirements.29
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	Active Transportation Program (Senate Bill 99) [people-moving subsector] 

The Active Transportation Program, (Senate Bill 99, Committee on Budget and 
Fiscal Review, Chapter 359, Statutes of 2013)30 aims to increase the share of trips 
made using non-motorized (or active) transportation, like walking and bicycling. 
The program’s total funding for fiscal year 2017-18 was $190 million. This includes  
5, Statutes of 2017)31 that will ensure a reliable on-going funding source.32 In 
the program’s first two-year cycle, it awarded slightly more than $350 million for 
267 projects throughout the state.33 Eligible projects include: 1) infrastructure 
improvements that increase safety for people who walk and bike; 2) non-infra-
structure improvements that focus on education and training; and 3) planning for 
community-wide bicycle and pedestrian improvements.34

II. Industries and Occupations
To reduce transportation-sector emissions and build sustainable transportation systems, 
public and private dollars will need to be invested in new and cleaner vehicles, cleaner 
fuel distribution systems, and planning and infrastructure upgrades that increase public 
transit use and promote more sustainable land use patterns. For cleaner vehicles 
and fuels, the state supports this transition through a combination of mandates on 
the production of vehicles and fuels complemented by subsidies for consumers and 
businesses who purchase and operate vehicles. For example, the ZEV regulation in 
the Advance Clean Cars Program requires automakers to produce a certain number 
of ZEVs based on their total annual vehicle sales in the state. The Low Carbon 
Transportation Investments and Air Quality Improvement Program (AQIP) then offer 
rebates, vouchers, grants, and low-interest loans to individuals and fleets to lower the 
purchase cost of low- and zero-emission vehicles. To reduce vehicle miles traveled, the 
state uses a combination of public and private infrastructure investment and changes 
in local transportation and land-use regulations and practices in collaboration with local 
jurisdictions and private entities such as insurance and development companies.

In terms of overall investment, it is important to note that the state’s suite of policies to 
support cleaner vehicles, cleaner fuels, and reduced vehicle miles traveled represents 
a fraction of all such investments in California. According to the most recent estimate 
available, the private sector provided 91 percent of the total investment in alternative and 
renewable fuels and cleaner vehicle technologies in 2012, dwarfing public investment in 
these two areas at that time.35 Still, public investments present unique opportunities to 
implement policies that promote better labor outcomes and support high-road employers 
in key advanced transportation industry sectors, including construction, transit and 
ground passenger transportation,36 alternative motor vehicles and equipment, alternative 
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fuels, alternative fueling infrastructure, energy storage, and freight logistics.37 The next 
few years present a particularly important window for developing high road ZEV policies 
across sectors.

This report addresses the following industries that are the main focus of the Scoping Plan 
transportation sector. Due to resource constraints, this report does not address freight 
rail, maritime, and air transport. 

	Vehicle Manufacturing

	Light-, Medium-, and Heavy-Duty Vehicle Manufacturing 

	Trucking Operations and Maintenance

	Short- and Long-Haul Truck Driving

	Truck Repair and Maintenance

	Transit and Ground Passenger Transportation

	Public Transit

	Private Passenger Mobility Services (Transportation Network Companies, 
i.e., ride-sourcing platforms)

	Vehicle Repair and Maintenance

	Construction

	Public Transit Infrastructure Construction

	Electric Vehicle Charging Infrastructure

	Infill and Transit-Oriented Construction

For each of these industries, the majority of the workforce is comprised of blue-collar 
jobs, as shown in Exhibit 7.3, and defined in Chapter 5.38 These blue-collar workers 
are employed in a range of areas, predominantly in the following Standard Occupation 
Classification (SOC) codes: production occupations, construction and extraction 
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occupations, installation, maintenance, and repair occupations, and transportation and 
material moving occupations. The figure includes electrical contractors, who install 
electric vehicle charging stations, the fastest growing segment of clean fuels investment, 
but other alternative fuel infrastructure businesses were not included due to insufficient 
information.

Exhibit 7.3. Industries and Occupations in the Transportation Sector

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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III. Key Subsectors

A. Clean Vehicle Manufacturing
Policy mandates that increase the adoption of zero- and low-emission vehicles will 
impact jobs in the vehicle manufacturing industry. The state’s long-term vehicle 
standards, commercialization strategies, and other policies discussed above establish 
targets and create incentives that can drive the development and adoption of cleaner 
vehicle technologies. Innovations in hardware and software technologies that 
reduce pollution and improve fuel economy are found in final assembly and engine 
manufacturing, and throughout the full supply chain involved in vehicle manufacturing.39 

1. Workforce Outcomes

a. Job Growth

Vehicle manufacturing employs 288,000 workers nationwide in more than 1,200 firms. 
In California, there are currently only 14,000 workers in automobile manufacturing, but 
there are 120,000 workers in the entire transportation equipment manufacturing industry 
in the state. This total includes parts manufacturing and all forms of transportation 
equipment, with most of these workers in the aerospace industry.40 

Industry data on the “Clean Transportation Industry Cluster” suggest a total of about 
20,000 jobs in California, although this figure includes 3,000 jobs in liquid fuel production 
and 1,000 jobs in electric vehicle charging infrastructure. The largest zero-emission 
vehicle manufacturer by employment in California is Tesla, and there are a growing 
number of ZEV and LEV bus and truck manufacturers.41 Electric vehicle manufacturers 
that have built plants in the state include BYD, Proterra, Motiv Power Systems, 
GreenPower Bus, and Karma. There are also electric powertrain manufacturers in the 
state.42 After a decade of very little investment in new automotive plants anywhere 
in the United States, this new investment constitutes an important new development. 
Additionally, key technology companies are also investing in clean vehicles, including 
Apple, which is developing an electric car; Google, which is investing in autonomous 
vehicle technology; and Lucid Motors (formerly Atieva), a battery company that is 
investing in car manufacturing.43

Overall, it is difficult to determine the cumulative effect of clean vehicle adoption on job 
displacement and creation in the vehicle manufacturing sector. There are some concerns 
voiced in the media that the increased adoption of zero-emission vehicles will lead to 
lower labor intensity in auto manufacturing and repair jobs, because the propulsion 
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systems for ZEVs have fewer moving parts and require less maintenance than internal 
combustion engine vehicles.44  A study from the European Union found the potential for 
job losses as part of the transition to zero-emission vehicles to be “highly uncertain.”45 
The study notes that the shift to ZEVs will upset the market, create uncertainty, 
redistribute power within the industry, and require new strategic orientations as well as 
stable, forward-looking policies.46 

b. Job Quality
Manufacturing jobs were once a reliable source of family-supporting wages, but 
low-wage jobs in manufacturing have grown in recent decades.47 Job quality within the 
clean vehicle manufacturing sector appears mixed in California. Concerns about the 
labor practices of ZEV manufacturers have been raised. Several firms, in both light- 
and heavy-duty ZEV manufacturing, have been found to have violations pertaining to 
unpaid wage claims, lax workplace health and safety, and employer retaliation against 
workers exercising their legally-protected rights; many additional cases are still under 
investigation by the California Department of Industrial Relations.48 On the other hand, 
some zero-emission bus and rail manufacturers in California have unionized workforces, 
which generally indicates higher job quality (including higher average earnings and better 
health and retirement benefits) compared to non-unionized workforces.49

Two of these heavy-duty ZEV manufacturers with unionized workforces in California 
have also made commitments to inclusive hiring goals, with one making significant 
investments in training as well.50 The Los Angeles Metropolitan Transit Authority (LA 
Metro) created incentives for these commitments to good labor practices by inserting 
inclusive procurement language into its competitive solicitations for bus purchases, 
which helps promote better job outcomes as described in the Promising Practice #7.1. 
A similar approach to include labor practices or standards in EV incentive programs—
for both light- and heavy-duty vehicles—could further advance high-road employment 
outcomes throughout California’s growing clean vehicle manufacturing sector in 
California.

c. Job Access
No specific information about the demographic profile of workers in clean transportation 
manufacturing businesses is available. As part of the inclusive procurement policies 
mentioned above, agencies can encourage bidders to commit to hiring disadvantaged 
and/or under-represented workers in order to expand access to jobs for historically 
marginalized groups.51 To support goal of inclusive hiring, training initiatives are 
often launched or strengthened to assist employers in recruiting and preparing new 
workers. These efforts often involve collaboration among employers, community-based 
organizations, and labor unions, and are a form of “high-road industry training 
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partnerships.” The combination of legally-enforceable commitments to high quality jobs 
and hiring targets for disadvantaged and/or under-represented workers, along with 
investment in industry training partnerships to prepare a pool of qualified applicants from 
disadvantaged communities, has been a successful mechanism for achieving greater 
economic equity by expanding job access, as described below.

The Hybrid and Zero-Emission Truck and 
Bus Voucher Incentive Project (HVIP, a CCI 
program administered by CARB) incentivizes 
the purchase of hybrid and zero-emission 
heavy-duty vehicles to accelerate “early 
market penetration of clean technologies.”52 
For the public transit sector, HVIP represents 
one of the state’s efforts to induce and assist 
California’s more than 200 transit agencies, 
which utilize about 10,000 transit buses, 
to transition to zero-emission fleets. The 
transition to a fully zero-emission transit bus 
fleet statewide (by 2040) is now mandated 
by the State’s Innovative Clean Transit Rule 
(ICT Rule) adopted by CARB in December 
2018. Furthermore, in adopting the rule, CARB 
also addressed employment and training in 
the ZEB sector and committed to investing 
additional resources to increase access to 
jobs in the manufacture and operation of 
zero-emission transit buses.

CARB’s regulatory and incentive measures 
have helped support a growing zero-emission 
bus manufacturing sector in California. BYD, 
Ebus, GreenPower Bus, and Proterra are 
zero-emission bus (ZEB) manufacturers that 
have recently established production and 

assembly facilities in the state, in anticipation 
of a growing ZEB market in California and 
beyond.53 More than 100 zero-emission transit 
buses are currently in use in California, and 
there are more than 300 more on order.54 

Using procurement policies that explicitly 
value job creation, job quality, and job access 
has allowed transit agencies to use their 
heavy-duty clean vehicle purchases as a tool 
to help ensure better job quality and local 
employment outcomes for manufacturing 
workers. These procurement policies include 
incorporating solicitation language that 
incentivizes “bus and rail manufacturers to 
commit to creating good manufacturing jobs, 
investing in new or existing manufacturing 
facilities, and establishing pathways into 
the industry for people facing barriers to 
employment.”55

The U.S. Employment Plan (USEP) developed 
by the nonprofit Jobs to Move America 
provides a template to incorporate workforce 
policies and practices into competitive 
solicitations for public procurement. The USEP 
involves including procurement language that 
asks bidders to voluntarily make commitments 

PROMISING PRACTICE #7.1 
Heavy-Duty Transit Vehicle Manufacturing—Procurement for the Public Good
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and specify plans for job creation, job quality 
(e.g., wage and benefit levels), and job access 
(e.g., training partnerships and targeted 
hiring practices). Agencies responsible for the 
procurement then score applications to reward 
applicants that make concrete commitments to 
creating family-supportive jobs and expanding 
job access. After comparing the proposals in 
full and determining which one offers the best 
overall value (e.g., assessing price, technical 
specifications, and past performance, as 
well as job commitments), agencies can then 
determine which bidder to award the contract.

To ensure job-related commitments detailed 
in the USEP are actually achieved, agencies 
can request regular reporting from awarded 
contractors/vendors to track the key outcomes, 
namely the quantity and quality of, and access 
to, new or sustained jobs. The agency can 
utilize a menu of commonly-used corrective 
actions to assist the contractor/vendor fulfill 
its commitments, if the agency determines a 
company does not reach certain milestones 
or has fallen out of compliance with its USEP 
commitments.

Transit agencies like the Los Angeles County 
Metropolitan Transportation Authority (LA 
Metro) have permanent U.S. Employment 
Plan policies, in which all future procurements 
of new manufactured vehicles and equipment 
above $100 million will include the USEP. 
Companies bidding on future LA Metro 

contracts can now improve their competitive 
advantage by committing to job quality and 
job access targets. In LA Metro’s competitive 
solicitation in 2016 for the procurement of new 
zero-emission buses, the bidders were given 
the opportunity to commit up front to hiring 
targets as part of their application, and job 
benefits were an explicit part of the ranking of 
bids.

One of the bidding ZEB manufacturers (BYD, 
a company with manufacturing facilities 
in Lancaster, CA) sought to make their 
proposal more competitive by committing 
to a community hiring program and pre-hire 
program under a Community Benefits 
Agreement (CBA) with the Jobs to Move 
America coalition. These targeted hire 
programs have helped expand job access 
to BYD’s transit bus manufacturing jobs. 
Specifically, BYD committed to a target 
of recruiting and hiring 40 percent of its 
workers from populations facing significant 
barriers to employment (e.g., veterans and 
formerly-incarcerated individuals) under 
the negotiated CBA. Accordingly, the USEP 
incentivizes companies to enter into CBAs 
that both increase the competitiveness of their 
applications and ultimately help strengthen 
their training and hiring practices to ensure 
job-seekers that have faced barriers to stable, 
family-sustaining jobs have a clear pathway 
into a high-road manufacturing industry.56 
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2.  Workforce Recommendations

a. Demand-Side Workforce Policy Levers for Job Quality

	Use inclusive procurement policies for public procurement of 
buses and other fleet vehicles purchased by state and local 
government and public agencies.

The promising practice workforce intervention described above can be replicated 
and scaled up throughout the vehicle manufacturing sector. For procurement of 
publicly-owned fleets (e.g., public transit and commuter buses and rail cars, local 
government vehicles, and public utility and port vehicles), the procurement strategies 
developed by Jobs to Move America can be incorporated in all solicitations for new 
zero- and low-emission vehicles. These requirements can help build the high road for the 
manufacture of public fleet vehicles by setting a standard that can then be a template for 
the future adoption of heavy-duty fleet LEVs or ZEVs, in line with SB 1204 (Lara, Chapter 
524, Statutes of 2014) requirements. 

b.  Supply-Side Workforce Development Strategies

	Support high-road industry training partnerships.

High-road industry training partnerships (see Chapter 3) can be developed, particularly 
when businesses establish workforce commitments as part of their bids in inclusive 
procurement solicitations. In the example described in Promising Practice #7.1, 
the zero-emission bus manufacturer BYD and its labor partner, SMART Local 105, 
developed an apprenticeship program for production workers who manufacture 
zero-emission buses. Tesla, a light-duty ZEV manufacturer, has also developed a 
state-certified apprenticeship program (for tool and die specialists, a type of machinist 
occupation). It is an employer-sponsored apprenticeship program whereas the one 
co-sponsored by BYD and SMART Local 105 is a joint labor-management program.

There is a wealth of experience in high-road industry training partnerships in 
manufacturing in the U.S. Midwest, both in creating pipelines into good jobs for 
historically excluded workers and upgrading the skills of incumbent workers as 
manufacturing processes evolve.57 Recent developments there include the creation 
of a new registered apprenticeship program that results in a certification for industrial 
manufacturing technicians for workers in a wide variety of companies in vehicle parts 
and other manufacturing companies.58 Often high-road industry training partnerships 
collaborate with community-based organizations (CBOs) with deep ties to disadvantaged 
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communities or populations. CBOs take on the role of helping recruit and support 
potential applicants and working with training organizations to mentor participants before 
and after hiring (see Chapter 3). The apprenticeship model ensures on-going employer 
investment in training and agreements that wages will rise as workers acquire more skills.

B. Trucking
The commercial trucking industry is a major contributor to air and climate pollutant 
emissions and a critical and challenging industry for climate policy. Medium- and 
heavy-duty vehicles make up only 3 percent of the total vehicles registered in California, 
but account for 22 percent of the state’s on-road greenhouse gas emissions.59 Here, 
low-road labor practices impede the implementation of climate policy and create the 
conditions whereby climate policy can hurt an already vulnerable workforce. This 
section describes the likely impact of climate policy on the workforce, and discusses the 
environmental costs of current labor practices. Finally, this section presents strategies 
that could support efforts both to improve workforce and environmental outcomes in the 
trucking sector. 

The main strategy to lower emissions in the trucking sector is to increase vehicle and 
engine standards to improve fuel efficiency and reduce emissions. CARB worked jointly 
with the U.S. Environmental Protection Agency (U.S. EPA) and the National Highway 
Traffic Safety Administration (NHTSA) on the most recent phase of federal greenhouse 
gas emission standards for medium- and heavy-duty vehicles, often referred to as 
Federal Phase 2 or simply Phase 2. The Phase 2 standards are projected to reduce 
fuel consumption and CO2 emissions of medium- and heavy-duty trucks by about 25 
percent.60 California will largely follow the Federal Phase 2 greenhouse gas standards, 
which cover tractors, trailers, vocational vehicles, heavy-duty pickups, and vans. The 
state may exceed the targets set in Phase 2 through its portfolio of policies and programs 
to spur the transition to zero-emission vehicles (ZEVs) in the medium- and heavy-duty 
sector. A key opportunity is in the short-haul trucking subsector, where electrification is 
feasible and where growth in demand for last-mile delivery has accelerated as a result of 
e-commerce.61

Phase 2 standards are likely to increase the purchase or lease price of new, 
lower-emission trucks. Some of the higher purchase price will be recouped via fuel 
cost savings over the lifetime of the truck as a result of fuel efficiency improvements 
under Phase 2 rules. However, the additional Phase 2 emission regulations for NOx 
and particulate matter (PM) may increase maintenance costs and could reduce rather 
than improve fuel efficiency, as some contend occurred with the 2007 EPA rules on 
these pollutants.62 Cleaner fuels will likely play a greater role in lowering emissions from 
trucking, when alternatives to petroleum-based diesel (e.g., biodiesel, renewable diesel, 
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hydrogen, biogas and renewable natural gas, compressed and liquefied natural gas, 
and propane) begin displacing increasing shares of diesel usage in long-haul trucking. 
The price signals in the LCFS and Cap-and-Trade Program are designed to accelerate 
innovation in cleaner fuels. However, diesel will likely remain the dominant fuel source 
for long-haul trucking in the state. During that time, Federal Phase 2 standards and 
additional air pollutant restrictions will increase vehicle costs due to the new technologies 
required. These standards work to internalize the social costs, in the form of pollution and 
emissions that diesel-powered trucks produce. 

While standards on the manufacture of new vehicles can ensure the shift to cleaner 
trucks over time, reducing greenhouse gas emissions from trucking also requires 
removing high-emission trucks that are currently on the road, retrofitting trucks where 
feasible, and accelerating the purchase of cleaner trucks so that it occurs more rapidly 
than the normal turnover of vehicles, which ranges from 8 to 14 years in long-haul 
trucking and much longer in port drayage trucking. The policy “sticks” (such as emission 
standards) and policy “carrots” (such as incentive and loan programs) are meant to 
induce the private trucking industry to make investments that they would otherwise delay 
or avoid.

1.  Workforce Outcomes

a. Job Growth
The main impact of climate policy designed to lower emissions from trucking is an 
increase in the purchase or lease price of new trucks. Higher  truck costs can, in theory, 
shift the mix of transportation in the goods movement sector away from trucking to rail, air, 
or other modes, which could slow job growth. However, the demand for trucking is quite 
inelastic due to the United States’ vast infrastructure of highways and the disadvantage 
of the fixed location of terminals with other transportation modes. 

Other factors affecting the industry make it difficult to predict employment trends. On 
the one hand, growth in e-commerce has resulted in a rapid rise in demand for both 
long-haul and last-mile delivery, potentially leading to a swift increase in vehicle miles 
traveled (VMT) from freight transportation and presumably, greater demand for labor.63 At 
the same time, the industry is currently facing what may be the most important source of 
uncertainty since the development of the internal combustion engine: self-driving trucks. 
If successfully developed, self-driving trucks are likely to have a transformative effect on 
goods movement, including potential job loss, although the impact on jobs is a matter 
of debate at this time. Self-driving trucks may present opportunities for lower emissions, 
if large investments in self-driving trucks are tied to electrification or other emission-
lowering innovations. If that occurs, truck drivers and the public may conflate climate 
policy with job loss in the trucking sector, which may raise fears about the policy, even if 
the more stringent emission standards per se do not cause job loss. 
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b. Job Quality and Job Access
Wages and working conditions for truck drivers, the largest occupational group in 
trucking, have steadily declined since the trucking industry was deregulated beginning 
in the late 1970s. Between long hours and low pay, conditions in some segments are 
so bad that trucks have been characterized as “sweatshops on wheels.”64 For-hire port 
truck driving and for-hire long-haul truckload driving have been highlighted in particular 
as areas where minimum wage laws are regularly violated, workers suffer serious 
health problems due to exposure to diesel exhaust,65 and employee misclassification is 
rampant.66 There is ample evidence to suggest that workers in these segments, many 
of whom are immigrants, are extremely vulnerable67 and could bear a disproportionate 
share of the cost of the state’s climate mandates unless protected by robust and 
thoughtful policy.

At first glance, efforts to promote cleaner vehicles might not be expected to impact 
job quality in trucking. After all, truck drivers perform the same tasks regardless of 
whether they are driving a high- or low-emission truck. In a number of subsectors of the 
trucking industry, however, drivers play a unique role: they both operate the vehicles 
and they bear the costs of ownership and maintenance. Deregulation in the trucking 
industry has led to widespread use of truck drivers who operate their own trucks (i.e., 
owner-operators), which they either purchase on credit or lease from trucking firms. 
This arrangement is common in long-haul trucking and endemic in short-haul trucking 
between and within major freight hubs (e.g., seaports, rail yards, and warehousing 
and distribution centers), known as drayage trucking. It is also occurring in some parts 
of last-mile trucking, which mainly involves parcel delivery to individual consumers. 
Compared to truck drivers who are treated as employees, independent contractor drivers 
earn lower incomes after deducting the cost of their trucks; they also lack benefits, work 
long hours, are exposed to higher levels of diesel exhaust, and are excluded from basic 
labor protections, such as minimum wage and overtime laws, unemployment insurance, 
and workers’ compensation.68

It is an entirely different proposition to mandate increasingly stringent emission 
standards for trucks owned and managed by large freight-hauling firms whose drivers 
are employees, than for trucks driven by independently-contracted owner-operators, 
especially if, under the law, they should be classified as employees. For the economy as 
a whole, the costs of cleaner trucks is very small. Shipping costs make up 3.6 percent 
of consumer food prices and 6 percent of overall retail prices, and the incremental cost 
of cleaner trucks is only a very small percentage of shipping costs.69 However, when 
drivers are misclassified as independent contractors, these costs are not spread over the 
millions of buyers of trucked cargo but rather, they are borne by truck drivers who lack 
the market power to raise the price of their services.70 Implementation of more stringent 
emission policies in this case can impose serious cost burdens on low-income drivers 
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who cannot afford to buy low- or zero-emission trucks. In contrast, when truck drivers are 
employees, the freight-hauling businesses bear the costs of purchasing and maintaining 
the trucks and are in a much better position to absorb these costs internally or pass 
them on to retailers and consumers. When the essential costs of operations are not 
included in the trucking companies’ cost structure but rather pushed on to truck drivers, 
there is a market failure, similar to the market failure that occurs when businesses 
do not internalize the social costs of pollution. Greater subsidies for truck drivers to 
purchase low- and zero-emission trucks is one solution, but this does not solve the more 
fundamental problem of low-road labor practices under which social and environmental 
costs are externalized. 

The next two sections describe current labor conditions and the impact of climate policies 
in two key segments of trucking where the independent contractor model predominates—
drayage and long-haul trucking—illustrating how low-road labor conditions increase both 
emissions and the cost of climate policy implementation.71 

B1. Short-Haul Trucking
Short-haul trucking between seaports to railyards, warehousing and distribution centers, 
and other major freight hubs (“port trucking,” or “drayage” in industry parlance) is a 
segment of the trucking industry that holds great promise for reducing greenhouse gas 
emissions through the introduction of zero-emission trucks. Drayage is well-suited to 
zero-emission vehicle technology—and battery-electric propulsion specifically—given 
the particular duty cycle in which trucks go relatively short distances in a congested 
area and return to the same area. Electrification will require substantial investment 
both in advanced technology trucks to replace the current fleet and in electric charging 
infrastructure. 

Misclassification of drivers is a major, widespread problem in port trucking as firms have 
shifted from employing workers (largely unionized) to independent contracting since 
enactment of the Federal Motor Carrier Act in 1980, which abolished the regulatory 
system for freight rates and truck routing.72 Independent contractors either own their 
truck, or lease it from a freight-hauling firm, and are commonly referred to as independent 
owner-operators. In port trucking, employee misclassification is rampant and labor 
conditions are the worst in the entire trucking industry.73 Previous efforts to require the 
use of cleaner trucks for drayage provide lessons for new initiatives to further reduce 
emissions when low-road labor conditions predominate. In 2008, the Ports of Los 
Angeles and Long Beach enacted the Clean Trucks Program, which prohibited older 
model, high-polluting trucks from entering the port complex. While the program was 
successful in reducing diesel emissions initially, as trucks fall into disrepair, emissions 
reductions may not be sustained.



Efforts to reduce emissions from port drayage 
trucking at the ports of Los Angeles and Long 
Beach provide a powerful example of the 
challenges of implementing climate policy in 
low-road industries. 

In 2008, the ports of Los Angeles and Long Beach 
launched the Clean Trucks Program, instituting a 
phased ban of 2,000 older trucks and providing 
incentives for the purchase of lower-emission 
trucks.74 Community and labor organizations 
had brought awareness of the terrible conditions 
under which port truck drivers worked: drivers 
lacked access to most labor protections, 
unemployment benefits, disability pay, or workers’ 
compensation, because trucking firms classified 
them as independent contractors.75 To remedy 
this situation, the City of Los Angeles attempted to 
insert into the concession program a requirement 
that companies must own or lease their own 
trucks and employ their truck drivers. The 
American Trucking Association sued both ports to 
stop the entire Clean Trucks Program. After five 
years of litigation, including numerous appeals, 
the ports won all the environmental requirements 
in the program, but the trucking companies 
prevailed on the employee requirement.76 The 
courts ruled that the ports were preempted by 
federal deregulatory actions on trucking and did 
not have the legal authority to require trucking 
firms to stop using independent contractors. 

Consequently, the Clean Trucks Program 
inadvertently led to drivers, who were already 
facing low-road conditions, bearing much of the 
cost of the transition to lower-emission trucks. 
Trucking companies passed on the costs of 
complying with the clean truck mandates to the 
already low-wage truck drivers. The companies 
paid upfront for clean trucks, but then deducted 
the costs of the trucks from workers’ paychecks 

through lease agreements that workers were 
forced to sign. Other expenses were deducted as 
well, such as insurance, parking, and gas, leaving 
some workers with pay far below minimum wage 
and working up to 20 hours per day; at times, 
drivers paid the company to work and amassed 
debt. A major USA Today investigation published 
in June 2017 brought this modern-day indentured 
servitude to the attention of a national audience.77 
According to the USA Today exposé: 

In 2008, California sparked the labor 
problems at the ports of Los Angeles and 
Long Beach by banning older trucks from 
entering the harbor. Companies suddenly 
faced the prospect of replacing 16,000 aging 
big rigs with newer, cleaner trucks.

To avoid the $2.5 billion price tag, the port 
trucking industry launched a lease-to-own 
program that pushed the cost onto truckers, 
most of them independent contractors who 
had to cover their own expenses. Trucking 
companies arranged to finance their cleaner 
fleet, then passed on the cost of each truck 
to an individual driver.

A yearlong investigation by the USA TODAY 
Network found that port trucking companies 
in southern California have spent the past 
decade forcing drivers to finance their own 
trucks by taking on debt they could not 
afford. Companies then used that debt as 
leverage to extract forced labor and trap 
drivers in jobs that left them destitute. If a 
driver quit, the company seized his truck and 
kept everything he had paid towards owning 
it. If drivers missed payments, or if they got 
sick or became too exhausted to go on, their 
companies fired them and kept everything. 
Then they turned around and leased the 
trucks to someone else.78
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With the help of the Teamsters, port truck drivers 
have taken the very labor-intensive and lengthy 
route to win recognition of their employee status 
and gain the protections this status includes by 
filing individual claims against trucking companies 
for misclassification and wage theft. Between 
2011 and 2018, 987 drivers filed complaints 
with the California Division of Labor Standards 
Enforcement. They also filed complaints with the 
federal Department of Labor, the state Workers’ 
Compensation Appeals Board, and elsewhere. 
The California Labor Commissioner has awarded 
more than $45 million to at least 400 drivers to 
date for unlawful deductions from wages and 
out-of-pocket expenses.79 Labor unrest continued, 
however, as worker misclassification has 
remained a widespread practice in the industry, 
affecting the wages owed to drivers.80 

Elected officials have also recently stepped in 
to devise policy solutions to help remedy the 
situation in a more systematic fashion. California 
Senate Bill 1402 (Lara, Chapter 702, Statutes of 
2018)81 requires the clients of trucking companies, 
retailers like Target, Amazon, and Walmart, to 
take responsibility for the labor violations of the 
trucking companies whose services they use. The 
law takes effect in January 2019.82 In January 
of 2018, Los Angeles District Attorney Mike 
Feuer filed lawsuits against three trucking firms 
that operate at the ports—CMI Transportation, 
K&R Transportation California, and Cal Cartage 
Transportation Express—which together are the 
market leaders at the Los Angeles and Long 
Beach ports. The lawsuits allege that these 
trucking companies had engaged in schemes 
to avoid paying minimum wage and employee 
benefits by classifying hundreds of workers as 
independent contractors.83 

There have also been renewed efforts to 
attach labor standards to publicly-funded clean 
truck incentives. The South Coast Air Quality 
Management District (SCAQMD), the air pollution 

control agency for all of Orange County and parts 
of Los Angeles and Riverside Counties, adopted 
rules for district-funded truck replacement projects 
to address job quality concerns and prevent 
labor law violations involving district-funded 
trucks. The rules will require firms to list any labor 
law violations adjudicated within the past three 
years in project applications, which may be used 
to screen applicants; and prohibit lease-to-own 
arrangements involving district-funded trucks. 
Firms under contract for truck replacement 
projects must also follow new processes for 
disclosure and annual certification related to any 
labor law violations pertaining to truck drivers, and 
SCAQMD will conduct audits to verify compliance 
with these new rules and standards.84 

The prevailing business model of port trucking 
continues to place the costs of trucks and truck 
operations on drivers, rather than internalizing 
them as a cost, first to the trucking companies, 
then to retailers who use their services, and 
finally to the consumers who purchase retail 
goods that are shipped through ports. Hundreds 
of millions of public dollars have been invested 
in lower-emission trucks in California to help buy 
down the costs of cleaner trucks, but this strategy 
hasn’t helped the port truckers who continue to 
face low-road conditions. 

Moreover, the independent contractor model 
creates other inefficiencies that impede emission 
reductions. Maintenance is jettisoned when 
impoverished workers are expected to pay 
for it, and expensive trucks are damaged in 
accidents when over-tired workers are forced to 
keep driving.85 These environmental and public 
safety externalities are likely insolvable until the 
industry is rationalized so that port truckers are 
not bearing all the costs. Time will tell if SB 1402, 
which is designed to make trucking and retailers 
accountable for labor and employment violations, 
is enough to remedy this situation.
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B2. Long-Haul Trucking
As in drayage, one effect of the state’s cleaner vehicles policies on the long-haul segment 
of the trucking industry may be an increase in the purchase or lease price of new vehicles 
that meet stricter emission standards. Also as in drayage, new emission standards will 
have a differential impact on independent owner-operators compared with employees of 
trucking firms. Significant vehicle cost increases may affect who can afford to stay in the 
long-haul trucking business and the incomes of those who do. 

While misclassification of independent contractors is not as rampant in long-haul 
as in short-haul trucking, there are many misclassified single owner-operators and 
independents, and this trend may be exacerbated as emission standards become more 
stringent. The increasing prices of trucks lead trucking companies, already inclined to 
misclassify employees as independent contractors, to shift these additional costs onto 
workers through leasing arrangements with drivers.86 

Because many workers in long-haul trucking do not have and cannot raise capital for 
new trucks without going through large carriers, these workers often find themselves 
in debt peonage—they end up leasing or renting the more expensive trucks from the 
carrier they work for. Drivers who lease or own and operate their trucks usually work a full 
seven-day workweek for three weeks, and then return home and work four or five days 
in the fourth week during their “off-time.” During that four- or five-day workweek, they are 
still responsible for making truck payments and covering other costs, which can easily 
exceed $1,000 per week. During these “short weeks,” many drivers put in 40 or more 
hours but receive no take-home pay at all or end up owing money.87 

Freight-hauling firms also use worker training to support the independent contractor 
strategy. Most new truck drivers enter the industry through large long-haul trucking 
companies, which are the most likely to misclassify workers.88 These firms receive public 
funds for workforce training, but also typically charge each worker $3,000-$7,000 for 
training that is necessary in order to obtain a commercial trucking license. During the 
training period, trucking firms directly employ workers at low wages, with the promise 
of higher incomes once they are trained.89 Trucking companies encourage new drivers 
to enter lease agreements as soon as they get their licenses, so many drivers become 
independent contractors shortly after they finish training. The most unscrupulous firms 
use the loans they provided workers for training as leverage to get workers to become 
contractors, forgiving the training debt in exchange for the worker leasing the truck they 
will drive. 90 Instead of playing a positive role in worker retention and moving workers 
up a career ladder, the current training scheme is part of the system of low wages, high 
turnover, and exploitation that has become prevalent since deregulation.91 Government 
subsidy of job training by large firms, without any or adequate protection for trainees/
workers, depresses wages for existing truckers and allows those subsidized firms to 
externalize the costs of high worker turnover. High turnover results in less-experienced 
and less-efficient truck drivers operating the vehicles with the highest emissions per mile.92 
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The retention of trained and experienced workers is important for the fuel-efficient 
operation of trucks, which impacts fuel costs and emissions. Some estimates suggest 
that there can be as much as a 25-percent difference in fuel use between the most and 
the least efficient drivers, due to disparities in basic operation proficiency and knowledge 
of local traffic patterns and work scheduling.93 Current labor practices in long-haul 
trucking mean that turnover is extraordinarily high, with as many as 90 percent of the 
drivers having less than a year of experience driving a truck.94 Since long-haul trucking is 
amongst the heaviest uses of diesel fuel in the industry, high worker turnover means that 
the least experienced and least efficient truck drivers are working in the industry segment 
in which emissions reductions are very critical. 

B3. Environmental Costs and Inefficiencies 
Associated with Independent Contractor Labor 
Practices

The widespread practice of independent contracting in short- and long-haul trucking 
creates challenges for efforts to reduce emissions, because it causes inefficiencies in 
fuel and truck usage. As described above, inexperienced truckers are the norm because 
of high truck driver turnover due to the poor labor conditions facing  independent 
contractors, and this reduces fuel efficiency. 

In addition, the independent contractor model poses obstacles for the efficient use of 
trucks. Independent contractors are the sole operator of the truck, so scheduling and 
other operational decisions are in the hands of individual drivers rather than centrally 
organized and based on the most efficient use of an entire fleet of trucks. When the state 
asks industry to make new, large private investments in cleaner trucks and provides 
subsidies to facilitate these purchases, efficiency of trucking operations matters. In order 
to justify the large financial investments required for lower-emission trucks, making the 
most efficient and full use of the trucks improves the payback, to the public as well as to 
industry, for this investment. 

For a number of reasons, large firms that hire employees are more able to organize 
for efficiency than single operators. First, since they move more freight and have more 
trucks, large firms can plan routes with fewer “deadhead” miles (miles in which a truck 
travels empty). Just as importantly, large firms have the ability to “slip seat,” which means 
using multiple drivers for the same truck on different shifts. Large companies are also far 
more likely to have sophisticated systems for gathering and processing information about 
fuel and operational efficiency. Often, smaller operators simply don’t know what kind of 
fuel economy they get or why. Large companies have the tools, skilled labor, and the 
scale to make investing in efficient technologies profitable.95

When trucking companies bear the full costs of the trucks and classify drivers as 
employees rather than independent contractors, the companies have the incentive 
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and the capacity to economize on the overall cost of purchasing and operating trucks.96 
Trucking companies have access to less-expensive capital, allowing them to make 
upfront investments in newer, cleaner, and higher-priced trucks. They can afford to carry 
out regular preventative maintenance that low-income drivers must often delay due to the 
economic imperative of driving to earn more revenue than they owe. Trucking companies 
can minimize or may even be able to avoid the idling that occurs in the current system 
by utilizing scheduling software to make efficient use of trucks.97 Finally, they can use 
the trucks more intensively, for more hours per day, which shortens the payback period, 
compared to the case in a one-driver-one-truck business model. All of these strategies 
lower the net costs of new, lower-emission trucks. 

Poor labor conditions and worker misclassification could slow adoption of and diminish 
the return on investment in new clean trucks. This in turn could negatively affect the 
industry’s ability to reduce emissions as required and could lead the state to provide 
larger subsidies for new truck purchases than would be necessary if workers were 
properly classified.

B4. Truck Maintenance and Repair
There are about 20,000 workers employed as bus and truck mechanics and diesel engine 
specialists in California, earning an average annual wage of about $55,000 a year or 
$26.47 per hour.98

Maintenance and repair jobs in trucking can vary significantly in terms of the skills of 
workers and the training required. For instance, some lower-skilled maintenance workers 
may perform regular service on vehicles, such as oil changes or tire replacement. The 
skill requirements of many of these regular maintenance tasks have not changed much 
in the recent past. On the other end of the spectrum are a range of technicians and 
mechanics who work with more advanced technologies on trucks—from increasingly 
complex diesel engines to communications equipment—and may provide extensive 
repair and overhaul services. Diesel-powered trucks themselves have become 
increasingly complex, expensive, and electronically sophisticated over the last several 
decades, particularly as satellite-linked technologies, emission regulations, hours of 
service monitoring compliance, numerous safety advances, and concerns about driver 
health have changed most major systems of the trucks. Much of this training will be 
transferable to cleaner trucks, and will remain an important component of the broad 
occupational training needed for skilled truck mechanics. 

Most analysts agree that the introduction of lower-emission trucks that do not use diesel 
(e.g., battery-electric, fuel cell electric, and low-NOx natural gas trucks) will also require 
significant additional training for truck mechanics, on top of the skills that they already 
learn. However, the training needs for battery-electric trucks specifically are currently 
a matter of debate. At present, some potential users expect substantial reductions in 
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maintenance needs and costs due to the cleaner operation of these zero-emission trucks 
and fewer moving parts and emission-control needs. 

The state is supporting demonstration projects that deploy zero-emission trucks and 
low-emission, advanced technology trucks, and provides investments in workforce 
development to ensure a sufficient trained labor supply. The Alternative and Renewable 
Fuel and Vehicle Technology Program, for instance, provides funding for workforce 
development. These investments build on partnerships with community colleges to 
purchase equipment and develop clean transportation workforce training programs, 
internships, and apprenticeships. The California Workforce Development Board (CWDB) 
has suggested developing high-road industry partnerships to ensure mechanics are 
retrained for the new technologies (see Chapter 3). 

1. Workforce Recommendations for the Trucking 
Industry

In order to maximize the return on large financial investments in clean trucks, it will 
be important to use these trucks as intensively as possible. In this case, restructuring 
the industry for greater efficiency hinges on solving the labor issues and creating the 
conditions in which trucking companies must internalize both environmental and social 
costs.

a. Demand-Side Workforce Policy Levers for Job Quality
The state should focus its subsidies and other assistance on existing high-road trucking 
companies that classify truck drivers as employees rather than as independent 
contractors. This will protect workers from disproportionately bearing the cost of cleaner 
trucks and help sustain emission reductions from newly-purchased cleaner trucks. The 
following recommendations provide some tools to accomplish this effort.

	Institute a responsible employer policy for rebates, loans, pilot 
program grants, and other assistance that could include the 
following requirements:

	 Require firms receiving public funds for the purchase of clean 
trucks to operate those trucks with their own employee drivers.

	 Require firms receiving public funds for the purchase of clean 
trucks to be free of outstanding judgments against them for 
unpaid wages or other violations of labor laws. 



295

CHAPTER 7: Sustainable Transportation

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

	Incorporate a similar responsible employer policy for all public 
agencies that contract-out trucking services. 

State policy to protect workers should also apply to private companies with procurement 
contracts with state and municipal governments, in addition to companies receiving 
grants or subsidies.

b. Supply-Side Workforce Development Strategies
To prevent public workforce training funds from being used to subsidize low-road 
employers, as was described above:

	Support high-road training partnerships (HRTPs) that work with 
high-road employers to provide on-the-job training to new truck 
drivers; redirect funding away from low-road employers who 
misclassify truck drivers as independent contractors.

	Support HRTPs to retrain existing diesel mechanics for work on 
new vehicle technologies as they are deployed.

C. Public Transit and Private Passenger Transport 
This section addresses passenger transit systems, focusing on the operations and 
maintenance work performed in-house by public transit agencies. The section above on 
“Clean Vehicle Manufacturing” addressed the procurement of zero-emission buses, and 
the section below on “New Transit Infrastructure and Infill Development” addresses new 
investment in light rail, Complete Streets, and other innovative physical infrastructure to 
reduce vehicle miles traveled.

Because of California’s car culture and the sprawling nature of urban development, 
public transit has never been as significant a transportation mode in the state as in 
American cities east of the Mississippi River, and low transit ridership has been an 
ongoing challenge for transit agencies. Climate policy has largely taken Californians’ 
dependence on cars as a given and mainly emphasized emission standards on the 
existing portfolio of vehicles rather than mode shift strategies that enable people to get 
people out of cars and into public transit. The most notable exception to this approach, in 
terms of large-scale transportation projects, is the High Speed Rail project, which has the 
potential to reduce air and vehicle travel between northern and southern California. While 
GGRF expenditures have supported transit operations, shared transportation services 
(e.g., farmworker vanpool and car-sharing in disadvantaged communities programs99), 
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and programs to encourage bicycling and walking, these have been a relatively small 
percentage of the total GGRF expenditures on transportation. 

At the same time, public transit is facing an existential crisis of downward spiraling 
ridership, according to industry analysts, due to a number of factors.100 Scarce and 
uncertain transit funding (especially for operations and maintenance that make transit 
systems reliable), the relatively low cost of gas and car ownership, and the tendency for 
bus transit to operate in mixed traffic (thus, reducing speeds and reliability) have made 
it challenging to maintain, let alone increase, public transit service.101 The rise of TNCs 
(app-based ride hailing services) appears to be another profound threat to public transit 
systems.102 Although the taxi industry has been most acutely impacted by TNCs to date, 
TNCs are also displacing public transit trips due to their relatively low cost, convenience, 
and reliability, as much as or more than they are substituting for individuals driving their 
own cars.103 Even as cities have taken steps to improve transit and support increased 
density around transit, the growth of TNCs has caused more driving. One study found 
that the increase in car trips and vehicle miles traveled (VMT) in transit-rich New York 
City can be attributed in large part to TNCs.104 The San Francisco County Transportation 
Authority found that TNCs now account for 15 percent of all intra-San Francisco vehicle 
trips.105 The flat or decreasing transit ridership106 combined with the rise in TNC use 
means that any effective greenhouse gas emission reduction strategy that targets VMT 
must consider the impacts to transit and the externalities associated with TNCs.

TNCs are one component of the “Three Revolutions of Urban Transportation”: 1) 
electrification; 2) mobility as a service; and 3) automation.107 Together, these emerging 
technologies and business models hold the possibility of reducing travel costs, 
greenhouse gas emissions, and congestion.108 However, their positive impacts are not 
guaranteed. 

TNCs are already on the forefront of emerging vehicle technology development, including 
self-driving cars, electric vehicles, and the software that allows them to take a role similar 
to transit. As such, it is critical that TNCs are regulated in a manner that supports wider 
public benefits and safeguards workers. One such effort underway is implementation 
of Senate Bill 1014 (2018), which established the Clean Miles Standard and Incentive 
Program. This regulation will be developed by the California Air Resources Board and 
implemented by the California Public Utilities Commission. By January, 2021, annual 
GHG targets will be set for TNCs to reduce grams of carbon dioxide per passenger 
mile traveled. Absent forward-thinking policymaking, the “Three Revolutions” have 
the potential to exacerbate existing inequities in the transportation system, generate 
low-wage jobs, encourage unsustainable development patterns, and increase—rather 
than reduce—VMT.109

Some nascent efforts are underway by transit agencies and others to influence the 
three transportation revolutions so that the private sector innovations also meet other 
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public objectives besides individual consumer cost and convenience. Much of this effort 
addresses how to make public transit and TNCs complementary, with app-based rides 
providing “first-mile and last-mile connections from home/work to transit stations” so that 
more, rather than fewer, people use public transit.110 

Far less attention has been paid to the labor impacts of declining transit ridership and 
utilization. Various responses from taxi drivers, ranging from collective organizing to, 
tragically, driver suicides in response to income loss from TNCs, have been widely 
covered in the press111—but there has been virtually nothing written about the effects on 
the public transit workforce.112 In addition, there is no central agency or organizing body 
that can direct a comprehensive industrial planning in this sector. TNCs are currently 
regulated by the California Public Utilities Commission (CPUC), while automated vehicle 
(AV) development, also being led by TNCs and technology companies, is regulated 
by the California Department of Motor Vehicles, the National Highway Traffic Safety 
Administration, and other bodies, which are largely focused on safety issues and not well 
positioned to consider other public benefits. 

1. Workforce Outcomes in Public Transit

a. Job Quality and Job Access
Public transit in California provides some of the best wages and benefits for workers with 
no postsecondary education. Exhibit 7.4 shows the wages for key occupations in public 
transit.

Exhibit 7.4. Wages for Key Occupations in Public Transit Operations, 2017

SOC 
Code

Occupational 
Title Employment 

25th 
Percentile 

Hourly 
Wage

50th 
Percentile 
(Median) 
Hourly 
Wage

75th 
Percentile 

Hourly 
Wage

53-3021
Bus Drivers, 
Transit and 

Intercity
23,350 $16.21 $21.83 $27.98

53-4041
Subway and 

Streetcar 
Operators

3,930 $27.77 $30.49 $33.41

Source: May 2017 OES Research Estimates by State and Industry [https://www.bls.
gov/oes/current/oes_research_estimates.htm]

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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Since these are largely unionized public-sector jobs, benefit packages are 
comprehensive and continue to include pensions and retiree health care.113 They have 
also provided access to family-supporting jobs for women and people of color.114 

b. Workforce Development Infrastructure
With an aging workforce, transit agencies have initiated new efforts to build pipelines 
into transit-sector careers for disadvantaged workers. Labor-management training 
partnerships have been initiated in many bus transit agencies across California, for 
example. These high road training partnerships cover transit operators (drivers), as well 
as maintenance and repair workers who are also public-sector employees of transit 
agencies. These skilled workers are trained to work on internal combustion engines and 
need skill-upgrade training to be able to maintain and repair zero-emission and hybrid 
technology vehicles. Transit agencies with hybrid buses have the unique advantage 
of a pool of maintenance workers trained in servicing both internal combustion and 
battery-electric propulsion systems. These labor-management training partnerships, 
funded in part through the CWDB’s High Road Training Partnership (HRTP) initiative, are 
discussed as in Promising Practice #7.3, below. 
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PROMISING PRACTICE #7.3 
Transit Vehicle Operators and Maintenance Workers— 
Labor-Management Partnerships

The San Jose-based Amalgamated Transit Union 
(ATU) Local 265 and the Santa Clara Valley 
Transportation Authority (VTA) implemented a 
joint workforce investment partnership in 2008.115 
This worker-centered job training and mentorship 
program evolved into the Transit Apprenticeship 
for Professional Career Advancement (TAPCA).116 

Now operating as a partnership between the 
Santa Clara VTA, ATU Local 265, and Mission 
College, TAPCA trains participants to advance 
their careers in the transit industry while earning 
wages and college credit.117 The program relies 
on the expertise of veteran transit operators and 
mechanics, with experienced workers providing 

entry-level and incumbent employees with job 
training and mentorship to improve technical and 
interpersonal skills.118 

Under TAPCA, coach operators, track workers, 
overhead line workers, and service mechanics 
receive training that provides linkages from 
entry-level employment to supervisory 
roles in VTA’s operations and maintenance 
departments.119 The program helps prepare 
a new generation of skilled transit workers in 
anticipation of a wave of retirements at Santa 
Clara VTA. As of December 2017, the program 
has graduated 84 apprentices.120 
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c. Risk of Job Loss or Job Degradation
If the trends impacting transit service continue, public transit ridership may continue 
to decline, leading to a contraction of transit’s role as a public service, as an important 
source of family-supporting, inclusive public sector jobs, and as a key strategy for 
greenhouse gas emissions reductions.

2. Workforce Outcomes for TNCs

a. Job Quality and Job Access
In contrast to public transit’s family-supporting wages, employer-provided benefits and 
nascent apprenticeship training infrastructure, jobs in TNCs are of much poorer quality.121 
Job growth is high for TNCs, although many workers in TNCs hold other primary jobs 
and use this “gig” work to supplement with very part-time hours.122 The threshold for 
entry into the TNC workforce is low—requiring only that drivers have a driver’s license, a 
smartphone and a qualifying vehicle. TNC drivers are currently treated as independent 
contractors and therefore are responsible for the costs associated with driving, including 
vehicle operation and maintenance costs, as in some segments of the trucking industry. 
Consequently, drivers do not receive labor protections afforded to typical employees, 
such as minimum wage, unemployment insurance, or mandatory breaks.123

Currently, the CPUC regulates TNCs, but limits its requirements to mandated 
background checks and annual reports that include data on accessibility, service by zip 
code, reported problems with drivers, hours and miles logged by drivers, and the number 
of drivers who have completed a driver training course. To address the externalities 
associated with this growing industry and meet California’s climate targets, CARB and 
CPUC are beginning to implement the California Clean Miles Standard and Incentive 
Program established by Senate Bill 1014 (SB 1014, Skinner, Chapter 369, Statues of 
2018). To that end, CARB will establish a baseline of greenhouse gas emissions for 
vehicles used on TNC platforms and set annual emission reduction targets and goals 
that the CPUC must then implement or oversee; TNCs are now required to develop and 
regularly update plans for achieving the greenhouse gas emission reduction targets and 
goals. CARB, the TNCs, and other businesses and stakeholders will also evaluate the 
role of Clean Vehicle Rebate Project (CVRP) incentives in relation to the California Clean 
Miles Standard and Incentive Program. Importantly, SB 1014 further mandates that 
CARB, CPUC, and the California Energy Commission (CEC) “ensure minimal negative 
impact on low-income and moderate-income drivers” in implementing the law.124

For public agencies that contract with TNCs to augment transit services, procurement 
policies and practices can ensure better labor outcomes. For example, public agencies 
contracting with private entities to provide small-scale, flexible transit service—often 
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operating with smart-phone platforms and known as micro-transit—can require 
contractors to meet wage, benefit, and training standards. Agencies may also opt 
to provide these private entities with vehicle operators and repair services using the 
agency’s employees; this strategy ensures that labor classification, wage, benefit, 
and safety standards comply with existing agency rules. The Los Angeles County 
Metropolitan Transportation Authority has proposed doing the latter as part of its 
micro-transit pilot project.125

3.  Recommendations for Public Transit and Passenger 
Transport

Public transit is an important part of the state’s climate action plan: it is key to moving 
more people more miles with fewer emissions, especially once transit vehicles are 
zero-emission. In addition, its public mission and public ownership give public transit a 
central role in shaping a future of mobility that meets the state’s climate objectives, while 
also serving transit-dependent riders and providing family-supporting jobs. Room for 
improvement and innovation notwithstanding, the public transit sector remains an anchor 
for the state’s sustainable and equitable transportation system. 

However, as noted above, transit ridership is down across the state, in part because 
of the increase in TNCs as an alternative transportation option in many cities. TNCs 
have the potential to transform the transportation sector and may spur massive capital 
investments that support zero-emission technologies along with other changes in mobility 
services. Where public funds are being expended to expand or regulate these TNC 
services, the state has an opportunity to shape the industry for the public good, including 
incorporating the goals of improved job quality and job access.

	Support funding for public transit operations overall, including 
for innovative public transit programs that incorporate 
ride-sourcing and micro-transit services for first- and last-mile 
trips as part of public transit systems.

	Incorporate inclusive procurement policies in programs where 
public transit agencies contract with TNCs and micro-transit 
services for first- and last-mile mobility. This effort could 
include rules or program guidelines that create parity with 
public transit operator wage, benefit, and safety standards.
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	Incorporate worker protections and labor standards in 
comprehensive regulations of TNCs that also address 
congestion and VMT, through various policy levers (e.g., 
licensing or rules and fees on access to curb space and public 
streets). 

	Incorporate workforce goals in regional or state planning 
efforts (e.g., Regional Transportation Plan Guidelines) to shape 
the Three Revolutions in transportations for broader public 
benefit.

	If incentives for ZEVs are made available to TNCs (specifically, 
if incentives are provided to private companies buying vehicles 
for use on a TNC platform), ensure that all relevant labor and 
employment laws and protections are strictly enforced. 

	Support funding for professional development and capacity 
building at public transit agencies and regional transportation 
planning authorities, including technical assistance for 
innovative contracting to integrate first- and last-mile travel in 
transit systems.

D. Clean Fuels Infrastructure
The California Energy Commission (CEC) forecasts that between 1.5 million and 2.4 
million zero-emission vehicles (ZEVs) will be on California roads by 2025; most will be 
battery-electric vehicles powered by electricity while a smaller portion of ZEVs will be fuel 
cell electric vehicles powered by hydrogen.126 The CEC expects most of the initial ZEVs 
in the state to be plug-in electric vehicles,127 with more than 388,000 sold through March 
2018.128 Likewise, the state expects 37,000 fuel cell electric vehicles using hydrogen 
fuel on California roads by 2023.129 Apart from electricity, natural gas, and hydrogen, 
biofuels130 (e.g., renewable diesel, ethanol, and bio-methane) represent the largest 
existing stock of alternative fuel in the California transportation sector.131 Although still 
less than 10 percent of the total vehicles on the road, reaching California’s ZEV targets 
requires investments in fueling infrastructure so that drivers can confidently purchase 
vehicles that use alternative fuels. 

The investments needed for electrification in transportation create an opportunity to 
employ certified electricians who can upgrade their skills to install, maintain, and retrofit 
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electrical vehicle supply equipment (EVSE, more commonly referred to as an EV 
charging station). Skill upgrades via certifications like the Electric Vehicle Infrastructure 
Training Program (EVITP), modeled after the CALCTP certification discussed in 
Chapter 6, build upon certified electricians’ foundational skills, rather than train for 
one specific technology as a one-off training. The EVITP curriculum was developed 
based on evidence of worker and public safety risk associated with the installation 
and maintenance of EV charging stations.132 Because the EVITP is aligned with the 
state-certified electrical apprenticeship programs, it is part of the best training system in the 
state for skilled construction trades workers, for reasons explained in detail in Chapter 3.133 

Similar to EV charging station expansion, investments in other alternative fuel distribution 
networks will generate jobs; many of these will be jobs for plumbers and pipefitters and 
other skilled trades. Certifications may be needed to upgrade skills for the installation of 
infrastructure for hydrogen, renewable diesel, and other low-carbon fuels.

1. Workforce Outcomes

a. Job Growth 
The construction and installation of fueling infrastructure (across all fuel types), and the 
push for more in-state production of renewable fuels and biofuels, are likely to lead to job 
growth. Statewide, the sector is expected to grow from an estimate of 69,200 positions 
in 2014 to more than 75,000 positions in 2024, due to the growing push to electrify 
light-duty vehicles and the consequent need to build the state’s electric vehicle charging 
infrastructure.134  

Electric vehicle charging stations involve distributing power from the grid to the charging 
station and installing the actual charging device that converts AC power from the wall 
to DC power that charges the battery in the vehicle. Electric vehicle service providers 
(EVSP) not only install the charging station, but also provide the connectivity across 
a network of charging stations. Connecting to a central server, EVSPs manage the 
software, database, and communication interfaces that enable operation of the station. 

In California, electric vehicle charging stations are installed both by utilities (and 
their subcontractors) and unregulated private firms. For EVSE managed by the 
investor-owned utilities (IOUs), utility employees install the connection to the grid, and 
electricians who work for electrical contractors install the charger. It should be noted 
that there may be different skill levels needed for different market segments, such as 
residential recharging of a single electric car versus commercial and industrial electric 
charging infrastructure that is larger scale and can recharge vehicles more rapidly.

Growth in the use of low-carbon fuels other than electricity will depend on a network of 
pipelines for refining and distribution. These pipelines will also likely be constructed or 
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modified by some combination of utility workers and specialty skilled trades, namely 
plumbers and pipefitters involved in new gas fueling infrastructure. Apprenticeship 
programs in the plumbing and pipefitting trade already incorporate a set of skill 
certifications, which potentially can be used or modified to address alternative fuel 
infrastructure installation. The United Association of Plumbers, Fitters, Welders, and 
Service Technicians has a well-developed infrastructure for creating certifications aligned 
with their trade as the need arises, including such diverse certifications as medical gas 
technician, HVACR service technician, and nuclear mechanic, most of which are certified 
by national or international industry and/or quality entities.135

b. Job Quality
Job quality in the electric vehicle supply equipment sector is ensured for charging 
stations that are installed through IOU programs. The California Public Utilities 
Commission (CPUC) requires of the IOUs that the EVSE installation work be performed 
by state-certified C-10 electrical contractors and by electricians who have received the 
skill certification given to graduates of EVITP.136 This workforce skill standard screens 
out unqualified workers and contractors, creates a return on investments in training, and 
ensures higher wages for workers. Furthermore, the EVITP is an upgrade to an existing 
credential (the state’s electricians’ certification), adding skills and new work opportunities 
to a pre-existing defined career pathway. 

Job quality can be mixed for installations that are not managed by the IOUs, because 
those programs typically do not require the use of skilled labor for charging station 
installation. Neither the CEC’s Alternative and Renewable Fuel and Vehicle Technology 
Program (ARFVTP) nor Electrify America, which provides funding for EVSE installation 
as part of the Volkswagen consent decree, include the EVITP skill certification 
requirements.137 

c. Job Access
To the extent that it increases demand for skilled workers in the construction trades 
(i.e., EVITP-certified electricians), the move toward transportation electrification 
adds new opportunities for participants in programs that create pathways to good 
jobs for historically marginalized populations (see Chapter 3). Since the EVITP is a 
journey-upgrade training program for the electrical trade, it expands opportunities for 
journey-level electricians and subsequently for apprentices in the state-certified electrical 
apprenticeship programs. As more work is available, new apprenticeship slots can 
open up to provide entry for graduates of apprenticeship preparation programs. While 
the amount of new work from EVSE installation alone may not create large numbers 
of openings for new apprentices, growth in this line of work does ensure that as work 
increases for EVITP-certified electricians, the pipeline into middle-class construction jobs 
also expands. 
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As long as pre-apprenticeship programs are in place to help disadvantaged workers 
access and succeed in apprenticeship, inclusion will be supported. These pre-appren-
ticeship opportunities prioritize populations that face barriers to employment, as 
discussed in Chapter 3 of this report. Community colleges can also offer EVITP 
certification, and instructors from a number of community colleges have been trained by 
EVITP to teach classes.138 

2. Workforce Recommendations

	Adopt the requirement that electric vehicle charging stations 
be installed by EVITP-certified electricians across all incentive 
programs overseen by the state, including but not limited to 
ARFVTP and Electrify America programs. 

EVITP is the skill standard currently used by the IOUs’ EVSE installation programs 
and ensures proper installation and family-supporting jobs. Because the EVITP builds 
upon the state-certified apprenticeship program, as work increases for EVITP-certified 
installers, new openings for entry-level apprentices will be supported as well, expanding 
the pipeline for disadvantaged workers into middle-class construction jobs. 

	Apply similar labor and skills standards for programs that fund 
the upgrade, retrofit, or construction of other low-carbon fuel 
distribution infrastructure.

For non-electrical sectors (e.g., hydrogen, biofuels, natural gas), assess current 
certifications that could be used or modified for fueling infrastructure-related work.

E. New Transit Infrastructure and Infill Development
CARB’s 2018 Progress Report on California’s Sustainable Communities and Climate 
Protection Act makes clear that California must include land use policies to reduce 
vehicle miles traveled (VMT) alongside its investments in zero-emission vehicles, in order 
for the state to achieve the 2030 climate targets. Reducing VMT requires investments in 
transit infrastructure and operations, active transportation infrastructure, and construction 
of multifamily and mixed-use infill development projects. Collectively, these investments 
provide Californians with alternatives to driving and driving alone, by concentrating 
housing near jobs and transit options, thus reducing the total miles people must travel by 
car. 



305

CHAPTER 7: Sustainable Transportation

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

The state’s tools to reduce VMT focus on providing incentives to public transit and to 
sustainable, affordable housing construction. Funding sources include gas and diesel 
taxes (for transportation infrastructure) and the GGRF, which is a major source of funding 
for both High Speed Rail and for projects that combine affordable housing, transit options, 
urban greening, and other sustainability elements. GGRF funding, along with other state 
and federal funding sources, supports the High Speed Rail project, the construction 
of new light rail infrastructure, the Affordable Housing and Sustainable Communities 
program, and the Transformative Climate Communities program.

For example, Caltrans administers the Active Transportation Program (ATP) to increase 
the share of trips made using non-motorized (or active) transportation, like walking and 
bicycling. After years of limited funding from various state and federal sources, the ATP 
now has a sizable amount of dedicated annual funding, at least $100 million per fiscal 
year, due to the passage of the Road Repair & Accountability Act (SB 1, Beall, Chapter 
5, Statutes of 2017).139 In ATP’s first two-year cycle, it awarded slightly more than $350 
million for 267 projects throughout the state.140 Eligible projects include: 1) infrastructure 
improvements that increase safety for people who walk and bike; 2) non-infra-
structure improvements that focus on education and training; and 3) planning for more 
community-wide bicycle and pedestrian improvements.141 

These policies intend to drive shifts in land use and travel patterns that will necessitate 
significant infrastructure development and upgrading, including construction and 
rehabilitation for road improvements, streetscaping, underground utilities, and storm 
water and drainage systems. A 2016 report by the Southern California Association of 
Governments (SCAG) forecasts that for every $1 billion spent in active transportation 
infrastructure region-wide, an additional 5,000 jobs are created in construction and 
related trades.142 

Infill housing is also key to lowering VMT. The cost of generating enough residential 
housing to accommodate growth from 2015-2030 would be lower using infill development 
rather than a business-as-usual development scenario, according to a recent Next10 
study.143 State investments that focus on multifamily infill development, such as those 
funded by the Affordable Housing and Sustainable Communities (AHSC) program, 
support job creation in the construction industry. The AHSC program, specifically the 
over $400 million in appropriations between Fiscal Years 2013-14 and 2015-16, is 
estimated to have supported approximately 1,979 direct, full-time equivalent (FTE) 
job years.144 Most of these jobs are in the construction industry, with about 1,318 jobs 
in multifamily residential construction and 598 jobs in transportation infrastructure 
construction. Together, they make up nearly 97 percent of all direct jobs supported by the 
AHSC program between 2013 and 2016. Smart growth experts also point out that the 
transportation and land-use solutions that result in lower vehicle miles traveled, which 
are associated with denser infill development, also produce better job quality and rates of 
construction job growth compared to sprawl development.145 
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1. Workforce Outcomes

a. Job Growth 
The expansion of investments in transit capital projects, infill development, and other 
physical infrastructure largely generates jobs in the construction industry. Investment in 
new transit infrastructure and multifamily housing units provides an opening to expand 
opportunities for construction jobs. If the state focused efforts to meet local housing 
needs by targeting investments on infill multifamily housing, an estimated total of 490,000 
jobs could be created, according to a study conducted by the UC Berkeley Terner Center 
for Housing Innovation; the UC Berkeley Center for Law, Energy and the Environment; 
and Next 10.146 The High Speed Rail project was estimated to create 415,000 direct 
construction job years by 2029 in its Phase 1, from San Francisco to Anaheim.147

b. Job Quality and Job Access 
Job quality in this sector is mixed, with construction wages varying significantly 
between union and nonunion workers.148 Many of the policies related to supporting infill 
development and transit expansion are considered public works, requiring contractors 
to pay prevailing wages.149 The “skilled and trained” workforce requirement described 
in Chapter 2 has also been incorporated in recent affordable housing laws, including 
Senate Bill 35 (Wiener, Chapter 366, Statutes of 2017)150 and Assembly Bill 73 (Chiu, 
Chapter 371, Statutes of 2017),151 both of which create streamlined approval processes 
for certain types of housing developments.152 In the residential construction sector, 
investments focused almost exclusively on multifamily housing can produce “larger 
collective wage income because the shift to multifamily construction demands more 
skilled labor than single-family construction,”153 so job quality can be higher. 

For transit infrastructure, Project Labor Agreements (PLAs) and Community Workforce 
Agreements (CWAs) are commonly used in California cities, where local elected officials 
see them as a mechanism to maximize the economic benefits of development projects 
and create jobs for local residents (see Chapter 2).154 Some agencies that require PLAs 
for major subsidized housing developments and transit system expansion projects 
include targets for local hiring, set goals for apprenticeship utilization, and codify goals for 
participation of disadvantaged workers to expand access to women and other workers 
underrepresented in the construction trades (turning the PLA into a CWA, as defined in 
this report). For transit system expansion, the state’s larger transit agencies (e.g., Los 
Angeles County Metro,155 BART,156 SFMTA,157 and AC Transit158) regularly establish 
PLAs for large construction projects. Both PLAs and CWAs set standards for wages and 
expand training opportunities for workers, because they include use of the state-certified 
apprenticeship system and contributions to apprenticeship training trust funds for every 
hour worked.159 . 
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There is an untapped opportunity to promote high-road approaches and enhance 
job outcomes in competitive programs that support infill residential construction. The 
AHSC program funded by the GGRF supports infill affordable housing projects tied 
to sustainable transportation infrastructure investments. The program awards points 
for projects that establish workforce inclusion and diversity strategies, and AHSC 
applicants can receive up to two points (out of a possible 100) if the project advances 
local workforce development and hiring practices.160 Program guidelines also support 
prevailing wage standards, but only when a project is otherwise covered by prevailing 
wage requirements. Adding extra weight to the workforce development element, to 
ensure job quality not just job access, in the  AHSC and other competitive California 
Climate Investment programs (like the Transformative Climate Communities program) 
could lead to enhanced workforce outcomes for the state’s GGRF-funded housing 
programs. 

Passed by 64.8 percent of voters in Los Angeles 
in 2016, Measure JJJ enacts minimum affordable 
housing requirements, training standards, and 
labor and wage regulations on development 
projects that seek zoning changes, general plan 
amendments, or height district changes in the City 
of Los Angeles. Measure JJJ also establishes the 
Transit-Oriented Communities (TOC) program, 
which provides incentives for projects that meet 
affordability thresholds and are within a half-mile 
radius of a major transit stop.161 

Measure JJJ was supported by a coalition of labor 
and affordable housing advocates. The measure 
has strong labor standards and job access goals 
that largely focus on local hire and employing 
historically marginalized groups. Measure JJJ 
provides added development incentives, such 
as zoning exemptions and density bonuses, 
for projects that meet the entire suite of labor 
standards outlined in the policy. For projects 
eligible for JJJ incentives, construction workers 
must be paid prevailing wages, 30 percent of 

workers must be Los Angeles residents, and 
10 percent must be “transitional” (i.e., veterans, 
single parents, and/or unemployed individuals 
living within a five-mile radius of the project). 

Using language that is very similar to the “skilled 
and trained” workforce standard discussed in 
Chapters 2 and 8, projects eligible for Measure 
JJJ incentives must meet a requirement that 60 
percent of the workers on the project must either: 
1) have graduated from a joint labor-management, 
state-certified apprenticeship training program 
or have at least as many hours of on-the-job 
experience in the applicable craft as would be 
required to graduate from such an apprenticeship 
program; or 2) be registered apprentices in 
an apprenticeship training program approved 
by the State of California or an out-of-state, 
federally-approved apprenticeship program.162 
This requirement ensures both job quality and 
a job training pathway through the utilization of 
registered apprentices whose wages rise as they 
advance in their training program.

PROMISING PRACTICE #7.4 
Establishing Labor Protections, Increasing Access to Jobs, and Promoting Infill 
Development Near Transit: Measure JJJ 
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.PROMISING PRACTICE #7.5  
Job Access and Inclusion Model—Los Angeles County Metropolitan 
Transportation Authority (LA Metro) Construction Careers Policy (CCP)

LA Metro’s Construction Careers Policy (CCP) 
and associated Project Labor Agreement 
(PLA) programs provide a good example of a 
far-reaching workforce access and pathways 
policy. Approved by the LA Metro Board in 2012, 
the PLA/CCP has the following requirements for 
federally-funded local transportation construction 
projects with a value greater than $2.5 million:163

	40-percent participation of construction 
workers residing in economically 
disadvantaged areas;

	20-percent apprentice participation; and

	10-percent participation of 
disadvantaged workers that meet 
specific criteria for individuals.

As of March 2018, LA Metro’s construction 
projects that are subject to the PLA/CCP have 
seen participation rates that meet and exceed 
the targeted workforce thresholds outlined above. 
Sixty percent of construction workers on these 
projects live in economically disadvantaged areas, 
21 percent are apprentices, and 10 percent are 
economically disadvantaged.164 The agency has 
spent more than $7.5 billion on contracts utilizing 
the PLA, with more than 5.8 million apprentice 
hours used across projects.165

This program also aims to increase access to 
construction jobs for women. To date, LA Metro’s 

female participation average is 3.4 percent.166 
In an effort to boost those numbers, the PLA/
CCP also led to the establishment of the Women 
Build Metro LA (WBMLA), a working group 
comprised of women and men in construction, 
community advocates, public officials, and 
other stakeholders. This committee helps LA 
Metro achieve its goal of increasing female 
participation in construction through recruitment, 
education, and career development for women 
entering the transportation industry.167 Their 
programming includes apprenticeship readiness 
fairs, workshops, and tours for prospective female 
construction workers.168 The committee partners 
with the organization Women in Non-Traditional 
Employment Roles (WINTER), and includes the 
direct involvement of the apprenticeship programs’ 
training coordinators in assisting applicants 
with pre-apprenticeship and apprenticeship 
applications.169

LA Metro mandates that contractors entering into 
a PLA must fill out a quarterly “report card” that 
tracks women and minority participation in their 
construction projects, and is used to measure 
progress towards the hiring goals. Contractors 
are also required to demonstrate their efforts to 
“create and promote a diverse and inclusive work 
environment” by reporting their policies around 
child care, restrooms, and sexual harassment, 
as these are factors in the retention of women in 
construction.170
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2. Workforce Recommendations

	Where public sources contribute funding to infill development 
projects, awarding agencies can set minimum workforce 
standards or include scoring criteria that reward applicants 
who create good jobs and expand access to workers who are 
under-represented in the construction trades.

	Where the state award grants to local transit agencies, require 
PLAs or CWAs for transit infrastructure expansion projects.

IV.  Key Recommendations for Sustainable 
Transportation

Exhibit 7.5. Key Recommendations for Sustainable Transportation

Demand Side

Clean Vehicle 
Manufacturing

	Use inclusive procurement policies for public procurement of 
buses and other fleet vehicles purchased by state and local 
government and public agencies.

	Use job impact metrics to measure the impact of clean vehicle 
incentive and investment programs on quantity of jobs, job 
quality, and job access.

	Incorporate workforce analysis into emerging technology 
support programs.

Cleaner 
Trucking

	Institute a responsible employer policy for rebates, loans, 
pilot program grants, and other assistance and for all public 
agencies that contract-out trucking services that requires: 

	z Strict enforcement of all applicable labor and employment 
laws;

	z Firms receiving public funds for the purchase of clean 
trucks to operate those trucks with their own employee 
drivers; and

	z Firms receiving public funds for the purchase of clean 
trucks to be free of outstanding judgments against them for 
unpaid wages or other violations of labor laws. 
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Demand Side

Public Transit 
and Passenger 
Travel

	Support funding for public transit operations including for 
innovative programs that incorporate micro-transit services for 
first- and last-mile trips as part of public transit systems.

	Incorporate inclusive procurement policies in programs where 
public transit agencies contract with transportation network 
companies (TNCs) for first- and last-mile mobility. 

	Incorporate responsible employer policies for projects that use 
public funding to incentivize cleaner vehicles for TNCs. 

	Incorporate worker protections and labor standards in 
comprehensive regulations of TNCs that also address 
congestion and vehicle miles traveled, through licensing or 
rules and fees on access to curb space and public streets or 
other policy levers that may be considered. 

Cleaner Fuels 
Infrastructure

	Adopt the requirement that electric vehicle charging stations 
be installed by EVITP-certified electricians across all incentive 
programs overseen by the state. 

	Apply labor and skills standards for programs that fund the 
upgrade, retrofit, or construction of other alternative fuel 
distribution infrastructure.

Infill 
Development 
and Transit 
Infrastructure

	Where competitive grants fund infill development projects, 
include scoring criteria that reward applicants that create 
good jobs and expand access to disadvantaged groups and 
communities not well represented in the construction trades.

	Require PLAs or CWAs for transit infrastructure expansion 
projects.

All Sustainable 
Transportation 
Subsectors

	Use job impact metrics to measure the impact of climate 
policies on job numbers, job quality, and job access.
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Supply Side

All Sustainable 
Transportation 
Subsectors

	Support high-road industry training partnerships for 
low-carbon vehicle manufacturing, lower-carbon vehicle 
repair, transit operations, and alternative fuel infrastructure 
installation.

	Support professional development and capacity building 
in transit agencies and regional transportation planning 
authorities.

	Track training program outcomes for graduation, attainment 
of industry-recognized credentials, job placement, retention, 
wages, and wage progression.

Infill 
Development 
and Transit 
Infrastructure

	Fund and participate in High Road Construction Careers, a 
statewide initiative that includes pre-apprenticeship training 
linked to expanding the use of CWAs in construction.
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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. 

The Scoping Plan identifies emission reductions for the industrial sector of approximately 
8-15 percent below 1990 levels by 2030 from direct regulations and mandates
implemented to achieve the SB 32 target.1 In addition, the Cap-and-Trade Program
is expected to reduce greenhouse gas emissions by up to 236 MMTCO2e from all
covered sectors from 2021-2030, as much as approximately 38 percent of the emissions
reductions needed to meet the state’s 2030 target. A portion of this reduction is expected
to come from emissions reductions in the industrial sector.2

Exhibit 8.2 shows emissions from the industrial sector in 1990 and 2017 and finally, the 
estimated range of emissions for the sector in 2030 from implementing the measures 

I. Overview of Sector and Key Climate Policies
The industrial sector is a major source of greenhouse gas emissions, comprising 23 
percent of statewide emissions in 2017. The Scoping Plan industrial sector includes 
manufacturing industries as well as oil and gas extraction, distribution, and refining. 
Exhibit 8.1 shows the importance of industrial emissions as a share of total emissions.

Exhibit 8.1. Industrial Sector Emissions (MMTCO2E) as of 2017

https://ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf
https://ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf
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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 specified. 

Exhibit 8.2. Industrial Sector Emissions, 1990 and 2017, and Expected Range of 
Emissions in 2030 after Implementation of Scoping Plan Measures (excluding 
reductions from the Cap-and-Trade Program)

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. 

Industrial emissions are mainly caused by fossil fuel combustion, hence the industries 
that use a large quantity of energy also have the highest greenhouse gas emissions. For 
these industries, the principal opportunities to reduce emissions are lowering overall 
energy use, decarbonizing fuels, and switching equipment from using petroleum-based 
fuels (e.g., natural gas) to electricity from renewable sources (addressed in Chapter 6). 

In the California Air Resources Board (CARB) economic sector categorization of 
emissions, petroleum refining and hydrogen production were responsible for 29 percent 
of the industrial sector’s greenhouse gas emissions in 2017, followed by manufacturing 

https://ww3.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf
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(24 percent, with cement as a very large emitter), oil and gas extraction (17 percent), 
and cogeneration3 (combined heat and power, 8 percent).4 Other emissions that are 
classified in the economic sector emission inventory as industrial include landfills (8 
percent) and solid waste and waste water treatment (2 percent); these are addressed in 
the waste and water chapters.

Averting climate catastrophe necessitates profound transformations in the industrial 
sector. Oil and gas extraction and refining are large emissions sources, and the use (i.e., 
fuel combustion) of finished petroleum products is an even greater source of the state’s 
GHG emissions. In addition to the policies described in this chapter, which directly impact 
the petroleum industry, many climate policies identified in the other chapters are intended 
to reduce demand for petroleum, which is likely to eventually lead to a decline in sales 
and production.5 This contraction in demand for petroleum presents a risk of job loss in 
the petroleum industry. 

Workforce policy can help protect workers during this transition of the petroleum industry. 
A phase-down in petroleum demand can both limit greenhouse gas emissions and 
sustain or grow employment through continued investments in emissions reductions 
in petroleum extraction and refining. In addition, with advanced planning the state 
can develop worker transition strategies if jobs are lost or require new skill sets as the 
industry evolves in the low-carbon economy. Workforce assistance can help place 
workers in jobs at comparable wages in other industries or maintain workers’ living 
standards through other forms of assistance, including for example, bridges to retirement 
or wage insurance (see Chapter 4 for a full discussion of just transition). Investment in 
low-carbon manufacturing can also create jobs, but not all of these jobs will be in or stay 
in California.

The complexities of the industrial sector make it difficult to predict job impacts of 
implementing climate policies. The following analysis provides a general assessment of 
the ways in which each major policy is likely to affect jobs and identifies where workforce 
interventions may be necessary or possible.

Policies to reduce emissions in the industrial sector fall into three categories:

1. Market-based policies;

2. Emissions standards and mandates; and

3. Incentives, procurement, and other public investments to support emissions-
reduction programs and measures and/or promote low-carbon technologies.
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 Market-Based Mechanisms

 Cap-and-Trade (Assembly Bill 398, E. Garcia, Chapter, Statutes of 2017)6

Codified the state’s Cap-and-Trade Program through 2030. The Cap-and-Trade
Program is a market-based mechanism that places a declining cap on
greenhouse gas emissions for all entities that emit more than 25,000 metric tons
of carbon dioxide equivalent (CO2e) per year. It requires all these entities to either
purchase emission allowances, or a limited number of offsets, for every ton of
carbon emitted, or reduce emissions, and allows the buying and selling of these
allowances to achieve emission reductions at overall least cost.

 Emissions Standards and Mandates

 Mandatory Reductions of Short-Lived Climate Pollutants

California recently prohibited the use of hydrofluorocarbons (HFCs) in new
refrigeration equipment or foams and implemented a comprehensive strategy
to reduce HFC emissions. Senate Bill 1383 (Lara, Chapter 395, Statutes of
2015)7 requires reduction in short-lived climate pollutants (SLCPs) to achieve a
40-percent reduction in methane emissions, a 40-percent reduction in HFC gases,
and a 50-percent reduction in anthropogenic black carbon below 2013 levels by
2030.

 Mandates on Fugitive Methane Emissions from Oil and Gas Facilities

These are regulations to capture fugitive emissions from natural gas pipelines
and from oil and gas extraction and refining. Senate Bill 1371 (Leno, Chapter 525,
Statutes of 2014)8 required the development of regulations to abate leakage in
natural gas infrastructure. In 2017, CARB adopted a rule to reduce fugitive and
vented emissions of methane from both new and existing oil and gas facilities.9

 Incentives, Procurement, and Other Public Supports

 Combined Heat and Power (CHP) Procurement

Governor Brown’s Clean Energy Jobs Plan (2010) set a goal of 6,500 MW of
new CHP capacity by 2030.10 To achieve this goal, the “Qualifying Facilities and
CHP Program Settlement Agreement” requires the state’s three largest Investor
Owned Utilities (IOUs) to procure a minimum of 3,000 MW of CHP.11 Another
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smaller program, the Waste Heat and Carbon Emissions Reduction Act, Assembly 
Bill 1613 (Blakeslee, Chapter 713, Statutes of 2007),12 created a feed-in-tariff to 
incentivize small CHP generation facilities of less than 20 MW.

 Utility Incentives for Industry

IOUs provide incentives for their industrial customers—including customized
incentives for energy efficiency retrofit and new construction projects involving the
installation of high-efficiency equipment or systems in the industry sector—and
rebates for energy efficiency measures that have been identified through standard
energy efficiency audits.

 Grant Programs for Efficiency in Specific Industries

Examples include the Food Production Investment Program, funded with $66
million from the Budget Act of 2017 (Assembly Bill 109, Ting, Chapter 249,
Statutes of 201713) and administered by the California Energy Commission
(CEC). The program provides grants, loans and other incentives to promote
implementation of projects in the food processing industry that reduce greenhouse
gas emissions.

 Research and Development for Emerging Technologies

The state is providing a variety of R&D support for emerging industrial
technologies that reduce emissions, including industrial carbon capture and
sequestration systems to reduce greenhouse gas emissions in the atmosphere by
capturing them and sequestering them in land. These technologies are still under
development and not market ready.

 Support for Low-Carbon Manufacturing Through Procurement—The Buy
Clean California Act (Assembly Bill 262, Bonta, Chapter 816, Statutes of
2017)14

This law requires contractors that bid on state infrastructure and construction 
projects to disclose the greenhouse gas emissions for certain materials, including 
concrete and steel, and requires the Department of General Services to develop 
a method for agencies to include this emission data in their review process for 
bid selection. Reporting emission data can incentivize low-carbon procurement 
to reduce the greenhouse gas emissions of supply chains and could increase 
domestic and local manufacturing.
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II. Industries and Occupations
The main industries within this sector that will be directly impacted by climate policy are: 
1) manufacturing industries; 2) petroleum production and refining industries.

California leads the nation in employment in manufacturing, with about 1.3 million 
workers in 2017.15 Heavy-GHG emitting industries include manufacturers of cement and 
lime, paper and wood products, glass, petroleum refining and petroleum products, iron 
and steel, chemicals, certain food processing, and oil and gas extraction.16 The state is 
an important producer of petroleum products, ranking fourth among U.S. states in crude 
oil production, third in refining capacity, and 15th in natural gas production.17 California is 
also home to a growing segment of low-carbon substitutes for traditionally high-emitting 
manufacturing products. Hundreds of billions of dollars in private-sector investment are 
developing California industries such as electric vehicles, advanced batteries, and other 
lower carbon components and final products.18 

III. Workforce Issues in Key Subsectors and
Policies

The following sections analyze the subsectors addressed in the industrial sector of 
the Scoping Plan. The first section presents analysis of manufacturing industries. The 
next section presents a supplementary discussion of the petroleum industry due to its 
impact on emissions through fuel combustion in end uses, in addition to its emissions 
from the production process. 

For each subsector, the analysis describes the main climate policies identified 
in the Scoping Plan, assesses the possible workforce implications, and provides 
recommendations on how to ensure the best possible outcomes for workers while 
delivering on climate goals. 

A. Manufacturing Sector

1. Cap-and-Trade Program
The primary policy that incentivizes emission reductions in the industrial sector is the 
state’s Cap-and-Trade Program, which establishes a cap on greenhouse gas emissions 
that declines over time, puts a price on carbon, and creates a market for allowances and 
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limited offsets that are used to cover greenhouse gas emissions. The program requires 
major emitters of greenhouse gases to obtain one allowance for each metric ton of CO2e 
that they emit. The buying and selling of emissions allowances is expected to result in 
the lowest cost solutions to emissions reductions. As opposed to direct regulations which 
specify where and how emissions reductions will take place, the Cap-and-Trade Program 
does not predetermine the specific industries or locations where reductions will occur. 
This makes it difficult to predict employment impacts, but the following discussion sheds 
light on the factors determining possible employment outcomes. 

Since the passage of the California Global Warming Solutions Act (Assembly Bill 32, 
Núñez, Chapter 488, Statutes of 2006),19 the Cap-and-Trade Program has been a 
key component of California’s suite of climate policies.20 For the upcoming period of 
2021-2030, Senate Bill 32 (Pavley, Chapter 32, Statutes of 2016)21 set the state’s target 
to reduce greenhouse gas emissions to 40 percent below 1990 levels by 2030, and AB 
398 codified the Cap-and-Trade program as a key strategy to achieving the 2030 GHG 
target.

In its first iteration, which will end in 2020, the Cap-and-Trade Program was anticipated to 
contribute only about 20 percent of the total emissions reductions needed, with the rest 
being driven by mandates, public investments, and other policies. From 2021 to 2030, 
the program is anticipated to be responsible for a greater share of emission reductions, 
up to about 38 percent of total emission reductions, according to the 2017 Scoping 
Plan.22 

California’s Cap-and-Trade Program is comprehensive, covering roughly 420 entities in 
electricity generation, natural gas, transportation fuels, and large industrial sources in 
California.23 With the inclusion of suppliers of transportation fuels in the public auction in 
2015, these covered sources are collectively responsible for approximately 80 percent 
of greenhouse gas emissions in the state, but as noted above many of them are also 
subject to direct air quality and other climate regulations as well.24 Firms in industries 
above the 10,000 metric tons of CO2e threshold are required to submit annual emission 
reports, and any entity that emits more than 25,000 metric tons of CO2e is required to 
comply with the Cap-and-Trade Program.25 Quantifying the share of reductions that will 
be generated in the industrial sector from the Cap-and-Trade Program is not possible, 
because the Program does not predetermine how entities will reduce emissions and 
instead lets individual firms choose between lowering emissions, obtaining the required 
number of emissions allowances and limited offsets, or a combination of the two.

About one-half of the emission allowances are sold in quarterly auctions administered 
by CARB. These funds are deposited in the Greenhouse Gas Reduction Fund (GGRF), 
discussed in Chapter 5, and allocated by the legislature to projects in all six Scoping Plan 
sectors, as described in the other sector chapters of this report.26
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CARB allocates the other approximately one-half of the allowance value, free of cost, 
to specified entities covered by the Cap-and-Trade Program. Allowances are freely 
allocated to industrial covered entities to reduce cost impacts to consumers, prevent 
emissions leakage, and to help businesses adapt to a carbon price. CARB also 
distributes free allowances to electricity distribution utilities and natural gas suppliers to 
benefit their ratepayers.  

Prevention of Leakage
Allowances are allocated freely to the industrial sector partly to prevent emissions 
leakage. Leakage is a reduction in greenhouse emissions within a jurisdiction with 
a mandate on emissions reductions that is offset by an increase in emissions in 
jurisdictions without such a mandate in place. AB 32 and SB 32 required CARB to 
design measures to minimize leakage to the extent feasible. Providing free allowances 
for leakage-prone industries can be considered a workforce policy, because they 
are an intervention designed to prevent businesses from leaving the state due to the 
Cap-and-Trade Program which may mitigate the risk of job loss. 

In 2017, 50 percent of the free allowances were distributed to the petroleum refineries 
and hydrogen processing industry, 23 percent to oil and gas extraction, 16 percent to 
cement manufacturing, and the rest distributed among a number of other industries.27

a. Workforce Outcomes in the Industrial Sector from the 
Cap-and-Trade Program

i. Employment in Manufacturing Industries

Exhibit 8.3 presents estimates of the number of employees at covered entities that 
receive free allowances in 2017, by industry, using Dun and Bradstreet data.28 The 
approximately 40,000 jobs in the covered entities represents 0.2 percent of the 17 million 
jobs that currently exist in California,29 and since only a small percentage of the jobs in 
covered entities are at risk, the maximum number of workers potentially at risk of job loss 
is an even smaller share of the California workforce.
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Exhibit 8.3. Employment, Blue-Collar Share, and Wages at Leakage-Prone Firms 
Covered by California’s Cap-and-Trade Program, 2017 

Industrial Sector

Estimated # 
of Employees 

at Covered 
Facilities

Percent in 
Blue-Collar 

Occupations

Mean Hourly 
Wage of 

Blue-Collar 
Workers

Petroleum Refining and Hydrogen 
Production 4,354 55% $35.58

Crude Petroleum and Natural Gas 2,955 41% $22.82
Cement, Lime, and Gypsum Product 
Manufacturing 1,557 80% $15.08

Fruit and Vegetable Canning 3,005 80% $11.63
Other Food Manufacturing 6,957 70% $12.13
Dairies 1,458 76% $13.67
Glass Manufacturing 3,055 72% $12.42
Paper Manufacturing 2,153 73% $17.80
Metal Processing and Manufacturing 1,573 74% $13.00
Chemical, Biological, and 
Pharmaceutical Manufacturing 9,684 35% $12.85

Miscellaneous Industrial Facilities 2,528 51% $14.81
Total 39,279 58% $13.90

Sources: Jesse Strecker et al., “Protecting California Workers in Cap and Trade,” 
unpublished (UC Berkeley Goldman School of Public and UC Berkeley Labor 
Center, 2018). Employment in covered facilities based on queries of the Dun & 
Bradstreet database, done in December of 2017. All industry sectors except for Paper 
Manufacturing were missing data on some facilities. “Estimated # of Employees at 
Covered Facilities,” then, represents a minimum employment level. However, this is a 
more accurate count then estimating employment from the BLS NAICS code because 
only those facilities that emit more than 25,000 metric tons of CO2e in a specific time 
period are covered by cap-and-trade. For a full list of firms receiving free industrial 
assistance allowances, see California Air Resources Board, “Public Data on Allocation,” 
December 5, 2017, https://ww3.arb.ca.gov/cc/capandtrade/allowanceallocation/
v2018allocation.pdf; wage and occupation data is calculated for the entire industry in 
California, not just the covered businesses, and extracted from U.S. Department of Labor, 
Bureau of Labor Statistics, “OES Research Estimates by State and Industry,” (for May 
2017) Occupational Employment Statistics, March 30, 2018, https://www.bls.gov/oes/
current/ oes_research_estimates.htm.

https://ww3.arb.ca.gov/cc/capandtrade/allowanceallocation/v2018allocation.pdf
https://ww3.arb.ca.gov/cc/capandtrade/allowanceallocation/v2018allocation.pdf
https://www.bls.gov/oes/2017/may/oes_research_estimates.htm
https://www.bls.gov/oes/2017/may/oes_research_estimates.htm
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This discussion of the Cap-and-Trade Program illustrates the difficulty of predicting 
the job impacts of the Program on industrial jobs through 2030. Given California’s free 
allowance allocation to maintain industrial competitiveness and to prevent leakage, it 
may be that no workers will be displaced. However, there is a credible risk that a small 
number of workers could lose their jobs relative to a Business-as-Usual projection of 
California employment in the absence of Cap-and-Trade Program.30

For the small number of individual workers in manufacturing whose may 
face job loss as climate policies are implemented, the consequences of job 
loss can be devastating. Chapter 4 reviews just transition strategies that can be 
implemented to avoid placing disproportionate economic burdens on a small number 
of displaced workers. Although job loss has not yet occurred and may not occur, the 
recommendations in Chapter 4 and at the end of this chapter suggest steps to begin 
just transition planning now, in anticipation of future risk, particularly as climate policies 
require deeper and deeper emissions reductions and involve more significant changes to 
Business-as-Usual. 

Finally, it is also important to note that there is wide variation in job quality for California 
production workers in the industrial sector as noted in Exhibit 8.3. While manufacturing 
was once assumed to produce middle-class jobs for blue-collar workers, recent research 
shows that manufacturing employment is increasingly generating low-wage jobs. More 
than one-third of manufacturing workers in the United States are now on some form 
of public assistance because their wages are so low that they qualify for safety net 
programs.31 Unions now represent less than 10 percent of the manufacturing workforce, 
and the use of workers employed by temporary agencies in manufacturing has risen 
sharply.32 In the industrial sectors in California, food processing production workers 
receive low wages on average, with a mean hourly wage in 2017 of $11.63 (the state 
minimum wage in 2017 was $10.00). Blue-collar oil refinery workers in contrast, had a 
mean wage of $36.58 in the same year, representing solidly middle-class jobs. 

2. Mandates and Incentives to Reduce Emissions, 
Including High Global Warming Potential Gases

In addition to the Cap-and-Trade Program, the Scoping Plan also includes mandates 
that require industrial facilities to lower emissions of non-CO2 greenhouse gases, 
particularly high global warming potential (high-GWP) gases (i.e., hydrofluorocarbons, 
methane, and black carbon). The state also has a wide variety of programs to reduce 
costs to businesses as they adapt stricter emissions controls and mandates. These 
supports include incentives and rebates for energy efficiency measures and pollution 
abatement, research and development grants for emerging low-carbon technologies, 
and procurement policies that provide market guarantees for lower carbon products and 
services.
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	Direct Climate Mandates

	Mandatory Reductions of Hydrofluorocarbons

California is leading the global effort to reduce hydrofluorocarbons (HFCs) through 
direct regulations of their use. HFCs account for 97 percent of all high-GWP gas 
emissions in the state.33 In 2016, the state enacted SB 1383, which requires 
the reduction of emissions of short-lived climate pollutants (SLCPs), including 
methane, HFCs, and anthropogenic black carbon.34 SB 1383 directs CARB to 
develop and then implement a plan to achieve a 40-percent reduction in HFCs by 
2030.

To that end, in 2016 CARB mandated a ban on HFCs for certain equipment, 
especially refrigeration and air conditioning equipment, which commonly use 
HFCs. Fugitive refrigerants used in commercial and industrial refrigeration and 
air conditioning systems account for 48 percent of HFC emissions.35 CARB 
banned HFCs in new refrigeration equipment and foams, including those used 
in supermarkets and remote condensing units used by convenience stores, 
refrigerated food processing dispensing equipment, stand-alone or small 
self-contained refrigeration units, refrigerated vending machines, and foams used 
in buildings and elsewhere.36

These mandates require businesses to purchase new equipment, creating jobs in 
manufacturing and installation. Installation of refrigeration and HVAC equipment 
is generally carried out by workers in the skilled construction trades occupations, 
particularly plumbers and pipefitters, insulators and sheet metal workers, where 
training through apprenticeship is available.37 Manufacturing of equipment may 
or may not be in California; see Section III.A in this chapter for an overview of 
strategies to encourage in-state manufacturing. Purchases of new equipment 
generally raise costs for businesses, which may affect the competitiveness of 
industries such as food processing, but are unlikely to impact output or jobs in 
retail businesses such as supermarkets.

	Mandatory Reductions of Fugitive Methane Emissions from Oil and Gas 
Facilities

Fugitive methane emissions from oil and gas facilities are a critical target 
for climate policy because of methane’s high global warming potential. The 
majority of the state’s oil wells are located in Southern California, and crude oil is 
transported within the state through an extensive network of oil and gas pipelines 
from import terminals and on-shore and offshore oil fields to the refineries that 
distribute finished fuels to more than 70 product terminals throughout California.38 
Natural gas is California’s largest source of fuel for electricity generation and 
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supplies most of the energy used for industrial operations. It is also the largest 
source of fuel for heating and cooling in residential and commercial buildings. The 
majority of gas fields are in Northern California, but most natural gas consumed in 
California (about 90 percent) comes from out of state.

The state aims to reduce methane emissions from oil and gas infrastructure by 
40 to 50 percent by 2025. The two main policies for reducing methane emissions 
are CARB’s 2017 regulation, Greenhouse Gas Emission Standards for Crude 
Oil and Natural Gas Facilities, and SB 1371, which aims to minimize natural gas 
leaks from CPUC-regulated intrastate transmission and distribution gas pipelines 
and facilities.39 The CARB regulation promotes statewide uniformity in methane 
emission controls, specifies the measures that companies are required to adopt 
to capture methane emissions, establishes quarterly leak detection and repair 
requirements, and requires enhanced leak-monitoring and alarm systems for 
underground natural gas storage facilities.40 SB 1371 is focused on minimizing 
methane leaks from in-state gas pipelines and distribution facilities. The bill 
includes heightened leak-reporting requirements and directs the CPUC to adopt 
rules and procedures for avoidance, reduction, and repair of leaks and leaking 
components. The bill also mandates leaks to be repaired as soon as possible after 
discovery, and it establishes and requires best practices for leakage monitoring, 
prevention, and reduction. These mandates will induce investment in leakage 
abatement. 

These mandates create work hours for the skilled construction trades that 
specialize in leakage abatement in pipelines and extraction and storage facilities. 
This work is carried out mainly by pipefitters, utility workers and related trades 
workers. Leakage abatement also creates work for engineering and technical 
workers who design and manage leakage prevention and monitoring systems. 

 Mandatory Technology Upgrades: Best Available Retrofit Control
Technology in Refineries

Assembly Bill 617 (C. Garcia, Chapter 136, Statutes of 2017),41 the companion
bill to AB 398, requires refineries to install industry-standard pollution control
mechanisms, known as “best available retrofit control technology” (BARCT), no
later than the end of 2023.42 The law also mandates tighter monitoring and
reporting of refineries’ criteria air pollutants and toxic air contaminants by local air
districts. AB 617 also requires CARB to develop a statewide strategy to reduce
emissions of toxic air contaminants and criteria air pollutants in communities
affected by a high cumulative exposure burden.43

Installation of BARCT requires upgrades of equipment and processes in refineries
and is carried out by boiler-makers, plumbers and pipefitters, ironworkers, and
related skilled construction trades.
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	Public and Ratepayer Incentives and Supports
While incentives cannot be used for compliance with existing mandates and regulations, 
assistance is available to lower the costs of transition for businesses subject to upcoming 
and stricter mandates. For example, along with the mandates to ban HFCs just 
discussed, a number of programs provide incentives for low-GWP refrigeration systems 
in retail food stores. One of these, a Sacramento Municipal Utility District (SMUD) 
pilot program, incentivizes low-GWP natural refrigerant technologies by offering up to 
$150,000 in rebates for avoided greenhouse gas emissions.44 Participants receive $25 
per metric ton CO2e reduction from refrigerants and a 25-percent incentive bonus for 
projects located in Disadvantaged Communities (DACs, as defined by CalEnviroScreen) 
and implemented by small businesses.45

The following section describes some of the assistance that the state is providing to help 
businesses in the industrial sector reduce greenhouse gas emissions.

	IOUs’ Statewide Industrial Energy Efficiency Program

The investor-owned utilities’ statewide Industrial Energy Efficiency Program 
provides audits, energy planning, rebates, and incentives to adopt energy 
efficiency measures.46 The IOUs’ statewide program offers an energy advisor 
program for benchmarking, pump efficiency services, nonresidential audits, and 
retro-commissioning assessments.47 The program also includes “calculated 
incentives,” which are customized incentives for nonresidential energy efficiency 
retrofit and new construction projects based on the energy savings captured by 
the user, as well as “deemed incentives,” which are fixed rebates for standard 
efficiency measures. CPUC-affiliated “third-party programs” are undertaken 
by contractors and offer targeted efficiency planning for different industry 
subsectors.48 The combined budget for these industrial energy efficiency 
programs overseen by the CPUC was over $120 million in 2013.49 Industrial 
efficiency is among the lowest cost options for electricity savings, with lower 
variability in outcomes50 and longer average lifetime savings than other types 
of efficiency programs.51 Industrial efficiency improvements for deep retrofits 
can have a projected payback period of three to six years, although case study 
evidence indicates the payback may be shorter.52

Industrial energy efficiency retrofits are carried out by skilled construction 
trades workers, predominantly those involved in energy systems installation, 
maintenance and operations. This includes electricians, plumbers and pipefitters, 
and sheet metal workers, who are primarily responsible for electrical equipment 
including lighting, and heating, cooling, and ventilation systems (HVAC).53
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	Incentives to Support Combined Heat and Power Generation

Supports for Combined Heat and Power (CHP) are an important strategy in the 
industrial sector because CHP lowers the demand for externally supplied energy 
and fuel use in production processes. CHP is an integrated system that generates 
electricity as well as thermal energy that can be used on site for heating, cooling, 
and steam production. Various industrial equipment can use CHP, including 
reciprocating engines, combustion or gas engines, steam turbines, micro-turbines, 
and fuel cells. CHP is a mature and successful technology already in widespread 
use. 

California is supporting CHP generation through a combination of incentives 
and procurement policies that guarantee markets for CHP. Governor Brown’s 
2010 Clean Energy Jobs Plan set a goal of 6,500 MW of new CHP capacity by 
2030. The state has exceeded this goal: by 2016, approximately 7,800 MW of 
CHP were installed, with an additional 6,300 MW under development.54 Support 
for CHP is driven by the procurement policy in the “Qualifying Facilities and CHP 
Program Settlement Agreement”, which mandates that the three largest IOUs 
procure a minimum of 3,000 MW of CHP.55 Another program, the Waste Heat and 
Carbon Emissions Reduction Act, AB 1613, created a feed-in-tariff to incentivize 
small CHP generation less than 20 MW. As a result of these policies, in 2017, the 
amount of installed CHP increased to 8,590 MW, with 4,097 MW in the industrial 
sector. 56

Among all industrial subsectors, oil and gas extraction have by far the largest 
potential to expand the use of CHP with a combined additional capacity of almost 
3,700 MW, followed by food processing (1,418 MW), primary metals (576 MW), 
and wastewater treatment (392 MW).57 

CHP installation and maintenance is carried out by skilled construction 
trades-workers, including boiler makers, electricians, pipefitters, stationary 
engineers and related trades.58 

	Food Production Investment Program

The state and the IOUs also have programs that are customized to specific 
industries. One target for assistance is the food processing industry, a large 
energy user in the state.59 In 2015, the food processing industry consumed 
approximately 7 million MWh and 500 million therms; it also emits more than 
3.3 million metric tons of CO2e every year, about 4 percent of all industrial 
emissions.60 Food processors with GHG emissions over 25,000 CO2e annually 
are also subject to the Cap-and-Trade Program. 
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In 2017, the state passed AB 109 to provide the CEC with $66 million from the 
GGRF to establish the Food Production Investment Program (FPIP), which 
promotes implementation of projects that reduce greenhouse gas emission by 
providing grants, loans, or financial incentives to food processors.61 Administered 
by the CEC, the FPIP aims to: 1) help replace high energy-consuming equipment 
and systems; and 2) accelerate the adoption of advanced energy technologies 
that can substantially reduce energy use and greenhouse gas emissions, and 
subsequently compliance obligations under the Cap-and-Trade Program.62 
Installing new equipment or establishing new manufacturing processes under 
these grants may lead to increased employment in the skilled construction trades.

a. Workforce Outcomes

i. Changes in Direct Employment

The mandates on high-GWP gases and the funding for incentives and supports to 
increase industrial energy efficiency and CHP are expected to result in new investments 
which could lead to job growth in skilled construction trades. CHP generation is an area 
that could also provide significant job growth. Previous analysis found that for every 
$1 million invested in CHP construction, installation, and manufacturing, 4.4 direct 
jobs are created or maintained.63 For industrial energy efficiency, estimates show that 
approximately 4.7 direct jobs are created for every $1 million dollars of investment.64 

As noted above, the majority of the jobs generated by these mandates are for skilled blue 
collar construction trades workers who carry out the retrofits and install new equipment 
and components.65 In addition, these investments generate jobs for engineers and 
technical workers who design, manage, and administer these projects, as well as a mix 
of workers who do not need specialized knowledge in industrial energy systems, such as 
administrative and other personnel (see Chapter 6). 

ii.  Job Quality and Job Access

Specialized skills in the construction trades are needed to carry out industrial energy 
efficiency, CHP, HFC retrofits or related work resulting from mandates and incentives in 
the industrial sector. Exhibit 8.4 shows 2017 wages for workers employed in several key 
occupations in the manufacturing sector in California, at the 25th, 50th, and 75th percentile 
of workers. 
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Exhibit 8.4. Wages for Key Occupations Involved in Emissions Reducing Retrofits 
in Manufacturing in California, 2017

Occupational Title 25th Percentile 
Hourly Wage

50th Percentile 
(Median) Hourly 

Wage

75th Percentile 
Hourly Wage

Electricians $24.32 $29.80 $37.22
Plumbers, Pipefitters, and 
Steamfitters $19.98 $26.71 $31.07

Sheet Metal Workers $15.36 $21.41 $30.28
Boilermakers $18.74 $23.51 $29.44

Source: May 2017 OES Research Estimates by State and Industry, [https://www.
bls.gov/oes/current/oes_research_estimates.htm]; occupational wages for the 
manufacturing sector only.

State-certified apprenticeship training is available for all the skilled trades involved in 
these activities, but no information is available to quantify the share of these workers 
who are current apprentices or have a journey card (See Chapter 3 for details about 
the apprenticeship system). However, these state-wide average wages are significantly 
lower than prevailing wages for workers with journey cards in these occupations,66 
suggesting that a substantial share of workers are not trained through apprenticeship nor 
represented by a trade union. Very few skill standards are currently required in IOU or 
other incentives programs (see Chapter 6, Section III.A for a discussion of skill standards 
in energy efficiency programs). For the refinery sector, only, Senate Bill 54 (Hancock, 
Chapter 795, Statutes of 2013)67 requires refiners to pay a modified prevailing wage 
and employ a “skilled and trained workforce” for all major maintenance, upgrade and 
modernization projects, known as turnaround or change-out work. See Chapter 2 for an 
explanation of the skilled and trained workforce standard and Section III.B of this chapter 
for more information on the training that has been developed.

No specific information is available about the demographic profile of workers involved 
in the industrial energy efficiency, CHP, or related work that has been generated by the 
mandates and incentives affecting emissions-intensive industries. 

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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b. Workforce Recommendations

	Use skill standards in incentive programs for industrial energy
efficiency, CHP, and other industry emission reductions
measures to ensure safe and proper performance in the
installation, operation, and/or maintenance of low-carbon
measures and good jobs.

SB 54 offers a model for how to incorporate skill and training requirements in climate 
and air quality programs. As legislated by SB 54, oil refineries have specific worker 
protections and training requirements for workers responsible for retrofits and major 
maintenance and upgrades—commonly known as change-outs.68 SB 54 requires 
refineries to file a risk management plan (RMP) under federal and/or state environmental 
protection and air quality acts and to comply with a modified prevailing wage, 
apprenticeship and journeyperson qualifications, and training requirements on private 
refinery construction. The rationale for workforce specifications is to prevent the use of 
unskilled and untrained workers at facilities that generate, store, treat, transport, and 
otherwise deal with hazardous materials that pose a risk to public health and safety.69 
SB 54 standards could be incorporated into all the climate programs for the emissions-
intensive industries discussed in this section. See Chapter 2 for more explanation of the 
“skilled and trained” labor standard.

In addition to the skilled and trained workforce requirements, specialized certifications 
may be needed for emerging or advanced technologies that require enhanced skills. 
Certifications are most effective when they build upon an existing occupation training 
pathway rather than stand-alone trainings with no prerequisites, when they are validated 
by subject matter experts and are industry-recognized. See Chapter 6, Section III.C for 
a discussion of skill certifications in the context of utility-administered energy efficiency 
incentives, and Chapter 2 for a discussion of certification requirements under SB 54. 

	Support high-road industry training partnerships via
apprenticeship and journey-upgrade training.

As noted above, much of the work generated by the measures discussed in this 
section is carried out by the skilled construction trades who install and maintain 
industrial equipment. Retrofit, replacement, and process improvement work can be 
done with current or new workers trained through existing certified apprenticeship 
programs in the skilled construction trades. As emerging low-carbon technologies, 
equipment, and processes develop, curriculum updates can be incorporated in 
apprenticeship and journey upgrade training. 
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	Support a statewide initiative for pre-apprenticeship for 
construction careers.

Support for pre-apprenticeship is critical to improving inclusion in the skilled construction 
trades. Although there is no specific information about inclusion in the jobs that are 
supported by the incentives and mandates discussed in this section, pre-apprenticeship 
is critical throughout the skilled trades. Any investments related to pre-apprenticeship 
should connect to, align with, or feed into the emerging statewide infrastructure that 
is being modeled by the CWDB High Road Construction Careers (HRCC) initiative, 
described in Chapter 3. This initiative is developing a statewide pre-apprenticeship 
strategy that links to all state and local agencies that award public works contracts.70 
Pre-apprenticeship programs should not be developed to prepare workers for projects in 
particular climate programs, but rather increase access to high-quality career pathways 
in all construction.

B.  Oil and Gas Industries
The oil and gas industries comprise extraction, refining, and pipeline distribution. While 
extraction and refining are included in the analysis on industries above, the petroleum 
sector merits supplemental discussion because California’s overarching strategy to 
avert climate catastrophe is to wean the economy off petroleum-based fuels. All the 
major climate policies—from the Renewables Portfolio Standard, to the Low Carbon 
Fuel Standard, to the Cap-and-Trade Program to regulations on high-GWP gases—are 
designed to provide low-carbon alternatives to our energy, transportation and other 
fuel needs. Whereas manufacturing industries, that consume but do not produce 
petroleum-based fuels, can switch to cleaner sources over time, the fossil fuel producers 
face a more fundamental challenge of reduced demand for the main product they 
produce. 

Californians use 39 million gallons of gasoline daily, about 11 percent of the national 
total, and the state’s consumption has not yet declined.71 But if California is to meet the 
statewide targets for a 40-percent reduction in greenhouse gas emissions below 1990 
levels by 2030 and an 80-percent reduction by 2050, this will be accomplished largely 
by lowering combustion of and demand for fossil fuels.72 CARB’s Scoping Plan shows 
demand for fossil fuels will decrease by more than 45 percent by 2030.73 This drop in 
demand and production, while necessary to combat climate change, increases the 
likelihood of reductions in employment in this sector. It therefore presents a credible 
risk for workers employed in petroleum extraction and refining and affirms the need for 
advanced planning for a just transition.  
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In 2017 there were approximately 57,000 workers in the petroleum sector in California, 
including approximately 11,000 employed in refineries (these figures do not include the 
skilled trades workers employed by contractors on refinery modernization and upgrade 
projects), 9,000 in oil and gas extraction, and 2,000 in oil and gas pipeline work, and 
about 32,000 in natural gas distribution.74 

However, direct employment in the petroleum sector has declined over the last twenty 
five years. Employment in petroleum refining, for instance, is only half what it was in 
1992, even though total refining capacity is nearly unchanged from 1992 to now.75 The 
rate of employment decline was mostly gradual through the years, with no acceleration 
after the implementation of any of California’s climate policies.76 This finding suggests 
that modernization and industrial efficiency have been the prime drivers of job loss, not 
climate policy. For any industry, there are many factors beyond climate policy that impact 
trajectories of growth or decline in employment, and these other factors often have much 
greater impact than the state’s efforts to combat climate change catastrophe. 

a. Workforce Outcomes of Climate Policies in Refineries

i. Changes in Direct Employment

For the period through 2030, it is difficult to predict the impact of climate policy on 
employment in refineries due to the complexities of the policies as well as global market 
trends that affect this industry. In the longer run the risk of job loss is likely to grow, if 
and when California and the rest of the world are successful in thoroughly replacing 
petroleum with low-carbon substitutes.77

For the period through 2030, contraction in the petroleum industry is by no means the 
only inevitable outcome for the petroleum industry in California. Even if production 
declines, actual job loss depends on many factors, including whether employment is 
reduced at the same pace as production, whether attrition and retirement can be used 
to avoid lay-offs, and whether employers provide jobs for their incumbent workers in 
non-petroleum components of their businesses.

While there is uncertainty in the impact of reduced demand for fossil fuels on the 
petroleum sector, averting climate catastrophe does increase the risk of job loss 
in the sector. Addressing this credible risk directly and early is critical for the 
planning of a smooth and equitable transition away from fossil fuel consumption. 
Planning is particularly challenging because policymakers also face the difficulty of 
predicting the cumulative impact of climate policies on petroleum industries over time. 
Understanding the timing and intensity of the decline and designing and implementing 
processes to manage it are key workforce challenges for this sector. 
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ii. Job Quality and Workforce Demographics

Average annual wages for workers in California refineries in 2017 were almost $157,000, 
with blue-collar workers earning a mean hourly wage of about $36.00 per hour.78 The 
sector is characterized by high levels of unionization, with the United Steelworkers union 
representing operations workers at 11 of the state’s 18 refineries. Various building trades 
unions represent about 60 percent of the external contract workers, who are brought in to 
refineries for modernization and upgrades.79 

Refineries employ predominately white and male workers. In 2017, 76 percent of workers 
were white, and 81 percent were male.80 The share of Latinx workers (of all races) has 
increased markedly over the past decade, accounting for 24 percent of workers in 2017.81

The refineries’ workforce is aging. In 1992, 66 percent of workers were under 35, and 
only 10 percent were over 55, while in 2017, 21 percent were under 35, and 29 percent 
were over 55.82 This shift means a significant portion of the refineries’ workforce is 
near retirement age, a characteristic that needs to be considered in the design of a 
worker transition package. Older workers face greater challenges in finding comparable 
work, suggesting that transition assistance should consider a bridge to retirement, as 
discussed in Chapter 4.

iii. New Training Investments

New training programs in the refinery sector were initiated in 2017 in response to SB 54 
and a new refinery Process Safety Management (PSM) regulation, both of which were 
created in the aftermath to the explosion at Chevron’s refinery in Richmond in 2012. Both 
are industry-led labor management partnerships. 

Under SB 54, refiners are required to pay prevailing wage and employ a skilled and 
trained workforce for all major maintenance, upgrade and modernization projects, known 
as turnaround work.83 This has created new demand for high-quality apprenticeship 
training in refinery-related trades. Local 342 of the United Association of Plumbers, 
Pipefitters and Sprinkler Fitters (UA) in Concord, for example, is expanding their 
apprentice programs to meet the demand for this new work, building a large new training 
facility to accommodate an influx of apprenticeships in pipefitting and welding.84 All of the 
apprenticeships related to refinery turnaround work now include a minimum of 20 hours 
of advanced training in refinery safety, as required under SB 54.85

The new PSM regulation requires refiners to develop and implement comprehensive 
engineering and management programs to prevent major chemical releases, fires and 
explosions.86 In most cases, these programs require highly specialized knowledge 
and experience, and now —for the first time in California—the regulation requires 
refiners to involve employees and their representatives “throughout all phases” of 



350

CHAPTER 8: Industrial Sector

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

PSM decision-making, with representatives selected by the employees.87 To ensure 
effective implementation, the regulation requires refiners to train employees in the PSM 
elements in which they will be involved.88 For example, employees at Chevron who 
serve on a Damage Mechanism Review committee must be trained in assessing and 
correcting damage mechanisms, such as corrosion, that could affect—and possibly 
weaken—the refinery’s piping systems, as occurred at the Chevron, Richmond refinery 
in 2012, resulting in a catastrophic vapor cloud explosion and fire.89 The training must be 
continually updated to keep pace with changing conditions in the refineries.

b. Workforce Recommendations
California climate policy has embarked on a transition path that supports emissions 
reductions and pollution abatement of the petroleum industry immediately, and phase-out 
of petroleum as low- and zero-carbon substitute technologies and products become 
available, with an eventual full shift away from petroleum. Worker protections can be 
incorporated throughout this transition. This will ensure that all avenues for retaining jobs 
are maximized while lowering emissions. Lowering emissions through implementation of 
Best Available Retrofit Technology, the mandates for fugitive methane emission capture, 
and IOU and other industrial energy efficiency incentive programs all create jobs. The 
recommendations for labor standards below ensure the work is done by skilled workers, 
jobs are family-supporting and pathways into good jobs are created. Planning for 
possible job loss is also critical, and can be carried out early and throughout the transition 
process. 

	Use skill standards in incentive programs to ensure safe 
and proper performance in the installation, operation, and/or 
maintenance of low-carbon measures, and in decommissioning 
of facilities if they close.

Apply workforce standards to investments in pollution abatement, which creates jobs. In 
the refining sector, skilled and trained workforce requirements are already required for 
upgrades and modernization. These workforce standards can be applied to all major 
emission reduction investments throughout the petroleum and natural gas industries, to 
ensure skill delivery and family-supporting jobs. Within SB 1371, section 977 suggests 
that the CPUC consider, “providing an adequate workforce to achieve the objectives of 
reducing hazards and emissions from leaks, including leak avoidance, reduction, and 
repair.”90 This language could be made stronger, creating a requirement similar to SB 
54 and explicitly requiring prevailing wage, apprenticeship utilization, journeyperson 
qualification, and training requirements on work affecting natural gas infrastructure 
and decommissioning work. See discussion in Section III.A above on mandates and 
incentives and Chapter 2 for more details on the skilled and trained labor standards in  
SB 54.



351

CHAPTER 8: Industrial Sector

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

	Support high road training partnerships in refineries. 

Support industry-led, labor-management training partnerships in the refinery-related 
trades to upgrade incumbent worker skills involved in turnaround work, including 
upgrades for pollution abatement, and explore the opportunity to expand the industry-led 
labor-management training partnership at Chevron for process safety decision-making 
and related training to other refineries across the state. See Chapter 3 for an explanation 
of high road training partnerships.

	Plan for fossil fuel industry changes via an interagency task 
force charged with developing a blueprint for transition. 

This task force should engage stakeholders from labor and affected communities in all 
stages of transition planning and lead a process to:

 ● Use research and stakeholder engagement to identify the most vulnerable 
communities, industries, and localities. Research should include cost estimates for 
employment transition incorporating factors such as alternative worker transition 
assistance packages, options for retraining and job placement, policy options that 
affect speed of industry decline, and firm and worker characteristics, including age 
of workforce, availability of pension plans, attrition and rehiring patterns, layoff 
and severance policies, and other factors. Decommissioning of industrial facilities 
and site clean-up should be included in the analysis and planning, with efforts to 
redeploy the incumbent workers in the decommissioning process.

 ● Develop a proposal for a transition package, using existing resources and 
identifying new sources of revenues, like the GGRF, based on the research and 
stakeholder engagement just described.

 ● Facilitate longer-term regional planning focused on the economic and societal 
transformations that are necessary to diversify and support sustainable regional 
economies. This plan should consider economic development and job-creation 
strategies to help move displaced workers into comparable jobs. Such employment 
may be found in clean energy and other low-carbon work, but also in a variety of 
occupations that use similar skills and require similar experience.
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C.  Low-Carbon Goods Manufacturing Opportunities 
The growth of manufacturing of low-carbon substitutes for traditionally high-emitting 
manufactured goods has been significant. Billions of dollars in private-sector investment 
are developing California industries such as electric vehicles, advanced batteries, HVAC 
technologies for buildings, solar photovoltaic and solar thermal design, advanced 
metering, distributed power management, and countless others.91 California has 
generated more than $22 billion in clean technology venture capital investment from 
2007 to 2017, and 5.4 percent of global clean technology patents.92 

Markets for low-carbon manufactured goods are created by the full gamut of climate 
policies. However, it is difficult to assess the impact or significance of individual policies 
and programs, and likewise to disentangle climate measures from market factors and 
technological innovations that may have occurred even with no climate policy. 

Although California leads the nation in terms of the number of patents and venture capital 
funds for clean technologies, there is no guarantee that manufacturing will expand and 
stay in the state as products move from design to mass production. There is a vast body 
of research on the strategies that local and regional governments have used to promote 
and retain manufacturing jobs, with a mixed record of success.93 These strategies 
include targeted investments in infrastructure and workforce training, assistance with 
access to markets, streamlining of zoning and permitting and tax credits, and incentives 
and subsidies. 94 Often, success depends on customized approaches that are designed 
to exploit particular locational advantages and overcome obstacles that might be 
preventing investment. 

The development of off-shore wind for electricity generation in California presents 
a pertinent example of how customized supports might be able to encourage local 
manufacturing. As noted in Chapter 6 on energy, the state often supports emerging 
low-carbon energy technologies, funding research and development and providing a 
guaranteed market for investors through pilot procurement policies. A recent report 
argues that California could design a more comprehensive strategy for off-shore wind 
technology that could capture not only the final production of electricity from assembled 
wind generators, but also the in-state manufacturing and final assembly of component 
parts for wind turbines. In this case, the report identifies a number of customized 
strategies to root a greater share of the off-shore wind supply chain in California. These 
include investments in port infrastructure needed to site manufacturing and assembly 
facilities close to the enormous wind turbines, as well as more common approaches such 
as procurement, transmission upgrades, and other regulatory actions. 

Procurement is a particularly powerful tool that governments have to support job creation 
in manufacturing, and California policy-makers are taking steps to expand its use, as 
described below.
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1. Programs to Support Clean Technology Development
and Low-Carbon Goods Manufacturing

	Low-Carbon Procurement through Buy Clean California Act
The state government is a large and therefore important buyer of many goods and 
products, some of which are emission-intensive to produce. California is taking steps to 
lead by example, by purchasing goods and products with a lower carbon footprint. 

A key new law is the Buy Clean California Act (AB 262, Chapter 816, Statutes of 2017), 
which requires contractors that bid on state infrastructure and construction projects 
to disclose the greenhouse gas emissions for certain materials, including concrete 
and steel, and requires the state’s Department of General Services (DGS) to develop 
a method for agencies to include this emission data in their review process for bid 
selection.95 DGS is also required to establish and publish threshold levels for the 
maximum-acceptable global warming potential for each category of eligible materials in 
the State Contracting Manual by January 1, 2019. Over time, the levels may be adjusted 
downward to reflect industry improvements. The Act leverages the state’s buying power 
to shape procurement to encourage purchasing of low-carbon goods. In doing so, this 
mandate signals to manufacturers that there is significant demand for low-carbon goods.

A. Workforce Outcomes
By accounting for supply-chain greenhouse gas emissions, the law will incentivize 
purchasing manufactured goods whose production process, including production of 
components, is less carbon intensive. These goods and their components can be 
sourced in California or elsewhere, so this will not necessarily create jobs in the state. 
However, even if there is not an explicit incentive for in-state manufacturing, the policy 
positions California manufacturers on a more level playing field against out-of-state 
manufacturers who are often subject to less strict emissions controls.96 Therefore, the 
Buy Clean California Act is expected in many (but not all) cases to favor California 
production and employment within the state because businesses in California have led 
the nation in clean technology development. 

This policy might or might not favor high-road employers, however. This report has 
documented a number of examples of firms and industry segments that produce 
innovative low-carbon products or use low-carbon processes, but also have low-road 
employment practices. Moreover, while manufacturing jobs paid significantly higher than 
average wages in past decades, recent research shows that is no longer the case. In 
2013, the typical manufacturing production worker made 7.7 percent below the median 
wage for all occupations nationwide.97 
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B. Workforce Recommendations

	Incorporate workforce and job criteria into the Buy Clean
procurement policy for public procurement of manufactured
goods and equipment.

Buy Clean is a strong start to encouraging local clean manufacturing, and procurement 
practices can also be used in a targeted manner to specifically encourage 
family-sustaining jobs and access into them for disadvantaged workers. Chapter 7 on 
transportation documents the U.S. Employment Plan for instance, which addresses job 
creation, job quality, and job access in the procurement of transit vehicles. Procurement 
policies to advance job quality and inclusion are most feasible for purchases of large 
capital equipment (e.g., zero-emission buses) and where the government is the main 
buyer and has the market power to ensure public investment creates public benefits. 
These policies face similar challenges to Buy Clean—the higher the number of small 
inputs, the harder it is to document and influence their production and labor practices. 

The state has the opportunity to incorporate disclosure of workforce impacts, as 
described in the inclusive procurement policies of Chapter 2 and Chapter 7, along with 
disclosure of greenhouse gas emissions in the Buy Clean procurement policy.98 
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IV. Summary Recommendations

Exhibit 8.5. Key Recommendations for the Industrial Sector

Manufacturing 
and Fossil Fuel 
Industries

 Use skill standards in incentive programs for industrial energy
efficiency, CHP, and other emission reductions measures
to ensure safe and proper performance in the installation,
operation, and/or maintenance of low-carbon measures.

 Plan for industry transition away from fossil fuels and the risk
of job loss in the petroleum sector and manufacturing, and
develop just transition programs.

 Support High-Road Industry Partnerships.

z Support the development of skill-upgrade programs for
incumbent workers through journey-upgrade programs
for the skilled trades who carry out pollution abatement
and emission upgrades in refineries and other emission-
intensive industries.

z Support the development of industry-led labor-management
training partnerships in operations in refineries.

 Support the state-wide pre-apprenticeship strategy to broaden
opportunities for workers from disadvantaged communities to
access family-supporting careers in the skills trades.

Clean-Tech 
Development 
and Low-Carbon 
Goods 
Manufacturing 
Opportunities

 Incorporate workforce and jobs criteria in Buy Clean
responsible procurement policies for state purchases of goods
and services.

All Industrial 
Subsectors

 Use job impact metrics to measure the impact of climate
incentive and investment programs on quantity of jobs, job
quality and job access.

 Incorporate workforce analysis into emerging technology
support programs.

 Track training program outcomes for graduation rates,
attainment of industry-recognized credentials, job placement,
retention, wages and wage progression.
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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/pubsw/reports/2000_2017/ghg_inventory_trends_00-17.pdf. 

The Scoping Plan expects emissions to keep rising in this sector but identifies measures 
to limit the growth of emissions significantly. Exhibit 9.2 shows emissions from the 
waste sector in 1990 and 2017 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.

I.  Overview of Sector and Key Climate Policies
The waste sector, which includes waste management and recycling comprised 2 percent 
of statewide emissions in 2017. Exhibit 9.1 shows the importance of emissions from 
waste as a share of total emissions.

Exhibit 9.1. Waste Sector Emissions (MMTCO2E) as of 2017

https://ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf
https://ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf
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Exhibit 9.2. Waste Sector Emissions, 1990 and 2017, and Expected Range of 
Emissions in 2030 after Implementation of Scoping Plan Measures (excluding 
reductions from the Cap-and-Trade Program) 

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. 

Since 1989, when California enacted the Integrated Waste Management Act (IWMA; 
Assembly Bill 939, Sher, Chapter 1095 Statutes of 1989),1 the state has led the nation in 
mandating a decrease in the quantity of solid waste it sends to landfills. Established in 
2011 by Assembly Bill 341 (Chesbro, Chapter 476, Statutes of 2011),2 75 percent of all 
waste generated must be source-reduced, recycled, or composted by 2020. The IWMA 
also established a statewide permitting, inspection, and enforcement structure that later 
became the California Department of Resources Recycling and Recovery (CalRecycle), 
the agency currently responsible for implementing the state’s climate policies in the 
waste industry. In 2016, California established a statewide target for organic waste 
(Senate Bill 1383, Lara, Chapter 395, Statutes of 20153), mandating a 75 percent 
reduction in organic waste disposal from 2014 levels by 2025 as part of the state’s 
Short-Lived Climate Pollutant (SLCP) reduction strategy to phase in organic waste 
recycling requirements by 2022.4

https://ww3.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf


369

CHAPTER 9: Waste Sector

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

The waste sector’s most significant impact on climate change is from the large quantity 
of methane emissions produced by landfills. Within CARB’s greenhouse gas inventory, 
emissions from the waste sector consist of methane and nitrous oxide, with methane 
being the primary contributor, from landfills (94 percent) and from commercial-scale 
composting (a small fraction).5 The sector emitted 8.85 million metric tons of carbon 
dioxide equivalent (CO2e) in 2014, approximately 2 percent of the state’s total annual 
greenhouse gas emissions.

Almost all methane emissions from the sector are derived from the landfill disposal 
of organic waste, which comprises two-thirds of all landfilled material. Organic waste 
includes compostable materials such as food waste, green waste, landscape and 
pruning waste, nonhazardous wood waste, and food-soiled paper; additionally, materials 
like cardboard and paper are organic in nature but are typically recycled as commercial 
commodities rather than through composting.6 Diverting plastic, glass, and aluminum 
materials from landfills to recycling facilities also serves to reduce greenhouse gas 
emissions from the waste sector, although indirectly because reuse and remanufacturing 
generate fewer emissions than manufacturing from virgin materials. While increasing 
recycling remains an important part of the state’s greenhouse gas emissions reduction 
strategy, diverting organic waste from landfills is the priority because it reduces methane 
(a Short-Lived Climate Pollutant, SLCP) emissions directly. 

As an essential component of SB 1383, CalRecycle is implementing a strategy to ensure 
that by 2025, local jurisdictions prevent at least 75 percent of all organic waste from 
ending up in a landfill and reduce by 20 percent the edible food destined for landfills.7 
When fully implemented, the organics diversion and food waste prevention and rescue 
programs will reduce methane emissions by an estimated 4 million metric tons of CO2 
equivalent by 2030.8 

CalRecycle has not seen a meaningful decrease in the per-capita amount of material 
that ends up in the landfill since 2009, despite the state continuing to push toward new 
and more aggressive diversion targets. Indeed, 2016 marked the fourth consecutive year 
in which per-capita disposal increased. In addition, the state’s rate of diversion (i.e., the 
percent of waste that is diverted from landfills to recycling, composting, and other uses) 
has gone down in recent years, from 50 percent in 2014 to 44 percent in 2016.9 

There is urgency at the state level to correct this trend and move meaningfully toward 
the 75 percent diversion target by 2020 established by AB 341. In order for California 
to reach the 2020 mandate, more than half of the solid waste that is currently disposed 
of in landfills would need to be reduced, recycled, or composted.10 Reaching this target 
would require rapid growth in diversion programs and in the development of facilities for 
processing waste at the local level. Increasing diversion and building new facilities for 
diverted materials could contribute to significant job creation—from entry-level jobs to 
advanced, professional careers—because of the steady flow of committed and skilled 
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workers that would be needed to process and remanufacture the additional waste. In 
addition, waste diversion is more complex and creates more jobs than landfilling.11 

Waste management has historically been provided or managed by local governments 
and is generally viewed as a core local governmental responsibility.12 Throughout 
the history of the industry, waste workers employed by a public entity, those who are 
members of a union, and especially, waste workers who are both have had the ability 
to make gains in working conditions and pay. The sanitation workers’ strike in Memphis, 
Tennessee, that Dr. Martin Luther King, Jr. famously attended in his final days was 
sparked by the death of two sanitation workers on the job and workers’ subsequent 
demand that the city recognize the union, improve safety, and raise wages.13 After Dr. 
King’s assassination, the city recognized the union and agreed to higher wages, and 
organizing efforts by sanitation workers elsewhere led to better job quality in this industry. 

In more recent years, new labor and workforce challenges have arisen as subcontracting 
has become more prevalent in the waste industry. Wages and working conditions 
for public sector sanitation workers continue to generally be decent. Subcontracting, 
however has reduced California’s share of public workers in the waste management 
and remediation industry to only 1.6 percent.14 In the private waste hauling industry 
throughout the United States, including in California, there are long-standing low-road 
employment practices, such as insufficient training, dangerous working conditions, long 
and inconsistent shifts, and wage theft.15 In this environment, employees cannot perform 
at their best, and this impact is evident in efficiency and diversion rates. For this reason, 
high-road employment practices and successful diversion go hand in hand. Employees 
who are well trained and well treated will stay on the job longer, gain more expertise, and 
perform higher quality work and/or be more productive. 

Directly employing waste workers as municipal employees, as was more common 
in the past, might be the most effective way to ensure high-road labor and workforce 
development practices. Another method to improve employment (and environmental) 
outcomes in this sector would be to use the government contracting process to 
structure the market in ways that lead to high quality careers and increase access 
for disadvantaged workers. For instance, California could mandate or incentivize 
high-road training and employment practices for waste sector contracts involving state 
funds. Local governments are mainly responsible for waste services, however, which 
means municipalities and counties would need to integrate high-road labor practices 
via mandates or incentives in the bidding processes they oversee. Local jurisdictions 
could seek waste management contractors based on required high-road practices and a 
responsible contracting model. 
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The following key policies affecting the waste sector are the following:

	General Statewide Diversion Mandates and Goals 

	Integrated Waste Management Act (Assembly Bill 939, Sher, Chapter 1095, 
Statutes of 1989)

Required 50 percent waste diversion by 2000, with a monitoring and enforcement 
system at the state level to ensure compliance.16 It was the first legislation in 
the country to prioritize source reduction and diversion, and it changed the way 
California approached waste management. The 2000 target was reached by most 
local jurisdictions.

	Solid Waste Per Capita Disposal Measurement Act (Senate Bill 1016, 
Wiggins, Chapter 343, Statutes of 2006)17 

Required each jurisdiction to establish a 2002-2006 base rate of total waste 
generated in pounds/per person/per day, and required jurisdictions to landfill no 
more than 50 percent of that amount.18 The state began checking compliance in 
2007 through a yearly report that each local jurisdiction was required to submit to 
CalRecycle.19 The timing of this change meant that local jurisdictions measured 
the base rate during the economic boom years and measured disposal rates 
just as the recession began in 2008. For this reason, the vast majority of local 
jurisdictions in California achieved their target immediately. Since then, however, 
the state has emerged from the recession and Assembly Bill 1594 (Williams, 
Chapter 719, Statutes of 2014)20 mandated a change in how alternative daily 
cover (ADC, non-earthen materials used to cover landfills) is counted as disposal, 
so for both reasons some local jurisdictions are expected to have trouble 
maintaining compliance without implementing new diversion programs.21 

	75 Percent Statewide Recycling Goal and Mandatory Commercial Recycling 
(Assembly Bill 341, Chesbro, Chapter 476, Statutes of 2011)

Required 75 percent of solid waste generated to be reduced, recycled, or 
composted by 2020 and established more stringent requirements for what can be 
considered diversion. To achieve the 2020 mandate, the law required mandatory 
commercial recycling beginning in 2012, with the goal of recycling an additional 
2 million to 3 million tons of materials annually by the year 2020.22 It required all 
businesses generating more than four cubic yards of commercial solid waste 
per week and all multifamily buildings of five units or more to institute a recycling 
program as of July 1, 2012. AB 341 authorized local jurisdictions to collect a fee to 
cover the cost of running the program23 and authorized districts to implement an 
enforcement program.24 CalRecycle reviews the actions of local jurisdictions and 
can impose penalties for noncompliance.
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	Direct Reporting Requirements (Assembly Bill 901, Gordon, Chapter 746, 
Statutes of 2015)25 

Provided CalRecycle with enforcement authority for existing disposal reporting 
requirements, thus enabling CalRecycle to accurately measure progress toward 
the 75 percent target.

	Organic Waste Recycling 

	Mandatory Commercial Organics Recycling (Assembly Bill 1826, Chesbro, 
Chapter 727, Statutes of 2014)26

Progressively tightened requirements for businesses generating a certain amount 
of organic waste.27 Initially, the requirements applied to businesses generating 
at least eight cubic yards of organic waste per week; as of January 1, 2017, the 
threshold was reduced to four cubic yards per week. If, in 2020, CalRecycle 
determines that organic waste disposal has not been reduced by 50 percent 
from 2014 levels, it will require compliance from businesses that generate at 
least two cubic yards of total solid waste per week. This change would leave very 
few businesses exempt. The law required local jurisdictions to have an organic 
waste recycling program in place by January 1, 2016, and to inform businesses 
of the requirement. The law also supports transportation biofuel development 
from organic waste. As of August 2017, local jurisdictions were required to 
begin including information on program implementation in their annual reports. 
CalRecycle has already begun to monitor compliance.

	Compostable Organics (Assembly Bill 876, McCarty, Chapter 593, Statutes 
of 2015)28

Addressed longer-term planning for organics infrastructure, requiring counties 
and regional agencies to report their organic waste output and processing 
infrastructure needs in the state’s Electronic Annual Report (EAR) beginning on 
August 1, 2017. 

	Organic Waste Composting Promotion (Assembly Bill 1045, Irwin, Chapter 
596, Statutes of 2015)29

Required CalEPA, in coordination with CalRecycle, the State Water Resources 
Control Board (SWRCB), ARB, and California Department of Food and Agriculture 
(CDFA) to develop and implement policies that divert organic waste from landfills 
through composting and appropriate uses of that compost.
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	Bioenergy Market Adjusting Tariff (Senate Bill 1122, Rubio, Chapter 612, 
Statutes of 2012)30

Created a bioenergy incubation program requiring the state’s three large 
investor-owned utilities (PG&E, Southern California Edison, San Diego Gas and 
Electric) to procure a share of the required 250 megawatts of renewable capacity 
from small-scale bioenergy projects that commenced operation on or after June 1, 
2013.

	Biomethane Pipeline Injection (Assembly Bill 1900, Gatto, Chapter 602, 
Statutes of 2012)31

 Established standards for biogas pipeline injection, requires gas producers 
to be responsible for the costs of biogas pipeline injection, and established a 
ratepayer-funded program of up to $40 million to assist the nascent biogas market 
with interconnection costs.

	Short-Lived Climate Pollutant Reduction Strategy

	Senate Bill 605 (Lara, Chapter 523, Statutes of 2014)32 

Required CARB to develop a strategy to reduce short-lived climate pollutants 
(SLCPs), including methane. 

	Senate Bill 1383 (Lara, Chapter 395, Statutes of 2016)33

Mandated CARB’s Short-Lived Climate Pollutant Reduction Strategy be 
implemented by January 1, 2018. It also specifically addressed the reduction of 
methane emissions from landfills through the diversion of organic waste. The 
strategy adopted by CARB requires CalRecycle to meet specific benchmarks for 
keeping organic waste out of landfills: 50 percent below the 2014 level by 2020, 
growing to 75 percent by 2025. It also specifies that not less than 20 percent of 
the edible food destined for the organic waste stream is to be recovered to feed 
people in need by 2025. CalRecycle is in the process of drafting regulations, which 
will be finalized and take effect by January 1, 2022. CalRecycle, in consultation 
with CARB, must analyze the progress that the waste management sector 
and state and local governments have made in achieving the 2020 and 2025 
targets by July 1, 2020. As part of SB 1383, the California Energy Commission 
was required to develop recommendations regarding the production and use of 
renewable natural gas (RNG) as part of the 2017 Integrated Energy Policy Report 
(IEPR) and based on these recommendations, to adopt policies and incentives to 
increase sustainable production and use of RNG.34
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II.  Industries and Occupations Affected
The main industry impacted by the proposed greenhouse gas emission reduction 
measures is the waste management and remediation service industry (NAICS 562). 
As of 2016, there were just under 48,000 workers in this industry in California.35 The 
vast majority of these workers are private-sector employees. Exhibit 9.3 shows 
the detailed 4-digit NAICS segments of this industry: waste management and 
remediation, waste collection and waste treatment and disposal. The occupational 
distribution in all three of these industry segments is very similar: the vast majority are 
blue-collar occupations.

Exhibit 9.3. NAICS Industries within Waste Management and Remediation Services 

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

Exhibit 9.4 shows that the largest occupation within the waste management and 
remediation service industry in California is that of “refuse and recyclable material 
collectors,” the sanitation worker who collects trash, recyclables, or organic waste 
from residences and businesses. These workers drive or help on waste collection 
vehicles, and they account for 23 percent of all waste management and remediation 
service industry workers. 

Waste processing workers, who sort the waste by hand and otherwise move or 
handle the material once it arrives at a waste processing facility, make up 10 percent 
of the industry.” Material moving workers, those who use heavy machinery to move 
waste around, make up less than 1 percent. Waste processing jobs exist largely as 

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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a result of diversion efforts, as these are the workers who process the waste that 
does not go to the landfill. A widely cited 2011 report by National Resources Defense 
Council estimated that of the jobs created by increasing California’s diversion rate 
to 75 percent, 31 percent will be created in materials collection and 24 percent in 
materials processing, while most of the rest are in manufacturing that uses recycled 
feedstock.36

Exhibit 9.4. Top 10 Occupations in Waste Management and Remediation Services

SOC 
Code Occupation Title

% Share of 
Occupations 

in Sector 
(NAICS 562) 

Landfilling, 
Diversion, 
or Both

25th 
Percentile 

Hourly 
Wage

 50th 
Percentile 

Hourly 
Wage 

 75th 
Percentile 

Hourly 
Wage 

53-7081 Refuse and Recyclable 
Material Collectors 23% Both $18.50 $22.50 $26.40

53-7062
Laborers and Freight, 
Stock, and Material 
Movers, Hand 

10% Largely 
diversion $10.40 $12.70 $15.80

47-4041 Hazardous Materials 
Removal Workers 9% N/A $16.10 $19.10 $23.80

53-3032 Truck Drivers, Heavy 
and Tractor-Trailer 7% Largely 

diversion $17.10 $21.30 $25.00

49-3031
Bus and Truck 
Mechanics and Diesel 
Engine Specialists 

3% Both $20.00 $24.10 $30.00

43-5111
Weighers, Measurers, 
Checkers, Samplers, 
and Recordkeeping 

3% Largely 
diversion $15.00 $17.30 $20.10

47-4071
Septic Tank Servicers 
and Sewer Pipe 
Cleaners

2% N/A $15.00 $18.10 $23.10

47-2061 Construction Laborers 2% Both $24.80 $29.50 $39.50

47-1011
First-Line Supervisors 
of Construction Trades 
and Extraction Workers

2% Both $10.00 $11.70 $16.20

43-4051 Customer Service 
Representatives 2% Both $14.20 $17.50 $21.50

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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The waste sector comprises residential hauling, commercial hauling, which are 
sometimes separate businesses, and waste processing which generally includes 
both commercial and residential waste. The commercial hauling segment includes all 
businesses, industries, and large apartment buildings (i.e., 5 units or more); residential 
includes single-family homes and small apartment buildings with less than five 
units. Material processing facilities include material recovery, composting, digestion, 
transformation (incineration), and landfilling. CARB does not include medical and 
hazardous waste in its consideration of this sector.37 

There are two national, publicly traded companies with a large market share in California: 
Waste Management, Inc. and Republic Services, Inc. Regional companies comprise the 
rest of the industry, with some of these smaller firms operating in multiple states. Many 
companies operate in both residential and commercial waste, and often, the collection 
and processing of waste is vertically integrated within a single company.

Municipal waste services, where a local government entity hires waste workers directly, 
has all but disappeared. According to the U.S. Bureau of Labor Statistics, 98.4 percent of 
California’s waste management and remediation service workers are in the private sector, 
while only 1.6 percent are in the public sector.38 Most local jurisdictions have established 
a contracting process for securing both residential and commercial waste management 
services from private firms. This process involves the submission and evaluation of 
bids in response to a request for proposals (RFP), which allows local governments the 
opportunity to mandate or incentivize high-road practices should they choose to do so. 
Local jurisdictions often take a hands-off approach with waste haulers in the commercial 
sector; although licenses are required, they often have minimal stipulations. In these 
cases, the waste services contract is between the commercial client and the waste 
management company directly. Where it exists, this “open-market” or “nonexclusive” 
practice impedes attempts to improve diversion rates as well as employment practices, 
as explained below. 

A handful of industries outside of waste will also be affected by the policies under 
discussion here. As the state moves forward with its organic waste recycling mandates, 
for instance, new facilities are likely to be needed to process the additional quantities 
of compostable organic waste, stimulating employment in the industrial building 
construction industry (NAICS 23621). There may also be a need for additional 
remanufacturing facilities that use recycled materials as feedstock, stimulating both 
the building construction and the manufacturing industries (NAICS 31-33).39 Organic 
waste, the primary focus of the state’s diversion policy drivers is cost-prohibitive 
to transport. As a result, with the exception of paper and cardboard, organic waste 
generated in California is typically managed entirely in California (currently through 
compost, anaerobic digestion, or landfill disposal). Recycling an additional 20 million 
tons of organic waste that are currently landfilled by 2025, as called for in SB 1383, is 
estimated to create 11,700 permanent jobs and more than 80 new or expanded compost 
or anaerobic digestion facilities according to CalRecycle.40 More detailed projections of 
employment growth would be highly speculative at this time. 
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In addition, CalRecycle’s new focus on food rescue has resulted in more funding for 
organizations involved in the operation of food banks. For that reason, the religious, 
grant-making, civic, professional, and similar organizations industry (NAICS 813) 
will also be impacted in a range of occupations. The funds already distributed for this 
program have been largely used for the purchase of equipment to safely store the 
food, and direct job growth is likely limited due to emphasis on investment in capital 
(i.e., food storage equipment) more than in labor.

III.  Key Policies for the Waste Sector
The following section addresses the workforce issues embedded in the major climate 
policy areas in the waste sector. The section first examines the available evidence 
on current workforce outcomes. It then discusses the climate policy mechanism and 
identifies the additional workforce policy levers that the agencies responsible for 
implementing the climate policies can employ in order to create good jobs and the 
demand for skilled labor. It 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 climate policies in this sector.

A. Statewide Diversion Mandates
The main driver of industry change in the waste sector flows from state diversion 
mandates. CalRecycle is approaching the task of ensuring compliance with the 
statewide diversion mandates placed on local jurisdictions in multiple ways. The 
official strategies for achieving the state’s 75-percent diversion target are contained 
in CalRecycle’s AB 341 Report to the Legislature in 2015. These include moving 
organics out of the landfill; expanding the recycling/remanufacturing infrastructure 
(i.e., permitting, compliance assistance and financing); exploring new models for 
state and local funding of sustainable waste management programs; promoting state 
procurement of post-consumer recycled content products; and promoting extended 
producer responsibility, in which producers are obligated to take financial and/or physical 
responsibility for the treatment or disposal of post-consumer products.41 

	Diverting Organic Waste from the Landfill
Organic waste (i.e., compostable materials such as food waste, green waste, landscape 
and pruning waste, nonhazardous wood waste, and food-soiled paper) is the largest 
waste stream in California, accounting for nearly half of all solid waste generated 
annually in the state.42 Essential to both achieving the state’s diversion mandate and 
reducing methane emissions, the diversion of organic waste from landfills has been 
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at the center of many of the state’s waste-related policies. For instance, the state’s 
Short-Lived Climate Pollutant Reduction Strategy, approved in 2016, requires that local 
jurisdictions divert 75 percent of organic waste by 2025. Mandatory commercial organics 
recycling, passed in 2014, requires any business producing more than four cubic yards of 
solid waste per week to establish an organic waste diversion program.43

The two main methods being used to divert organic waste from landfills are composting 
and digestion.44 In composting, organic material is allowed to break down in a controlled, 
open-air environment; in digestion, the material breaks down in a closed environment, 
such as a tank. Composting is aerobic (exposed to gaseous oxygen), whereas digestion 
can be either aerobic or anaerobic (deprived of gaseous oxygen). When the digestion 
process takes place in a closed environment, 100 percent of the methane produced 
by the decomposing material can be captured, which makes digestion superior to 
composting when considering the reduction of short-lived climate pollutants. Open-air 
composting does emit methane, although far less than landfilling. Incineration, which 
involves the burning of waste, is another organic waste diversion method, but is viewed 
as environmentally inferior to other methods and is not a target for growth.45

Both composting and digestion can be used to produce environmentally friendly products. 
Composting produces mulch, fertilizer, and other beneficial soil additives. Digestion 
produces renewable natural gas (RNG) that can replace fossil natural gas and be used 
to directly to generate electricity or provide thermal energy, or RNG can be refined into a 
transportation fuel. Studies indicate that California could produce nearly 300 billion cubic 
feet of renewable natural gas per year from organic waste, enough to replace 75 percent 
of all the diesel fuel used by motor vehicles in the state.46 Composting facilities are less 
expensive to build than digestion facilities, and both types of facilities face difficulties in 
finding locations and securing approval. For this reason, the state has recommended 
that, where feasible, existing, closed-environment wastewater processing facilities also 
accept and process non-solid organic waste (e.g., food waste and fats, oil, and grease).47 

Recycling, in addition to organic waste diversion, is important to meeting the state’s GHG 
emissions reduction targets, as well. Mandatory commercial recycling, implemented in 
2012, was designed to achieve a reduction in greenhouse gas emissions of five million 
metric tons of CO2e. It is impossible to track how much of the state’s current diversion 
rate is attributable to the recycling destined for remanufacturing versus the diversion 
of organic waste; local jurisdictions are not required to report recycling quantities and 
CalRecycle will not have statewide tracking of recycling until 2019. Nonetheless, it 
is clear that many local jurisdictions have already taken action on recycling whereas 
organic waste diversion programs are less common.48 Recycling is also limited by 
remanufacturing and infrastructure capabilities.

A CalRecycle analysis of diversion rates in the commercial waste sector illustrates the 
significance of organic waste diversion.49 Currently, the commercial sector in California 
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landfills 64 percent of its total waste, diverting 7 percent through curbside organic waste 
programs and 8 percent through curbside recycling. CalRecycle, however, considers 43 
percent of this total waste to be recoverable through organics diversion (into compost 
or mulch) and 25 percent through recycling. The potential gain for organic waste (36 
percent) is therefore considerably higher than the potential gain for recycling (17 percent)

	Expanding the Recycling/Remanufacturing Infrastructure
There are not enough remanufacturing facilities in the state to handle the recyclable 
materials being collected. Existing remanufacturing facilities in California are near 
capacity and still only handle 2.3 million tons of recyclable feedstock; the rest must be 
exported.50 The United States as a whole exports about a third of its recycling, nearly 
half of it to China.51 Shipping recyclable materials to other states or nations is not the 
best choice for decreasing greenhouse gas emissions. It also subjects California to 
market volatility. In January 2018, for example, China tightened its standards and banned 
imports of various types of plastic and paper, wreaking havoc in the industry and leaving 
thousands of tons of recycled material with no place to go but the landfill.52 

To address the deficit in remanufacturing capacity, CalRecycle is working with businesses 
on multiple levels to assist in the development of additional recycling facilities. The 
20-year-old Recycling Market Development Zone program, which includes tax breaks, 
incentives and attractive loans to manufacturers using feedstock from the waste stream, 
is one such initiative, though CalRecycle admits it is underfunded.53 The Legislature has 
allocated Greenhouse Gas Reduction Fund (GGRF) monies to support remanufacturing 
facilities through CalRecycle’s Organics and Recycling Manufacturing Loans and the 
Recycled Fiber, Plastic, and Glass Grants programs.54 

Similarly, there are not enough organic waste processing facilities in the state to 
handle the large increase in organic waste diversion that the state will require. In 
2015, CalRecycle calculated that capacity for organic waste processing was less 
than one-half—perhaps only one-third—of what was needed to handle the mandated 
diversion.55 In 2015, California had 30 anaerobic food waste digesting facilities, which is 
nearly twice the number of such facilities in Wisconsin, the second-leading state, with 17 
facilities.56 Some progress has been made: As of May 2017, at least 11 new anaerobic 
digestion facilities were either pending or in the permitting stage in California,57 however, 
more will be needed. A representative from CR&R—operator of the world’s largest 
anaerobic digestion facility, located in Perris, Riverside County—stated that about 50 
more facilities are needed throughout the state.58 To assist with organic waste processing 
capacity, CalRecycle works with local governments, shepherding businesses through the 
approval processes and providing grants through its GGRF allocations.59 Development 
of new organic waste processing facilities remains a challenge, however, because 
multiple agencies are involved in the approval process and they maintain different, and 
sometimes even conflicting, requirements from one another, according to a consultant in 
the industry.60



380

CHAPTER 9: Waste Sector

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

	Promoting State Procurement of Post-Consumer 
Recycled-Content Products

The State Agency Buy Recycled Campaign program encourages state purchases of 
recycled-content products. Existing law requires each state agency to ensure that 
at least 50 percent of reportable purchases are recycled products, with the mandate 
extended to 75 percent of reportable purchases starting January 2020.61 However, only 
$200 million out of an annual $14 billion of total state spending on good and services has 
been documented as spent on post-consumer recycled-content products.62 CalRecycle 
is exploring ways to improve this program.

	Exploring New Models for State and Local Funding of 
Sustainable Waste Management Programs and Promoting 
Extended Producer Responsibility

Both these CalRecycle strategies face obstacles due to current costs. Diversion at the 
scale the state has mandated will be expensive, as the waste management industry 
has externalized environmental costs to date and local jurisdictions have emphasized 
lowest-cost when evaluating bids for waste management services. Improving wages and 
working conditions and instituting more professional behavior in the industry can help 
improve operational efficiency, but in the current environment, there is a danger that the 
low cost of landfilling will continue to win out unless mandates are strictly enforced.

CalRecycle is exploring new models for state and local funding of sustainable waste 
management programs. This includes exploring a strategy known as extended producer 
responsibility, or product stewardship, which is intended to place a shared responsibility 
for end-of-life product management on the producers and other entities involved in the 
product chain, instead of the general public.63 The statutory authority to make product 
stewardship the norm has not yet been established. Alternatively, increased allocations 
from the GGRF and other public (i.e., state and local) funding mechanisms could support 
new waste processing facilities. If nothing is done, the cost of the state’s diversion 
mandates are likely to fall on residential and commercial producers of waste and local 
governments will likely be forced to take the unpopular step of raising rates.

	CalRecycle Enforcement of State Diversion Mandates
Local governments have been tasked with enforcing state diversion mandates, and 
CalRecycle has the right to investigate and impose financial penalties on local 
governments if they do not comply. Local governments have broad authority to establish 
enforcement programs and institute fees to fund an increase in diversion programs and 
processing facilities, whether as a direct fee on producers of waste or as a fee paid by 
haulers that is then passed on to producers. However, increased fees are politically 
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unpopular. The Los Angeles City Council recently included requirements for increased 
diversion and high-road employment practices in a new exclusive franchise program 
on the commercial side of the industry, and city officials faced anger from the business 
community when the program resulted in an increase in rates.64 Oakland experienced a 
similar problem.65

In January 2017, a letter from Scott Smithline, director of CalRecycle, to all statewide 
elected officials and recycling coordinators communicated the urgency with which the 
state intends to move forward with its diversion mandates.66 The letter makes clear that 
if at a minimum, a jurisdiction is not making a good faith effort to implement mandated 
diversion programs, CalRecycle will initiate a formal public review sooner rather than 
waiting until the end of the regular four-year review cycle. 

	Greenhouse Gas Reduction Fund (GGRF) Allocations
By the end of Fiscal Year 2017-18, CalRecycle had received a cumulative amount of 
$111 million from the GGRF for waste diversion efforts,67 which were used to fund the 
following programs: the Recycled Fiber, Plastic, and Glass Grant Program for supporting 
the development of remanufacturing facilities; the Organics Grant Program for supporting 
the development of organic waste processing facilities; and the Food Waste Prevention 
and Rescue Grant Program to get edible food otherwise destined for the landfill to those 
who need it.68 The Organics Grant Program has received the majority of the above funds. 
In the 2017-18 funding cycle, the following projects were funded through this program 
(see Exhibit 9.5).

Exhibit 9.5. Projects Funded through CalRecycle’s Organics Grant Program 2017-1869

Grantee and Partners County Project Description Total Award

Arakelian Enterprises, 
Inc. (DBA Athens 
Services)

San 
Bernardino

Upgrade Victorville windrow composting facility 
to an aerated static pile composting system to 
increase capacity, reduce air emissions, and 
help protect water quality.

$3,000,000

Best Way Disposal 
Company, Inc. (DBA 
Advance Disposal Co.)

San 
Bernardino

Equipment upgrades at material recovery facility 
in Hesperia to remove contaminants from 
organic waste to divert the clean material for 
composting.

$2,481,250

Burrtec Waste Industries, 
Inc. Riverside

Construction of new covered composting system 
at Robert A. Nelson material recovery facility 
and transfer station near Riverside.

$3,000,000
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Grantee and Partners County Project Description Total Award

Contra Costa Waste 
Services, partnering with 
Food Bank of Contra 
Costa and Solano

Contra 
Costa

Purchase of new equipment and infrastructure 
upgrades at Mount Diablo Resource Recovery 
park to utilize existing anaerobic digesters for 
increased organic waste landfill diversion and 
biogas production. Includes a food rescue 
partnership with Food Bank of Contra Costa and 
Solano.

$4,000,000

CR&R Incorporated Riverside

Third of a three-phase project at a current 
anaerobic digestion facility in Perris. Expansion 
increases organic waste landfill diversion and 
increases biofuel used to fuel CR&R vehicle 
fleet. 

$4,000,000

Recology Yuba-Sutter Yuba

First of a three-phase project to construct a new 
compost facility at Ostrom Road Landfill. This 
project received $2.8 million in a previous grant 
cycle. 

$216,865

Santa Barbara County Santa 
Barbara

Develop an anaerobic digestion facility at the 
Tajiguas Landfill to process currently landfilled 
organics into biogas and compost.

$4,000,000

Upper Valley Disposal 
Service, partnering with 
Sacramento Food Bank 
and Family Services

Napa

Construction of new “organics blending barn” to 
mix food, green, and wood waste for composting. 
Includes a food rescue partnership with 
Sacramento Food Bank and Family Services.

$1,250,000

Waste Management of 
Alameda County, Inc., 
partnering with Alameda 
County Community Food 
Bank

Alameda

Purchase of pre-processing equipment for a new 
organic material recovery facility in San Leandro. 
Separated materials will be composted at a new 
facility co-located at the Davis Street complex. 
Includes food rescue partnerships with Alameda 
County Community Food Bank.

$3,000,000

West Coast Waste Madera

Construction of a new aerated static pile 
composting facility to divert currently landfilled 
organic material. This project received $1.2 
million in a previous grant cycle.

$161,326

Total   $25,109,441
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One example of an initiative funded in part by CalRecycle’s Organics Grant Program is 
an anaerobic digestion facility in Perris, Riverside County.70 The facility, which became 
fully functional in April 2017, produces enough renewable natural gas to displace four 
million gallons of diesel fuel, and the liquid and solid material left over from the process is 
turned into 260,000 tons of natural fertilizer.71 CR&R, the waste company that partnered 
with the city to develop the digester, plans to fuel 900 of its waste collection vehicles from 
the RNG produced at the site.

In conclusion, there are significant challenges in meeting the state’s diversion targets. 
In its 2015 report to the Legislature, CalRecycle noted that its annual funding is not 
enough to cover the overall effort to reach 75-percent diversion by 2020.72 The GGRF 
only partially fills the funding gap. With landfilling and fossil natural gas priced very low, 
and the cost of building waste processing facilities high, renewable natural gas is not 
economically competitive enough to spur private investment, though it promises large 
returns in methane emission reduction. Funding for the promotion of remanufacturing 
development, to support the state’s recycling mandates, is also lacking as the Recycled 
Fiber, Plastic, and Glass Grant Program has not received funding since 2016-17. Without 
complementary funding, state waste mandates will be difficult to enforce upon local 
authorities who must gain support from residents and businesses for unpopular rate 
increases.

1. Workforce Outcomes from Statewide Diversion 
Mandates

a. Job Growth
Evidence suggests that far more jobs will be created through diversion than have 
been created through landfill disposal.73 There have also been some perhaps overly 
optimistic estimates of the number of jobs yet to be created. In a 2014 report for the 
Natural Resources Defense Council, Tellus Institute estimated that achieving California’s 
75-percent diversion goal, as established in AB 341, could create 110,000 direct jobs.74 
More than 34,000 of these jobs would be in materials collection, 26,000 in materials 
processing, and 50,000 in manufacturing using the recovered materials, although not 
all manufacturing jobs will necessarily be in California. The same report predicts 14,000 
direct jobs in organic waste diversion. In an analysis of the mandatory commercial 
organic waste recycling law (AB 1826), CalRecycle estimated that composting creates 
an average of four jobs for every 1,000 tons of material diverted, approximately four 
times more than landfilling.75 When discussing job creation for an organic waste 
digestion facility with a capacity of 400 tons per day, a representative from the operator 
of the facility, CR&R, cites 50 temporary construction jobs, 25 permanent jobs for 
sorters and grinders who prepare the waste for the digester, and 10 permanent jobs for 
engineers and chemists who keep the digester operating properly.76 
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This large anticipated job growth has not yet been realized. The total number of waste 
management employees, not including remediation and landfill workers, is up 7.6 
percent from 2012.77 However, the Gross State Product grew by 15 percent during 
the same period, suggesting that it is the state of the overall economy, not diversion 
mandates, that is responsible for this job growth.78

By 2017, when the CARB Scoping Plan was published, California’s diversion rate had 
actually declined, and similar potential job creation numbers were cited. This decline 
points to the primary limitation to significant job growth: in order to create jobs in the 
sector, California must figure out how to improve diversion and must keep processing 
and re-manufacturing jobs in-state. That said, much of the recent legislation requiring 
organic waste diversion is only now beginning to be enforced. The new laws and policies 
seem likely to improve diversion rates and therefore stimulate job growth. 

ii. Job Quality
The waste industry has both high-and low-road jobs. Among entry-level jobs, as a general 
rule, waste collection jobs are better quality, while waste processing jobs are lower 
quality. 79 Waste collection jobs have existed longer, and workers have benefited from 
years of unionization efforts and public sector employment at the municipal level. Waste 
processing jobs are relatively new, created in response to diversion efforts that began in 
1989 and are almost entirely non-union in California.80 Entry-level waste processing jobs 
are also the least-skilled jobs in waste management, and this characteristic has been 
exploited to drive down wages and working conditions significantly, and there is evidence 
of wage violations.81 The waste processing workforce will have to grow in number and 
skill level to be able to meet California’s diversion targets. As described in this chapter’s 
introduction, in recent decades the subcontracting of this public service has led to a 
decline in wages and working conditions, just as California needs the industry to grow its 
capacity significantly. Low road labor practices are an impediment to skill development 
since they generally result in high turnover, and can lead to wasted investments in 
training when workers exit (See Chapter 3). 

Waste collection jobs—including drivers and other workers on waste collection vehicles—
are relatively good quality jobs, especially in California.82 In 2016, the 25th percentile 
hourly wage was $18.50, and the 50th percentile hourly wage was $22.50.83 These 
workers are often represented by the International Brotherhood of Teamsters and thus 
are more likely receive family health insurance benefits and pensions.84 

Employment in waste processing—which includes the workers who sort recyclables 
at material recovery facilities, grind organic waste for digestion facilities, and turn 
the compost at mulching facilities—is almost entirely non-union and, consequently, 
lower-wage than in waste collection.85 The occupation group “laborers and freight, 
stock and material movers, hand,” the bulk of waste processing workers, make a 25th 
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percentile hourly wage of $10.40 and a 50th percentile hourly wage of $12.70.86 The 50th 
and 75th percentile hourly wage for waste processing workers in 2016 are both above the 
California minimum wage, which was $11 per hour as of January 2018. It is also dirty and 
dangerous work.87 Furthermore, waste processing faces the most immediate pressure 
from increased automation in the waste sector, so worker bargaining power, already low, 
will only decrease as automation advances. 

It is important to note that wage theft is common in the industry, affecting both waste 
collection and processing workers, and government wage data does not capture this 
problem.88 For example, some employers in the waste industry pay workers a flat rate 
for a certain route or for a “day,” regardless of the hours worked.89 Even when wages 
are decent, working conditions can be abusive. In 2015, the Partnership for Working 
Families conducted 57 in-depth interviews with waste workers throughout the country, 
18 of them in California. Many of these workers reported insufficient gear, inadequate 
training, inconsistent schedules, long hours, abusive management, and being rushed 
to get dangerous work done faster, all of which increase safety problems in the industry 
and community.90 OSHA records show that the waste industry, including waste collection 
and processing, is dangerous,91 with injury and accident rates high compared to other 
industries.92 

These kinds of low-road labor practices often go hand in hand with poor recycling and 
composting practices, as businesses seek to push the cost of waste management as 
low as possible. In this environment, landfilling will win out because it costs less than 
diversion. These race-to-the-bottom practices thrive where local governments do not 
manage the waste industry sufficiently and either seek lowest price practices in their 
contracting decisions, or choose non-exclusive contracting or an open-market system.93 

There are also examples of high road practices in the waste industry. Many local 
jurisdictions in California already have exclusive franchise systems; several local 
jurisdictions throughout the state are already taking steps to require high-road 
employment and business practices when they contract with waste management 
providers, such as those described in below in the two promising practices case studies. 
Clear best practices are emerging, and many more local governments could follow suit. 
One example of a high road approach has been initiated in Los Angeles, as described 
below in Promising Practice 9.1.

iii. Job Access
The labor demand for waste collection and processing workers is likely to increase if 
California begins to make measurable progress toward the 75 percent diversion target. 
Yet there is no defined process by which an individual can seek employment in the waste 
industry. According to the Partnership for Working Families 2015 survey, access to waste 
jobs can be determined by who you know; a family connection to someone already in 
the industry is how some waste workers describe getting access.94 Waste collection jobs 
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are better paid than waste processing jobs, but remain hard to fill due to dangerous work, 
abusive conditions, and an increasing shortage of truck drivers as waste companies 
compete with the freight industry for workers.95 As has been emphasized throughout 
this report, improvements in job quality must go hand-in-hand with efforts to increase 
job access for disadvantaged workers, otherwise, the racial and gender inequities in the 
labor market will simply be reinforced.

Within waste processing occupations, low wages and dangerous working conditions 
make it hard to fill positions.96 Programs facilitating community access to waste 
processing jobs would help the industry meet its need for more workers to handle the 
large increase in waste diversion capacity, as long as improvements in wages and 
career paths also occur. GGRF grants to waste management companies to help with 
the development of waste processing facilities, mostly for organic waste, could require 
evidence of high-road business practices from an applicant before consideration for 
funding. Many of the companies receiving grants are large regional players that employ 
a large number of waste processing employees. Grants that can be as high as $3 million 
offer an opportunity to engage these businesses in a conversation about improving 
waste processing working conditions. As wages and working conditions improve, efforts 
to sustain or encourage employment of workers from disadvantaged communities can be 
initiated, as described below in Promising Practice #9.2.

iv. Risk of Job Loss or Job Degradation
There appears to be little to no risk of overall job loss or degradation in the waste sector 
at the current time. On the contrary, the urgency at the state level to meet the 75 percent 
diversion target, combined with the authority of local jurisdictions to charge fees or raise 
rates to fund increased diversion, point to continued growth in employment in the waste 
sector, particularly given that many of the timelines for enforcement are only getting 
started. Job growth will be stymied or limited, however, if the state cannot figure out how 
to adequately facilitate, incentivize, and enforce diversion. 

There is potential for a small decrease or a plateau in the number of landfill workers. 
Current landfills will still need to be maintained, and any reduction in landfilling jobs due 
to diversion efforts will be offset by growth in the economy and the population.97 

It is also worth noting that the pressure to recycle more waste may speed up efforts 
already underway to automate the sorting process at material recovery facilities. It is 
much easier to automate the closed environment of a material recovery facility than to 
automate the waste collection process. If automation were to increase within material 
recovery facilities, the state’s climate measures could be partly responsible for displacing 
waste processing workers, some of the most vulnerable workers in the industry. It is 
unlikely that these workers will be able to easily transition to other jobs within the sector. 
Programs to help with such a transition could be considered if automation becomes more 
widespread. See Chapter 4 for more discussion of Just Transition programs.
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PROMISING PRACTICE #9.1 
Improving Waste Sector Working Conditions While Meeting State Diversion 
Mandates

387

In December 2016, the Los Angeles City Council 
finalized the adoption of the Zero Waste LA 
Franchise System, now known as recycLA.98 This 
new exclusive contracting process for commercial 
waste has the dual objective of improving waste 
diversion in Los Angeles and creating better 
job outcomes for local waste workers. The new 
contract requirements include streamlined truck 
routes, guaranteed recycling and waste tracking, 
standardized rates, and cleaned bins. They also 
require contractors to comply with a series of 
worker protection ordinances that the city council 
passed to ensure positive worker outcomes for 
contracted out city services. These include the 
city’s Living Wage Ordinance, Service Worker 
Retention Ordinance, Contractor Responsibility 
Ordinance, First Source Hiring Ordinance, and 
Labor Peace Agreement.99

The Service Worker Retention Ordinance requires 
new city contractors to retain workers from a 
previous contractor. It was passed in response 
to repeated efforts by new city contractors to 
undercut the improvements in working conditions 
under previous contractors by firing large 
numbers of workers.

Contractors in Los Angeles are also required 
to provide outreach and training programs for 
potential new employees, sufficient training for 
existing employees, sufficient staffing levels, and 
health and safety program details and monitoring.

A new division of the Los Angeles Sanitation 
Department was created to enforce the new 

contracts, called the Solid Resources Commercial 
Franchise Division, allowing for a level of 
oversight that was all but non-existent in the 
city’s former commercial waste industry structure. 
These requirements are being touted as the 
nation’s toughest and are being studied carefully 
by New York City, San Diego, and other major 
cities.100 It is too early to measure results as Los 
Angeles’s ability to issue fines or cancel contracts 
to waste companies for lack of compliance only 
began in February 2018.101 In addition, higher city 
fees passed on to waste producers prompted a 
business group and a pair of apartment owners 
to file lawsuits claiming an illegal tax in 2017 and 
2018, respectively, which has slowed but not 
stalled implementation.102

The City of San Jose included many of the same 
requirements in its exclusive contracting process 
for both commercial and residential waste 
management, including compliance with the city’s 
living wage, prevailing wage, worker retention, job 
fair, and labor peace provisions, as well as service 
standards and personnel training requirements.103 
A number of other cities—including Beverly 
Hills, San Jose, Azusa, and West Hollywood—
require franchisees to comply with living or 
prevailing wage requirements, and several cities 
require employees to receive health benefits.104 
Maywood, Carson, and Santa Ana have worker 
retention ordinances applicable to sanitation 
workers, adopted to ensure “seamless service” in 
case of a transition between waste companies.105
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2. Workforce Recommendations

a. Demand-Side Workforce Policy Levers for Job Quality and 
Job Access

	Use in-sourcing or exclusive franchise contracting models to 
support labor and environmental standards for public services. 

The state has the opportunity to incentivize local jurisdictions to switch to either a 
municipal or an exclusive contracting model for commercial and residential waste 
services, and to eliminate open-market waste service systems that have produced 
low-road jobs and failed to meet waste diversion mandates. The most effective tool for 
improving both diversion rates and working conditions within the waste industry lies 
with local governments and their authority and capacity to regulate and monitor the 
industry.106 Where waste collection is carried out by private businesses, as it is in the vast 
majority of municipalities, local jurisdictions can establish exclusive franchise systems to 
institute and enforce both high-road employment practices and high diversion rates. In 
an exclusive franchise system, local governments limit participation to a predetermined 
number of businesses and engage in a bidding process, as illustrated in Promising 
Practice #9.1. 

Local jurisdictions can set specific living wage and other labor standards. Alternatively, 
they can use procurement language to identify best value or best in class contractors 
by incorporating anticipated workforce outcomes in the criteria they use to rank bidders 
in competitive solicitations. In this way, local jurisdictions can avoid “lowest bidder” 
contracting. Companies that rely on being the lowest bid to get contracts often skimp on 
working conditions, safety, and service to make ends meet, as previously explained.107

	Use responsible procurement policies for public procurement 
of large capital equipment and in CalRecycle grant programs.

Agencies or entities administering climate investment funds can use responsible 
procurement policies to incorporate workforce outcomes in the criteria they use to 
rank bidders in competitive solicitations. Awarding agencies can insert this language in 
solicitations for the procurement of large capital equipment.

CalRecycle provides tens of millions of dollars in grant funds to waste management 
companies for the development of waste processing centers and to remanufacturing 
companies for the development of facilities. In order for diversion efforts to be 
successful, and for job quality to be promoted, local municipalities need to exert more 
control over waste management systems and businesses. One way for CalRecycle to 
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ensure waste management systems reduce greenhouse gas emissions and support 
high-road employers is to limit grant funding to publicly-run waste management systems 
or to private waste haulers that are operating within an exclusive franchise system. 
Exemptions could be granted when specific mitigating circumstances are present; for 
example, for processing facilities in remote locations where there are limited options for 
local agencies. Ensuring that hiring programs exist for the surrounding communities, as 
part of the grant program guidelines, would improve access to these jobs. In all cases, if 
the GGRF is used to build new waste processing facilities, job quality requirements for 
waste processing workers can be attached. 

	Provide technical assistance to agencies implementing climate 
policy on how and when to apply these demand-side workforce 
interventions.

The state can encourage increased diversion and improved employment practices 
by providing model language to local jurisdictions for contracting under an exclusive 
franchise system that includes policy levers for high-road employment practices. There 
is expertise in the state and among advocacy organizations and consulting firms on the 
development and enforcement of exclusive franchise contracts for waste management 
services.

	Explore options to address rate increases for waste services 
due to climate mandates.

Local jurisdictions must grapple with the need to increase rates for waste services 
as mandatory commercial recycling and composting are fully implemented, given an 
increased number of bins to be picked up, an increase in processing requirements, and 
the investment in facilities that is needed. There is a long-standing practice throughout 
California of keeping waste management rates as low as possible, while externalizing 
environmental and social costs. This creates challenges for local jurisdictions that lead 
the way towards better practices and need more resources to accomplish their goals. 
The recent opposition to rate increases from residents and businesses in Los Angeles 
and Oakland are cases in point.108 Responsible contracting policies that remove 
low-road actors from the waste sector can help improve service quality, which customers 
also value; state resources may also be necessary to achieve waste diversion targets 
and improve outcomes for workers.
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b. Supply-Side Workforce Development Strategies 

	Support the development of high-road training partnerships for 
contractors of municipal waste services.

High-road training partnerships should be encouraged as more waste workers will 
be needed in order to achieve mandatory commercial recycling and composting and 
75-percent organic waste diversion. High-road training partnerships are collaborations 
among employers and unions, when they are present, and other partners such as 
community groups, community colleges, and other training institutions. In this case, 
high-road training partnerships can be used both to train incumbent workers on waste 
diversion, and to promote inclusion and advancement of workers from disadvantaged 
communities into high-quality jobs in waste. Such training partnerships are valuable once 
family-supporting wages and benefits have already been established; public investment 
in workforce training will be squandered where low wages and high turnover persist. 

The Waste Industry Pre-Apprenticeship and Apprenticeship Program, partially funded 
by the California Workforce Development Board’s High Road Training Partnership 
initiative, is an industry-led partnership between Waste Management of Alameda County, 
Civicorps, and the Teamsters union. See Promising Practice #9.2. This type of effort, 
if implemented throughout California, would help ensure enough well-trained drivers, 
recyclers, and other waste diversion workers to meet the state’s targets and improve 
safety and efficiency in the industry.

B. Other Major Transformations of the Waste Sector
The push toward 75 percent recycling is expected to increase the need for workers at 
material recovery facilities and other waste processing facilities. Automation is already 
being tested successfully in this segment of the industry. In the next three to eight years, 
robots may take over many of the sorting and moving operations currently carried out 
by humans, bringing new jobs that involve the robot operation and repair, with a need 
for computer-literate employees. It would likely be difficult for a sorter to transition into 
working as a robot operator without significant prerequisites being completed prior to 
retraining. It is much easier for sorters to transition into waste collection jobs, although 
there are some requirements that can be a barrier, such as possessing a driver’s license.

It is unclear how fast automation will advance in the industry or how fast job growth 
will occur among waste processing workers. Therefore, it is important to monitor the 
situation: worker displacement is a real risk, if workers are hired in large numbers to 
meet the state’s diversion targets and a rapid increase in automation follows. Given 
the difficulty that waste processing workers will face in moving to other jobs within the 
industry, local or state programs that help them transition may be needed. 
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PROMISING PRACTICE #9.2 
Waste Hauling Training and Hiring Program

In Oakland, along with diversion requirements and 
high-road employment requirements, the city also 
used an exclusive franchise process to require 
that its waste contractor, Waste Management of 
Alameda County, establish a training program 
for haulers in partnership with local unions and 
the community organization Civicorps. Through 
the Waste Industry Pre-Apprenticeship and 
Apprenticeship Program, local young adults—
often adults without a high school diploma and 
from low-income communities—get training and 
job placement assistance so they can become 
unionized waste collection drivers after two years 
of paid training.109 Truck driver apprentices earn 
$20 an hour, and after two years, they are eligible 
for union jobs earning $70,000 annually, with 
benefits. Civicorps Executive Director Alan Lessik 
described the initiative as “the only city garbage 
franchise agreement in the country to include 
a nonprofit job-training program,” even though 
such programs can be an essential component 
of building the waste diversion workforce of the 
future.

As with improving diversion rates, the key to 
developing more initiatives like the Civicorps 
program lies with local jurisdictions and their 
willingness to engage in a “best value” contracting 
model that asks more of waste haulers than just 
low-cost services, including requiring haulers to 
provide training programs and access to jobs for 
disadvantaged community members. With this 
kind of effort from local jurisdictions, more people 
like Khris Bland can be given an opportunity to 
succeed. At age 20, Khris had already served a 
stint in jail and become a father. “I needed a job,” 
he told the San Francisco Chronicle.110 “I needed 
to provide.” Seven years later, he has graduated 
from the pre-apprenticeship program run by 
Civicorps, is working in Oakland as a paid Waste 
Management/Teamster apprentice, and is soon to 
be eligible for full employment with the company. 
“It’s a career I love,” he said. “And I can send my 
daughter to college if she wants to go.”
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IV. Key Recommendations for the Waste Sector
Exhibit 9.6. Key Recommendations for Waste Sector

Demand Side

	Use in-sourcing or exclusive franchise contracting models to support labor and 
environmental standards for waste services. 

	Use inclusive procurement policies for public procurement of large capital 
equipment and in CalRecycle grants programs. 

	Provide technical assistance to municipal waste agencies on how to apply inclusive 
procurement policies and provide model contract language with best practice 
workforce policy levers and diversion enforcement. 

	Explore options to address rate increases for waste services due to climate 
mandates.

	Use job impact metrics to measure the impact of waste incentive and investment 
programs on quantity of jobs, job quality and job access.

Supply Side

	Support the development of high-road training partnerships for contractors of 
municipal waste services. These should target incumbent worker training for new 
waste diversion practices as well as creating pipeline programs for the inclusion and 
advancement of disadvantaged workers.

	Implement only where family-supporting jobs have been created.

	Track training program outcomes for graduation rates, attainment of industry-
recognized credentials, job placement, retention, wages and wage progression
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I.  Overview of Sector and Key Climate Policies
Water and energy resources are inextricably linked, forming what is referred to as the 
water-energy nexus. The California water system accounts for 19 percent of the state’s 
total electricity usage, 32 percent of its natural gas consumption,1 and 10 percent of 
the state’s greenhouse gas emissions.2 Water conservation efforts are therefore a key 
target for climate policy. Saving water saves energy, so conservation in commercial and 
residential usage and reduction of peak demand has a sizeable impact on energy use 
and, by extension, emissions. Conversely, as electricity gets cleaner, the water-energy 
nexus will become less critical to the reduction of emissions.

As illustrated in Exhibit 10.1, most of the energy consumed by California’s water 
sector (88 percent) is attributable to residential, industrial, commercial, and agricultural 
end uses.3 Water supply, conveyance, and treatment accounts for 10 percent, and 
wastewater treatment for the remaining 2 percent. Supply, conveyance and treatment is 
the purview of the state’s Department of Water Resources, and the vast majority of this 
agency’s climate pollutant emissions (about 98 percent) stem from operations associated 
with the State Water Project, the world’s most extensive system of dams, reservoirs, 
power and pumping plants, and aqueducts.4 

Exhibit 10.1. Energy Used by the Water Sector

Source: PPIC Water Policy Center, “Energy and Water” (Public Policy Institute of 
California, October 2016), http://www.ppic.org/content/pubs/report/R_1016AER.pdf.

http://www.ppic.org/content/pubs/report/R_1016AER.pdf
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Emissions reduction strategies in the water sector are primarily focused on reducing 
water energy intensity. Energy intensity is a measure of the amount of energy required 
to take a unit of water from its source to its end user.5 Energy intensity varies widely 
across regions throughout the state, depending on the nature of the source, the method 
of extraction required, the degree of treatment, and most importantly, the distance 
and topography between source and end user. Supplying water to Southern California 
requires approximately 50 times the amount of energy required to supply Northern 
California because it must be pumped for hundreds of miles and over the Tehachapi 
Mountain Range.6 As a result, Southern California’s water energy intensity is roughly 
triple that of Northern California.7

California’s rapidly growing population—projected to reach 44 million by 20308—will 
continue to place pressure on the state’s water supply system. As water demand grows, 
energy demand typically grows at the same rate and in the same regions.9 Increased 
water demand also taxes the state’s electricity delivery systems, on which water system 
reliability depends. The cultivation of the new water supplies that will be needed even 
with increased conservation efforts, such as water recycling or desalination, will further 
increase energy demand. Reduced surface water, as during a drought, will also entail an 
increase in energy usage, due to an increased need for pumping from lower water tables. 

This dynamic is further exacerbated by what the California Air Resources Board (CARB) 
refers to as “the precipitation-population mismatch”10 between north and south: the 
fact that Northern California has two-thirds of the state’s precipitation, while Southern 
California has two-thirds of its population.11 Reducing Southern California’s reliance on 
imported water as well as reducing demand across the state through the peak summer 
months and during periods of drought will thus contribute significantly to reductions in 
state energy use.

Investment in repairing and upgrading water infrastructure is another important area 
of focus for improving water-energy efficiency. The state’s water infrastructure runs 
from source to tap and includes drinking water, wastewater, storm water, and water 
infrastructure systems.12 These range from traditional “gray” infrastructure (such as 
pipes, pumps, treatment plants, aqueducts, and levees) to “green” infrastructure (such 
as rain gardens, watersheds, rivers, lake, ponds, wetlands, and subsurface aquifers), 
as well as toilets, washing machines, water heaters, and irrigation systems employed 
by end-users. Some of the best opportunities for water efficiency investments can be 
found in lower-income areas where water distribution infrastructure may be older or 
not adequately maintained and where household appliances tend to be older and less 
efficient. 

California has created a comprehensive plan to address both the need for water 
conservation in a period of growing demand and the need to support the state’s climate 
mitigation efforts.13 It is employing multiple strategies to achieve these ends, including: 
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implementing new conservation targets for agricultural, urban, industrial, and recycling 
usage standards; promoting water utility efficiency through new reporting standards 
for system water losses; increasing water savings by certifying innovative technologies 
for water conservation; requiring updated agricultural and urban water management 
plans; developing a voluntary registry for greenhouse gas emissions; and continuing to 
increase the use of renewable energy to operate California’s State Water Project (which 
encompass state-operated water utilities, dams, and pipelines). 

The following key policies mentioned in the Scoping Plan affect the water sector: 

	Water Conservation 

	The Water Conservation Act of 2009 (Senate Bill X7-7, Steinberg, Chapter 4, 
Statutes of 2009)14

SB X7-7 established a requirement for a 20-percent reduction in urban per 
capita water use by December 31, 2020.15 The bill also promoted the expansion 
of sustainable water supplies and required agricultural water management 
plans and new and more efficient management practices for agricultural water 
suppliers. The State Water Resources Control Board (SWRCB) and Department 
of Water Resources (DWR) are currently working on stronger water-use efficiency 
standards that build on SB X7-7. Existing standards that help achieve the water 
conservation target include appliance efficiency standards, such as those 
mandated by the California Energy Commission (CEC) for low-flush toilets (state 
codes set under Title 24 and 20).

	Executive Order B-37-16

Signed in 2016, this order directs five state agencies to: 1) develop and 
implement new water-use targets beyond the existing target (established in 
SB X7-7) of a 20-percent reduction in urban per capita water use by 2020, and 
2) establish a long-term water conservation framework. The new targets will 
strengthen standards for indoor and outdoor irrigation, commercial, industrial, and 
institutional water. This includes setting performance standards to address water 
system leakage, increasing the use of renewable energies in water production, 
establishing new appliance standards, and certifying new technologies for water 
conservation and energy efficiency. Additional recommendations made in the 
executive order that will require legislative authorization to be implemented 
include strengthening urban water shortage contingency plans, improving 
drought planning for small water suppliers and rural communities, and updating 
agricultural and urban water management plan requirements.
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	Senate Bill 555 (Urban Retail Water Suppliers; Wolk, Chapter 679, Statutes of 
2015)16

Passed in October 2015 to reduce water loss, SB 555 requires urban retail water 
suppliers to submit independently audited and certified water loss reports annually 
as prescribed by rules issued by the DWR. The DWR posts the reports to allow 
the public to make comparisons between suppliers, informing consumer choice 
and helping to hold bad actors accountable. The bill also requires the DWR to 
provide technical assistance to help urban retail suppliers improve their water 
loss detection programs and requires the SWRCB to adopt new rules mandating 
performance standards for water suppliers to reduce the volume of water losses.

	Recycled Water, Stormwater Capture, and Building and Landscaping 
Standards (Assembly Bill 2282, Gatto, Chapter 606, Statutes of 2014)17

Health and Safety Codes 17921.5 and 18940.6, as amended by AB 2282 in 
September 2014, directed the California Department of Housing and Community 
Development (HCD) and the California Building Standards Commission 
(BSC) to conduct research during the 2016 Intervening Code Cycle to assist in 
development of mandatory green building standards for the installation of recycled 
water systems for newly constructed single-family and multifamily residential 
buildings and non-residential buildings. The timeline for the adoption, given the 
2016 Intervening Code Adoption Cycle, would make the standards effective for 
applicable new construction beginning July 1, 2018. 

	Landscaping (Executive Order B-29-15 and Assembly Bill 2515, Weber, 
Chapter 576, Statutes of 2016)18

In California, about half of urban water is used for landscape irrigation. Substantial 
water savings can therefore be gained by proper landscape design, installation, 
and maintenance. Executive Order B-29-15 calls for the DWR to update the Model 
Water Efficient Landscaping Ordinance (MWELO) to promote efficiencies in new 
development and retrofitted urban landscaping through new rules mandating 
more efficient irrigation systems, graywater usage and onsite stormwater capture, 
as well as by limiting the portion of landscapes that can be covered in turf.19 AB 
2515 requires the DWR, on or before January 1, 2020, and at least every three 
years thereafter, to either update the MWELO or make a finding that an update is 
not needed. 

	Recycled Water Policy

Adopted by the SWRCB in 2009, this policy set the goals of: 1) increasing the use 
of recycled water beyond 2002 levels by at least 1 million acre-feet per year (AFY) 
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by 2020 and at least 2 million AFY by 2030; 2) increasing the use of stormwater 
beyond use in 2007 by at least 500,000 AFY by 2020 and by at least 1 million AFY 
by 2030; 3) increasing the amount of water conserved in urban and industrial uses 
in comparison to 2007 by at least 20 percent by 2020; and 4) substituting of as 
much recycled water for potable water as possible by 2030. Water recycling has 
the potential to reduce greenhouse gas emissions if it replaces—and not merely 
serves as an alternative to—an existing, higher-carbon water supply. 

	California Green Building Standards Code

This state-adopted green building code, commonly known as the “CALGreen 
Code,” was the first in the nation. Originally published in 2008, it sets goals 
for environmentally friendly building materials, energy efficiency, and water 
conservation. Regulations contain mandatory and voluntary building standards 
for the reduction of indoor and outdoor water use for residential and commercial 
construction. 

	Sustainable Groundwater Management Act (Senate Bill 1168, Pavley, 
Chapter 346, Statutes of 2014;20 Assembly Bill 1739, Dickinson, Chapter 347, 
Statutes of 2014;21 Senate Bill 1319, Pavley, Chapter 348, Statutes of 201422)

The most significant legislative water initiative enacted in California in the past 
half-century by some estimates,23 this act consists of three bills that require local 
public agencies and groundwater sustainability agencies (GSAs) in high- and 
medium-priority basins to develop and implement groundwater sustainability plans 
(GSPs)—essentially road maps for how groundwater basins will reach long-term 
sustainability.24 The DWR defines sustainable groundwater management as “the 
management and use of groundwater in a manner that can be maintained during 
the planning and implementation horizon without causing undesirable results,” 
such as a chronic lowering of groundwater levels or storage levels, significant 
seawater intrusion, degraded water quality, or depletions of surface water.25 
The act does not specify emissions-related standards or goals. The DWR has 
developed regulations governing the content of GSPs,26 and local stakeholders 
have until 2022 (or 2020 in critically over-drafted basins) to develop, prepare, 
and begin to implement them. GSAs will have until 2040 to achieve groundwater 
sustainability. The act also enhances local management of groundwater; 
establishes minimum standards for effective, continuous management of 
groundwater; provides local groundwater agencies with authority and technical 
and financial assistance to maintain groundwater supplies; helps minimizes 
impacts of land subsidence; improves data collection; increases groundwater 
storage; and removes impediments to recharge. 
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	Greenhouse Gas Emissions Reduction and Increased Reliance 
on Renewable Energy

	Department of Water Resources Climate Action Plan

The DWR is reducing its environmental impacts and leading by example through 
its approved, department-wide Climate Action Plan. The vast majority of the 
DWR’s climate pollutant emissions (about 99 percent) stem from operations 
associated with the State Water Project (SWP), the state’s extensive system 
of dams, reservoirs, power and pumping plants, and aqueducts.27 The SWP’s 
operations account for around 10 percent of the total energy consumed by 
California’s water sector; most of the rest (88 percent) goes to residential use.28 
The first phase of the Climate Action Plan is a Greenhouse Gas Emissions 
Reduction Plan, which guides project development and decision making with 
respect to energy use and greenhouse gas emissions, with the goal of 50 percent 
below 1990 levels by 2020 and 80 percent below 1990 levels by 2050. The 
DWR has identified 11 greenhouse gas emissions reduction measures that it will 
implement to meet these goals, including: the termination of DWR participation 
in and associated delivery of electricity from a coal-fired power plant (the Reid 
Gardner Power Station); the purchase of a greater proportion of its energy 
from renewable sources; the development of renewable energy generation on 
buildings and lands that it owns; efficiency improvements for the State Water 
Project and other existing DWR facilities; the purchase and development of 
renewable and high-efficiency electricity supplies; comprehensive improvements 
to DWR construction practices; and improvements to DWR business activities. 
The DWR currently operates five hydroelectric generating plants and four hybrid 
pumping/generating plants, making it the fourth-largest producer of energy in 
the state.29 It also purchases power from outside sources. The majority of this 
power—81 percent, as of 2016—comes from renewable sources, including solar, 
hydro, geothermal, and landfill gas; the remainder comes from a high-efficiency 
natural-gas-fired power plant in Lodi, in which the DWR has a partial ownership 
interest.30 As of 2014, DWR carbon emissions were already approximately 30 
percent below 1990 levels. 

	Short-Lived Climate Pollutant Strategy

The California Air Resources Board (CARB) Short-Lived Climate Pollutant 
Strategy was established under Senate Bill 605 (Lara, Chapter 523, Statutes 
of 2014)31 and Senate Bill 1383 (Lara, Chapter 395, Statutes of 2016)32 and 
approved in March 2017. SB 605 required CARB to develop a plan to reduce 
emissions of short-lived climate pollutants (SLCPs). SB 1383 required CARB 
to begin implementing the plan by January 1, 2018. SB 1383 also set targets 
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for statewide reductions of SLCPs from 2013 levels by 2030; specifically, a 
40-percent reduction of methane and hydrofluorocarbons, and a 50-percent 
reduction of anthropogenic black carbon. The CARB plan also includes new 
measures to reduce methane from wastewater treatment plants.

	Renewable Energy Self-Generation Bill Credit Transfers (RES-BCT)

Established by Assembly Bill 2466 (Laird, Chapter 540, Statutes of 2008)33 and 
effective as of January 1, 2009, RES-BCT allows local governments—including 
water agencies—to generate energy from an eligible renewable generating facility 
for their own use and to export energy not consumed to the electrical grid. The 
exported energy is converted into bill credits that are applied to eligible benefiting 
accounts as designated by the local government. Under the legislation, local water 
and wastewater utilities can develop distributed renewable energy where feasible, 
using the expanded Local Government Renewable Energy Self-Generation Bill 
Credit tariff and new net energy metering (which allow for installation without 
system size limit). 

II. Industries and Occupations Affected
The California water system encompasses an elaborate infrastructure designed to 
facilitate the capture, use, conveyance, storage, conservation, and treatment of water 
and wastewater across multiple sectors: industrial, commercial, agriculture, and 
residential. Key players in the system include interrelated government entities at the 
state, regional, county, and city level as well as regulators, elected leaders, private 
and public (often municipal) water suppliers, and perhaps most importantly, end users 
who drive demand. Within this sector, distinct subsystems are responsible for different 
functions, including the handling, movement, and treatment of drinking water; the 
construction, operations, and maintenance of water infrastructure; wastewater treatment; 
flood control; capture of run-off; and standard setting for irrigation control and appliance 
efficiency.

The water sector as a whole spans numerous industries, encompassing anyone 
employed in the design, construction, management, or governance of California’s 
multiple water infrastructure systems, including drinking water, wastewater, storm water, 
and green infrastructure, such as green roofs and rain gardens. Green infrastructure 
generally refers to systems and practices that use natural landscapes and processes 
to manage storm water.34 While precise estimates would be difficult to formulate given 
the complexity entailed in this span, it would be safe to say that the principal industries 
affected by the climate policies considered here are the utilities and construction 
industries.
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A 2018 Brookings report on water workers nationwide—the most comprehensive 
workforce analysis available to date—identifies 212 individual occupations in the 
sector across seven industries at the four- to five-digit NAICS code level.35 The primary 
industries are utilities and construction, though consulting services, remediation and 
waste management services, and government are also included. The largest occupation 
by employment, representing roughly one-fifth of the water-sector workforce—more 
than double the employment of the next ranking category—is plumbers, pipefitters, 
and steamfitters, followed by construction laborers (roughly 9 percent) and water and 
wastewater treatment plant and system operators (roughly 7 percent). Some of these 
occupations can be found in multiple industries. By the Brookings calculations, around  
17 percent of all water workers nationwide are employed in the utility industry. See 
Exhibit 10.2 for a list of the major occupations in the water sector.

Exhibit 10.2. Top 10 Occupations in the Water Sector Nationwide36

Occupation Total 
Employment

% of Water 
Workforce

% in Utility 
Industry

Plumbers, Pipefitters, and Steamfitters 324,500 19.4% 4.0%
Construction Laborers 149,513 8.9% 1.7%
Water and Wastewater Treatment Plant 
and System Operators 115,840 6.9% 88.5%

Operating Engineers and Other 
Construction Equipment Operators 79,900 4.8% 3.2%

Heating, Air Conditioning, and 
Refrigeration Mechanics and Installers 70,811 4.2% NA*

First-Line Supervisors of Construction 
Trades and Extraction Workers 56,021 3.3% 3.3%

Office Clerks, General 47,602 2.8% 20.3%
Helpers—Pipelayers, Plumbers, Pipefitters, 
and Steamfitters 46,510 2.8% 1.7%

Heavy and Tractor-Trailer Truck Drivers 38,548 2.3% 4.0%
Secretaries and Administrative Assistants, 
Except Legal, Medical, and Executive 35,141 2.1% 20.1%

* There are fewer than 250 workers from this occupation employed in the utility industry.
Source: Joseph Kane and Adie Tomer, “Renewing the Water Workforce: Improving Water 
Infrastructure and Creating a Pipeline to Opportunity” (The Metropolitan Policy Program 
at Brookings, June 2018), https://www.brookings.edu/research/water-workforce/.

https://www.brookings.edu/research/water-workforce/
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State-level employment numbers are more difficult to determine due to the smaller scale 
of the pool and the wide spread across industries. The Brookings report calculates water 
employment for 10 California metropolitan areas, though not for the state as a whole.37 
The combined total for those areas is 142,806 workers, or 1 percent of total employment. 
The highest concentration is in the Los Angeles area, which at 53,424 is more than 
double that of the next-ranking metro, San Francisco (23,959).

Water efficiency programs also impact plumbing and construction occupations. A 2011 
study by the Economic Roundtable analyzed $1.2 billion of investment in water efficiency 
projects in the Los Angeles area—a total of 53 projects—charting the impact across 12 
industries.38 It found that the vast majority of impact was in the construction industry 
(83.3 percent), followed by professional services (11.5 percent). Water conservation 
projects, the study notes, “have particularly high multiplier effects for local manufacturing, 
professional services, utilities and wholesaling establishments, along with local 
environmental organizations, recreation sites, museums, and parks.” 

III.  Workforce Issues in Key Subsectors and 
Policies

The following section addresses the workforce issues embedded in the major climate 
policy areas in the water sector: water conservation and water agency emissions 
reductions. For each subsector, the analysis describes the relevant climate policies, 
examines the available evidence on workforce outcomes, and identifies additional 
workforce policy levers that implementing agencies can use to create good jobs and 
increase the demand for skilled labor. It also highlights opportunities to develop and 
leverage the state’s training and education infrastructure to prepare workers for the 
sector’s climate-driven labor market changes.

A. Water Conservation
Moving to bolster California’s climate and drought resilience and build on temporary 
statewide emergency conservation efforts, Governor Jerry Brown signed Executive 
Order B-37-16 in May 2016. The executive order tasked state agencies with establishing 
a long-term framework for water conservation and drought planning and set forth a list 
of actions to help California make smarter decisions about water use. These measures 
include scheduled water-use reporting by water utilities, new urban water-use targets, 
reducing system leaks, permanently eliminating wasteful practices, strengthening urban 
drought planning, and improving agricultural water management.39 The executive order 
directed five state agencies—the California Department of Water Resources (DWR), the 
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State Water Resources Control Board (SWRCB), the California Department of Food and 
Agriculture (CFDA), the California Public Utilities Commission (CPUC), and the California 
Energy Commission (CEC)—to create a framework for implementing the order. Some of 
the measures recommended by these agencies could be implemented based on existing 
state administrative authority, others required new statutory authorization. 

SB 555, one of the new legislative measures to emerge from the executive order, sets 
one of the toughest water loss control reporting standards in the nation.40 Passed by the 
state legislature in October 2015, the bill requires water utilities to submit independently 
verified and certified water loss audits to the DWR. SB 555 also requires the SWRCB to 
adopt new rules no later than July 1, 2020, that will mandate performance standards for 
water suppliers to reduce the volume of water losses, including standards for equipment 
replacement and new infrastructure to address leakage.41 It also specifies that 
compliance with the Urban Water Management Planning Act is a prerequisite to receiving 
state funding for water projects and programs.42 

The executive order clears the way for California to become the first state in the nation 
to set mandatory indoor and outdoor water-use efficiency targets. On May 31, 2018, 
Governor Brown signed into law two new bills (Senate Bill 606, Hertzberg, Chapter 14, 
Statutes of 201843 and Assembly Bill 1668, Friedman, Chapter 15, Statutes of 201844) 
that will require urban water providers throughout California to set new permanent 
water-use targets for their service areas by 2022. These bills also establish a framework 
for implementing and enforcing the new water-use requirements, including: 1) a standard 
for indoor residential water use of 55 gallons per person per day, dropping to 50 gallons 
by 2030; 2) new standards for outdoor residential water use based on community climate 
and landscaped area; and 3) a new standard for water loss due to leaks in water system 
pipes. These three standards together will be used to calculate overall water-use targets 
for individual water providers. The State Water Board can fine providers that do not meet 
their targets up to $1,000 per day during non-drought years and $10,000 per day during 
drought emergencies.45 

These new measures are part of the broader, multifaceted implementation of 
the California Water Action Plan, which creates a roadmap for sustainable water 
management in California.46

The Water Action Plan provided the foundation for Prop. 1, the $7.5-billion water quality 
and supply bond measure passed in 2014, and the state administration’s legislative 
agenda on water, including groundwater legislation and new mandates for reduced 
residential and agricultural usage levels.47 These and other new water management 
measures recently passed by the state legislature are still in the implementation phase 
and have had few discernible labor impacts to date. But they set the stage for significant 
new investment in state water infrastructure. 

These sustainable water conservation and use policies—along with efforts to reduce 
greenhouse gas emissions—have begun to promote the management of water and 
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energy in tandem. There is good reason for this twin focus, since continued population 
growth and disruptions in water supplies caused by a changing climate will place 
increasing pressure on both water and energy supplies. To meet the challenge, some 
state programs have provided grants to help pilot new technologies48 and programs for 
water and energy efficiency programs,49 and the CPUC is working with utilities to quantify 
energy savings from water conservation.50 In addition, allocations from the Greenhouse 
Gas Reduction Fund (GGRF) have been used to lower water usage rates.51

To date, more than $180 million has been allocated from the state’s GGRF to promote 
water and water-energy use reductions, which includes the following: 

 ● The DWR’s Water-Energy Grant Program has provided $70 million in funds 
from the GGRF to implement water efficiency programs.52 The goal of the 
program is to reduce greenhouse gas emissions as well as water and energy 
use by funding commercial and institutional water-energy efficiency projects, 
residential water-energy efficiency projects, and projects benefiting disadvantaged 
communities.53 Expected project benefits include savings of more than half a 
billion gallons of water; a reduction in greenhouse gas emissions by 67 MMTCO2e 
(million metric tons of carbon dioxide equivalents); the removal of 170,000 acres of 
grass; and the installation of thousands of new and more efficient faucets, toilets, 
washing machines, showerheads, water heaters, and sprinklers.54

 ● The State Water Efficiency Enhancement Program (SWEEP), administered by 
the California Department of Farm Administration (CDFA), has been awarded $68 
million55 to provide financial grants for new farm irrigation systems that reduce 
greenhouse gas emissions and help save water. So far, the program has funded 
nearly 600 projects covering 109,000 acres that promote initiatives such as soil 
moisture monitoring, the installation of low-pressure irrigation, and technology to 
promote renewable energy on farms.56 These initiatives have saved an estimated 
31 billion gallons of water and reduced CO2 emissions by 74,130 metric tons.

 ● The Department of Fish and Wildlife has so far been allocated $30 million for 
wetland and watershed restoration.57

 ● Transformative Climate Communities, a program of the California Strategic Growth 
Council, awarded $140 million to help fund the development and implementation 
of neighborhood-level community plans to reduce greenhouse gas emissions and 
the deliver local economic, environmental, and health benefits for disadvantaged 
communities.58 Some of the projects include water-energy efficiency as plan 
components.59 

These programs are a small down payment on the public investments required to 
achieve needed gains in water-use efficiency, which are estimated not in the millions, 
but in the tens of billions. Such investments can take many forms, such as storm water 
capture and treatment infrastructure, groundwater treatment equipment and recharge 
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systems, graywater systems for homes, sub-metering for multifamily housing, water 
desalinization facilities, indoor appliance/fixture retrofit campaigns, landscaping and 
ecosystem restoration, and irrigation system evaluation and repair. The initial focus 
in the implementation of the executive order and the Water Action Plan has been on 
setting new usage targets, standardizing data reporting and management planning, and 
supporting the development of new technology. The next phase of the Water Action 
Plan, to be laid out in a final report that will be released before the end of 2018,60 makes 
modernizing and rehabilitating water resource management systems a key priority and 
calls on the state legislature, in concert with the other agencies and stakeholders, to 
develop a strategy to provide sufficient and sustainable funding to meet that need.61

Historically, the annual investment in the state’s water system has been significant. 
Between 2005 and 2015, the average total investment in capital and ongoing 
expenditures by local, state, and federal agencies was approximately $30 billion per 
year.62 Capital expenditures alone averaged approximately $5 billion per year, with the 
majority of the funds (85 percent) coming from local agencies. However, shortfalls are not 
uncommon. For example, the state has a funding gap of $2-3 billion per year in water and 
flood management.63 

According to a working draft of the Water Action Plan released in 2018, California’s 
total integrated water management funding need, across all levels of government, is an 
estimated $365 billion over the next 50 years.64 If current funding levels are maintained, 
there will be a funding gap of more than $175 billion over that period. The Water Action 
Plan estimates that the state’s share of funding required just to implement the plan’s 
recommended actions—not to meet the total need outlined above—equates to around 
$2 billion per year over the next 50 years. Funding mechanisms have not yet been 
determined but could include: maximizing state GGRF funding for water infrastructure 
investment projects; allocating additional money from the state general fund; introducing 
further state ballot initiatives to gain voter approval for new bond issuances; and novel 
funding mechanisms such as private/public investment partnerships.

Such a large investment in state water infrastructure would have a significant impact 
on employment, creating tens of thousands of new jobs.65 A significant share of these 
jobs would be middle-class, family-sustaining positions in construction and water utility 
operations and management.66 

Under the plan, California would provide financial incentives for major rehabilitation, 
replacement, and construction of new facilities that both promote modernization of 
water and flood-related infrastructure, including natural infrastructure and ecosystem 
restoration, and support statewide water resource management systems and 
modernization of the system’s operations and maintenance.67 These incentives could 
provide the state with a significant lever to ensure better workforce outcomes for workers 
employed in the California water sector. 
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1. Workforce Outcomes

a. Job Growth 
Labor impacts from the state’s water conservation initiatives remain largely unknown 
at this point. As discussed above, many of the state’s water strategies remain in the 
standard-setting, data-collection, implementation, or pilot phase. In some cases, their 
impact on state employment to date has been minimal, and in others, any job growth 
associated with these polices has yet to be captured at the state level.

The potential for job growth, however—particularly with water efficiency measures—is 
significant. At the regional level, a 2011 study published by the Economic Roundtable 
found that an investment of $1.2 billion in water-use efficiency projects in the Los Angeles 
region provided an estimated 8,654 direct job-years of employment.68 The majority of the 
direct jobs created (81.3 percent) were in the construction industry; 11.5 percent were 
in the legal, architectural, scientific, and technical services industry; and 2.7 percent in 
utilities. The remainder were primarily in the government sector, manufacturing, and 
excavation and mining (each less than 2 percent).

On the basis of this evidence, the study estimates that an investment of $1 million in the 
five types of water-use efficiency projects it identifies—water conservation, graywater 
systems, groundwater management, recycled water, and stormwater—will generate 
between 6.6 to 9.4 direct jobs in the Los Angeles economy.69 This estimate equates to 
more jobs per $1 million invested than motion picture and video production or housing 
construction as well as commercial construction or utility systems construction, in some 
cases, though the wages are generally lower (see Exhibit 10.3).

Exhibit 10.3. Job Impacts of Water-Use Efficiency Projects per Million Dollars 
Invested, Los Angeles

Project Type Direct Jobs 
Stimulated Average Wages

Water Conservation 9.1 $37,558
Graywater Systems 9.4 $33,286
Stormwater 6.6 $52,828
Groundwater 6.8 $50,001
Recycled Water 6.6 $49,092

Source: Patrick Burns and Daniel Flaming, “Water Use Efficiency and Jobs” (Economic 
Roundtable, 2011), https://economicrt.org/wp-content/uploads/2011/12/Water_Use_
Efficiency_and_Jobs_2011.pdf.

https://economicrt.org/wp-content/uploads/2011/12/Water_Use_Efficiency_and_Jobs_2011.pdf
https://economicrt.org/wp-content/uploads/2011/12/Water_Use_Efficiency_and_Jobs_2011.pdf
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While these estimates are not directly comparable to the state-level investments under 
discussion here, they offer a framework for a rough calculation. The 2018 update of 
the California Water Action Plan estimates that modernizing and rehabilitating water 
resource management systems across the state will require $102.5 billion in capital 
investment plus $43.6 million per year in ongoing funding over the next 50 years—a 
total of roughly $104.7 billion over 50 years, or $2.1 billion per year.70 Extrapolating the 
Economic Roundtable’s localized estimates to this per-year total would result in the 
creation of between 13,860 and 19,110 direct jobs per year. This calculation relies on at 
least two major assumptions: that the ratio of jobs created per $1 million of investment 
in Los Angeles would be roughly equivalent on the state level; and that the jobs required 
for the modernization and rehabilitation of water resource management systems, as 
conceived in the plan, would be roughly equivalent—or similar—to those required in 
energy efficiency projects. 

b. Job Quality
Given the wide variety of occupations covered by the water sector, the quality of jobs 
created by the state’s investment in water infrastructure and water conservation 
strategies varies considerably. On the whole, however, these jobs tend to pay well 
and many, particularly in construction and operations, provide opportunities for career 
advancement. According to the 2018 Brookings study, “Water occupations not only 
tend to pay more on average compared to all occupations nationally, but also pay up to 
50 percent more to workers at lower ends of the income scale.”71 Workers at the 10th 
and 25th percentiles of this spectrum nationwide earn hourly wages of $14.01 and 
$17.67, respectively, as compared to $9.27 and $11.60 at the same percentile for all U.S. 
workers.

In California’s metro regions, the wages are even higher. In Fresno, which has the lowest 
wages of the 10 cities profiled by the 2018 Brookings study, water workers at the 10th 
and 25th percentiles made $14.07 and $17.32, respectively.72 In San Jose, the highest 
paying city, they made $19.81 and $25.81—more than double the wages of all U.S. 
workers. In the 75th percentile, California water workers made as much as $36.38 (Los 
Angeles), $42.77 (San Jose), and $43.11 (San Francisco).

Slightly less than one-fifth of water workers—17.5 percent in the United States as 
a whole, 17 percent in California metro regions—are employed directly by public 
utilities.73 As mostly unionized public-sector employees, these workers receive decent 
benefit packages that include health insurance and retirement benefits. The blue-collar 
occupations that predominate in this sector include: meter readers (98.4 percent of 
whom are utility employees nationwide); water and wastewater treatment plant system 
operators (88.5 percent); industrial machinery mechanics (75.3 percent); maintenance 
and repair workers (53.4 percent), and electricians (42.8 percent). Many of these 
occupations have certified apprenticeship programs in place. An apprenticeship for water 
treatment plant operators is available through IUOE Stationary Engineers, Local 39, in 
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San Francisco.74 There are also numerous apprenticeships available for electricians, 
machinery mechanics, and maintenance mechanics across the state.75

The skilled jobs in water utilities generally earn wages at or above the averages for all 
water workers listed above. A 2016 study by Jewish Vocational Service (JVS), examining 
career opportunities in the water and wastewater industry in the Bay Area found these 
types of jobs paid annual salaries ranging from $70,000 to $96,000 a year at the journey 
level. It is worth noting that the majority of California’s water systems, excluding small 
systems like mobile home parks and housing developments, are operated by municipal 
and public agencies.76 

Professional and technical water workers employed primarily by utilities include 
lawyers, architects and landscape architects, surveying and mapping technicians, civil 
engineering technicians, compliance officers, and managers.77 By and large, these jobs 
are both well paid and well trained.

The majority of water workers—more than 80 percent—are employed outside the utility 
industry, in private firms in a variety of industries. Most of the blue-collar jobs at this 
end are construction jobs, including: carpenters, construction laborers, construction 
equipment operators, and truck drivers. Plumbers, pipefitters, and steamfitters 
(considered a single occupational category) represent the largest portion of all water 
workers nationally: 19.6 percent (22.4 percent when combined with plumbers, pipefitters, 
and steamfitters helpers). Professional and technical jobs in the non-utility arena are 
generally not construction related. These include sales representatives, management 
analysts, purchasing agents, bookkeepers, accountants, environmental engineers, and 
software developers. 

The wages among these predominantly non-utility construction occupations are roughly 
equivalent to those of blue-collar utility workers. The construction labor market in 
California, however, is highly bifurcated, plagued at the bottom by the underground 
economy and served at the top by the best training system in the state, with certified 
apprenticeships. Construction funded by public agencies such as local water utilities 
generally, but not inevitably, supports quality jobs.

Construction is also an industry where workers with less formal education can gain skills 
that allow them to earn family-supporting wages. Fewer than 10 percent of construction 
workers have college degrees.78 Construction sectors that use state-certified 
apprenticeships can help workers with low educational attainment get on a career ladder 
that leads to significantly higher wages (see Chapter 3).79 A journey-level operating 
engineer working in the Los Angeles area can earn more than $46 an hour.80 

Some of the occupations at the lower end of the wage spectrum in the non-utility water 
sector include landscaping and grounds-keeping workers. Nationwide, workers in these 
occupations can earn less than $10 an hour. The 10th-percentile average wage for 
landscaping and grounds-keeping workers, for instance, is $9.21 an hour. In many cases, 
however, these workers are employed by vendors who have agreements with municipal 
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or other public agencies to maintain landscaping on publicly funded projects, such as rain 
gardens. In those instances, government procurement offers an opportunity to improve 
wages in firms contracting with public agencies. 

c. Job Access
While some segments of California’s water sector produce well-paid jobs, prospective 
workers can face significant barriers to entry. Lack of relevant work experience is one 
potential barrier. The Brookings analysis found that a majority of water workers—53 
percent—have a high school diploma or less, which suggests few formal educational 
barriers to entry.81 Instead, employers place a premium on experience, preferring to hire 
workers who are already familiar with the necessary tools and technologies. The study 
also found that more than two-thirds of water workers needed at least one year of related 
work experience to get a job, and 16 percent need four years or more.

In addition, water workers tend to be older and significantly less diverse than the U.S. 
workforce as a whole. Eighty-five percent of the U.S. water workforce is male, according 
to the Brookings study, and 72 percent of workers employed by water utilities are white.82 

In many water occupations—particularly in construction—women are a vanishingly small 
percentage of the workforce. Only 1.4 percent of plumbers, pipefitters, and steamfitters 
are women, for example. Asian and African American workers were also underrep-
resented, comprising 12 percent of the water workforce, as compared with 18 percent 
of the U.S. workforce as a whole. The water workforce is also aging, with a significant 
portion expected to retire within the next few years.

The construction industry also offers great opportunities to incorporate training and 
career ladders for entry-level workers. Construction is one of the few industries in 
which someone with little formal education can gain the skills that lead to higher 
family-sustaining wages. Construction Careers Policy (CCP), a Los Angeles-area 
initiative, is a contracting approach that includes targeted hiring provisions for certain 
designated populations that can be based on income, geography, or historic barriers 
to entry, such as those experienced by military veterans or the formerly incarcerated 
(See Chapters 2 and 3).83 It has been embraced by the City of Los Angeles and the Los 
Angeles County Board of Supervisors on multi-billion-dollar construction projects at the 
Port and on the Metro line. CCP has covered tens of thousands of jobs on $12.3 billion 
worth of Los Angeles-area infrastructure projects since 200884 and could similarly be 
applied to needed water infrastructure improvements around the state. New workers on 
CCP projects gain valuable on-the-job training through apprenticeship training programs. 
The Los Angeles Building and Construction Trades Council has sought to further bolster 
the career ladder with its Multi-Craft Core Curriculum, partnering with local community 
and educational groups to offer standardized, comprehensive apprenticeship readiness 
programs. See Chapter 3 for a description of pre-apprenticeship and apprenticeship.

One training initiative directly related to the policies under consideration here was 
launched by the State Water Resources Control Board (SWRCB) in January 2016. 
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SWRCB allocated $3.2 million for the California Water Loss Collaborative, which 
executed a Technical Assistance Program (TAP) and Water Audit Validator (WAV) 
Certificate Program to aid water suppliers in producing validated water audits, helping 
to ensure compliance with SB 555.85 Modeled in part on a successful statewide initiative 
in Georgia, the TAP was made available to utilities at no cost in 2016 and 2017 and 
was conducted via a series of workshops and teleconferencing sessions between utility 
employees and water auditing experts. It trained more than 1,500 incumbent water utility 
employees and completed more than 400 Level 1 validated water audits, providing the 
necessary water audit review for 93 percent of the legislatively mandated suppliers. The 
SWRCB subsequently partnered with the California-Nevada American Water Works 
Association (CA-NV AWWA) to develop the WAV Certificate Program, an auditor validator 
training certification program aimed at increasing the availability of qualified validators in 
California. This program was due to be launched in 2018. 

As the state continues to implement mandates that require water suppliers to meet 
lower water-use targets, efforts to promote water efficiency will increase. Some of the 
best opportunities to make conservation and water efficiency gains are to be found in 
the lower-income areas of the state where water distribution infrastructure has been 
inadequately maintained or updated and where household and commercial appliances 
tend to be older and less efficient. In the 1990s, the Los Angeles Department of Water 
and Power (LADWP) pioneered a community-based organization (CBO) model for 
promoting ultra-low-flush toilet installation.86 LADWP teamed up with local nonprofits, 
including the Korean Youth Community Center, the Watts Labor Community Action 
Committee, and ADVANCE, to canvas residents of Hollywood and southwest Los 
Angeles to offer the delivery of free new toilets that significantly reduced water use and 
helped lower the cost of monthly utility bills. Working with the CBO helped the city replace 
more than two million toilets and also created employment opportunities in communities 
with high unemployment rates. Such a program could be improved moving forward with 
the introduction of a viable career pathway into union utility jobs, much in the same way 
as the Utility Pre-Craft Training Program has done for weatherization work (See Chapter 
6 on low-carbon energy).

The California Conservation Corps (CCC) prepares at-risk youth for jobs and careers in 
the natural environment, combining classroom education with paid, on-the-job training.87 
The Los Angeles Conservation Corps, for example, helps improve the watershed by 
planting trees and building community gardens and provides participants with expertise 
in landscaping, irrigation, storm water and erosion control, and tree planting. With a 
state grant received under the Clean Energy Act, the CCC has also trained participants 
to conduct water audits in commercial facilities. If a direct link to utility careers can be 
systematically developed, these programs could serve as an effective pre-apprenticeship 
pathway into good construction and utility jobs. More explicit partnerships with employers 
and unions can improve the impact of CCC and CBO training programs, capitalizing on 
their excellent track record in supporting and mentoring young participants but making a 
much needed explicit link to career job placement.
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PROMISING PRACTICE #10.1 
BAYWORK Water Utility High Road Training Partnership 

Because the sector already generates 
family-supporting jobs in utility operations, it is 
a good target for efforts aimed at inclusion of 
workers from disadvantaged communities. The 
coming wave of retirements in the utility industry 
offers both a challenge and an opportunity, as 
one successful Bay Area program exemplifies. 
In 2009, the San Francisco Public Utilities 
Commission (SFPUC), the Santa Clara Valley 
Water District, East Bay Municipal District and 
Union Sanitary District organized to create 
BAYWORK to help find qualified candidates 
and train them to operate the latest water utility 
technologies. The SFPUC already has a strong 
infrastructure for inclusion that BAYWORK 
can build on. It includes a community benefits 
policy with workforce development and diversity 
mandates88 and a host of in-house workforce 
development programs, ranging from high school 
internships like SSIP CityWorks and Youthworks 
to pre-apprenticeship and formal apprenticeship 
training programs.89 In addition, the SFPUC has 
adopted a project labor agreement with local, 
regional, and national construction trade unions 
for its Water System Improvement Program that 
includes, among other things, a jobs training and 
opportunities component.90

Beginning in 2016, BAYWORK collaborated 
with Jewish Vocational Service (JVS) in San 
Francisco to reassess industry needs and 
training program offerings. A report released the 
following year found that water and wastewater 

agencies and utilities in six Bay Area counties 
projected that they would need to make more 
than 825 new hires in nine occupations—water 
treatment operator, water distribution operator, 
wastewater treatment operator, wastewater 
collections operator, machinist, electrician, 
electronic maintenance/instrument technician, 
high-voltage electrician, and heavy equipment 
operator—over the next three years, and more 
than one-half of these agencies and utilities 
were having trouble finding workers with the 
requisite skills.91 The report also identified 
training gaps, such as a need for increased 
English, math, and science proficiency, among 
high school graduates interested in making the 
leap into the skilled trades. After securing funding 
through a California Workforce Development 
Board (CWDB) Accelerator grant, BAYWORK 
and JVS worked with Bay Area community 
colleges and other educational partners to assess 
existing certification, apprenticeship, and other 
training programs and worked to develop new 
curriculum, including applied learning, to help 
prepare prospective candidates for entry-level 
industry positions. JVS has also received funding 
for the project from the CWDB’s High Road 
Training Partnership (HRTP) initiative which 
is funding development of partnerships with 
existing pre-apprenticeship programs and other 
community organizations focused on helping 
underrepresented job seekers (see Chapter 3).92
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As in other sectors, there is a connection between skill standards and work quality. A 
North Carolina State University (NCSU) study demonstrates the link between proper 
training and successful outcomes in implementing new green infrastructure. The NCSU 
analysis found that prior to the launch of a green infrastructure worker certification 
program, roughly 95 percent of the 425 green infrastructure projects implemented in 
Cary, North Carolina, failed inspections because they were not properly maintained.93 
However, “After owners better appreciated the value of maintenance and hired workers 
certified by NCSU, roughly 95 percent of BMPs passed a second inspection.” 

Given the California Water Action Plan’s identification of the need to invest in this area, 
the state should encourage efforts to define and standardize certification requirements. 
“Stackable” credentialing programs in particular, which help workers build skills over time, 
could help create a career ladder in this field.

d. Risk of Job Loss or Job Degradation
While data relating to labor impacts of the state’s water conservation and efficiency 
strategies remain scant, there appears to be little risk of job loss or degradation in 
the sector based on state policies at this time. Due to the projected increase in state 
population and growth in infrastructure investment fueled by state mandates, it is more 
likely that the water sector workforce will continue to grow.

Two potential areas of concern bear further review, however. One is the SWRCB 
mandate to promote water system consolidation and regionalization initiatives.94 The 
state should consider workforce impacts in cases that involve the absorption of water 
utilities from disadvantaged communities unable to supply a sufficient quantity of safe 
drinking water into larger, more viable systems.

The other is the state’s intention, stated in the Draft 2018 Water Action Plan, to explore 
novel funding mechanisms to help cover the gap in funding for water infrastructure 
capital expenditures and operations maintenance.95 To the extent that public/private 
partnerships are under consideration, labor standards governance and a just transition 
for workers at risk of job loss should be considered in any assessment.

Workers employed by water utilities will need training to be able to adapt as the state 
moves forward with mandates requiring the adoption of new technologies, such as 
those used in leak reduction. In the professional occupations, continuing education 
is a requirement for license renewal, there is often a strong monetary incentive for 
professional development, and established organizations and funding currently exists 
to provide such training. In most other occupations, the commitment of employers to 
training current workers is essential. To support incumbent worker training, the state 
could invest in the identification of skill gaps; curriculum upgrades and instructor 
professional development; and training itself. The high-road training partnership 
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BAYWORK, described above, is an example of an industry training partnership that could 
be replicated in other regions of the state.

2. Workforce Recommendations

a. Demand-Side Workforce Policy Levers for Job Quality and 
Access

As the state continues to implement mandates requiring water suppliers to meet lower 
water-use targets and invest heavily in water infrastructure improvements to promote 
efficiency, it should take steps to encourage partner agencies and local and regional 
government entities to employ best practices in choosing construction contractors and 
outside vendors. 

Utility industry jobs in the water sector are good quality and largely union. Many of these 
workers are employed by public agencies, with good wages and benefits. The need in 
this segment is for better inclusion policies, more certified apprenticeship and pipeline 
programs, and incumbent worker training, addressed through High Road Training 
Partnerships, below.

Utility industry jobs, however, represent less than one-fifth of all water workers. Many of 
the rest are in the overwhelmingly private construction industry, sometimes in companies 
that do not pay family-supporting wages and benefits. Not all construction jobs are good 
jobs. To protect taxpayer-funded investments and to ensure that construction contractors 
are employing a reliable, well-trained workforce, projects that utilize state funds should 
come with attached responsible contractor requirements and inclusionary hiring 
practices. 

There are a number of ways in which public water utilities can take steps to ensure and 
improve job quality and job access for disadvantaged workers: 

	Use community workforce agreements (CWAs) when 
utilities award contracts for large-scale water infrastructure 
construction projects 

As described in Chapter 2, CWAs that include language to broaden access to good jobs 
can be used to ensure access for disadvantaged communities. These are pre-hire c
ollective bargaining agreements with one or more labor unions that set the terms and 
conditions for the project including wages and working conditions, and set goals for the 
hiring of workers from disadvantaged communities. A common minimum threshold for 
CWAs is projects over one million dollars.
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	Use inclusive procurement policies in contracts for public 
services.

Government entities like utilities can encourage contractors to enter into community 
benefit agreements (contracts between developers and community groups that require 
the developer to provide specific amenities or mitigations in exchange for community 
support of the project). Contractors can boost their bid scores by committing to strong 
community benefits standards in their proposal, by incorporating the U.S. Employment 
Plan or similar policies into solicitations for public procurement, discussed in Chapters 2 
and 7. This is a way to encourage service providers to provide job and other benefits to 
the local community and for awarding agencies to identify the “best in class” proposals, 
rather than prescribing a specific wage or other labor standard. For water utilities 
providing grant funding for the installation of water efficiency measures, utilities can set 
minimum criteria that ensures that vendors meet threshold job quality standards. These 
steps would help ensure better working conditions for entry-level, low-wage workers in 
the water sector. This is particularly important for projects designed to promote increased 
water efficiency in disadvantaged communities, where the state expects to reap some of 
its biggest water efficiency gains.

	Use job impact metrics to measure the effect of climate policies 
on job numbers, job quality, and job access.

As California implements new data collection and reporting requirements for state water 
suppliers and operators, it should consider incorporating labor equity data metrics. One 
program that could serve as a model is RePower LA, a community-based coalition 
that promotes clean energy and increased access to good jobs at the Los Angeles 
Department of Water and Power (LADWP), which succeeded in persuading the agency 
to implement an Equity Metrics Data Initiative (EMDI).96 The EMDI semi-annually tracks 
and posts data on the DWP’s programs, jobs, and services in low-income communities.97 

	Incorporate workforce analysis into emerging technology 
support programs addressing water conservation, reuse, and 
other low carbon practices.

California’s Draft 2018 Water Action Plan highlights the need for the state to identify 
funding for ongoing operations and maintenance to maximize the benefits of new “green” 
and “gray” technologies and infrastructure investments.98 The state is establishing 
several task forces to consider needs in this area. Identifying workforce training 
and certification needs and assessing potential sources of funding should be part 
of this discussion to ensure the state is protecting and maximizing its investment in 
infrastructure.
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b. Supply-Side Workforce Development Strategies 

	Participate in the CWDB’s High Road Training Partnership and 
High Road Construction Careers initiatives.

California’s water industry can create pathways to the middle class for workers 
who traditionally have not been well represented in the industry and those from 
disadvantaged communities through investment in workforce training tied to job 
placement agreements. The state is encouraging the regional-scale development of 
pre-apprenticeship and certified apprenticeship training programs, as discussed in 
Chapter 3. These can apply to the water sector and could integrate industry-recognized 
credentials such as the Green Infrastructure Certification described above. Such 
apprenticeships could incorporate partnership with the California Conservation Corps 
and other pipeline programs to reduce barriers to entry for job seekers and provide 
additional connections to career-track jobs in the water sector.

Industry-led partnerships like the JVS BAYWORK initiative, which have been successful 
in fostering collaborative efforts to create bridge programs to identify and train workers 
interested in water careers, can help expand the existing pipeline of skilled and 
experienced workers ready to replace those retiring.

B. Water Agency Emissions Reductions
Senate Bill 350 (de León, Chapter 547, Statutes of 2015)99 requires that half the state’s 
electricity come from renewable resources by 2030.100 Meeting this mandate will lead to 
increased use by state agencies of Renewables Portfolio Standard-eligible resources, 
such as solar, wind, biomass, and geothermal energy. In line with this mandate, the 
California Department of Water Resources (DWR) is implementing efforts to reduce 
the agency’s environmental impacts and lead by example through its approved, 
department-wide Climate Action Plan. DWR has set a goal for itself of cutting its 
emissions levels to 80 percent below 1990 levels by 2050.101 DWR estimates that its total 
greenhouse gas emissions in 1990 were nearly 3.5 MMTCO2e, roughly the equivalent 
of the emissions produced by 680,000 automobiles. DWR has identified 11 greenhouse 
gas emissions reduction measures it will take to meet its goals, including the termination 
of its ownership interest in the coal-powered Reid Gardner Power Station in Nevada; 
increasing the proportion of renewable energy used to run the State Water Project 
(SWP); exploring new ways of developing renewable energy on DWR-owned land; and 
increasing the energy efficiency of pumps and turbines through the SWP.

The vast majority of the DWR’s climate pollutant emissions (about 98 percent) stem 
from the generation of electricity needed to move water through the SWP, which DWR 
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owns and operates.102 The SWP is one of the largest single users of electricity in 
California,103 accounting for around 3 percent of all electricity consumed in the state.104 
DWR uses the hydroelectric power it generates throughout the system to power most of 
its needs and sells the surplus.105 When the hydroelectric energy on hand is not enough, 
DWR uses the energy market to fill the gap. By being more conscious in its choices of 
energy purchases—for example, by terminating its participation and delivery of energy 
from a coal-fired power plant in Nevada—DWR has already exceeded the state’s 
goal of reducing 1990 emission levels by a third by 2020. DWR expects it will achieve 
greenhouse gas emissions reductions of more than 60 percent below 1990 levels by 
2020.

Construction is another component of DWR efforts to cut emissions. Though 
construction only accounts for a little more than 1 percent of total DWR emissions, it 
is the department’s second-largest source of emissions.106 (All other DWR operations 
account for less than 1 percent of the agency’s emissions.) The primary source of DWR 
construction emissions is the operation of diesel-powered construction equipment. 
The DWR has adopted best management practices for construction and maintenance 
activities and made significant changes to its construction project specifications 
requirements that will lead to important reductions in construction emissions. In addition, 
improvements in statewide regulations governing construction equipment and fuel 
standards, driven by Assembly Bill 32 (Núñez, Chapter 488, Statutes of 2006)107 and 
other initiatives, will also contribute to the adoption of new technologies that will further 
reduce emissions. 

DWR efforts to reduce emissions are extensive, but given the department’s relatively 
small 1990-level emissions footprint, its main contribution to reducing emissions in the 
water sector lies in being an industry leader and early adopter of new technologies. The 
DWR also can serve as an industry model for good labor policy and practice.

1. Workforce Outcomes

a. Job Growth 
Labor impacts from DWR water-related emissions initiatives are largely unknown at this 
point, as many of the department’s initiatives are in the early stages or have yet to be 
implemented. Ultimately, DWR efforts to procure renewable electricity—like those of 
every state agency—are likely to stimulate employment in construction, particularly solar 
installation. Efforts to improve the energy efficiency of pumps and turbines throughout 
the SWP system may also have a positive impact on employment in construction 
occupations such as electricians, mechanics, and maintenance and repair workers, as 
well as manufacturing, albeit indirectly. None of these initiatives are likely to have a major 
impact on the utility industry, as they involve infrastructure and energy sources rather 
than water treatment, transport, or distribution.
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b. Job Quality
Water sector construction jobs—the jobs mostly likely to be created by DWR emissions 
reduction measures—are good paying jobs that generally fall under the state’s prevailing 
wage and apprenticeship standards for public works construction. Through the 
state-certified apprenticeship system, construction is an industry where workers with less 
formal education can gain access to jobs with family-supporting wages and a full benefits 
package, with training and wage increases as skills are acquired in a “earn while you 
learn” model (see Chapters 2 and 3).

As detailed in Chapter 6 on Energy, job quality in the construction of utility-scale 
renewables—another segment likely to be stimulated by the DWR initiative—is 
high, encompassing middle-class careers built on skills acquired in a 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 PLAs (see Chapters 2 and 6).108 Under these PLAs, workers have received 
a compensation package that includes prevailing wage rates, full benefits (pension 
and healthcare contributions), and ongoing funding for apprentice training. Wages for 
journey-level workers averaged about $37.00 per hour in 2015.109 

c. Job Access
Prospective construction workers in California’s water sector can face significant barriers 
to entry, including lack of relevant work experience. However, there are pre-apprentice 
programs in place that have proved successful in increasing the number of underrep-
resented workers in apprenticeship, and the state is expanding funding for these 
programs through its High Road Construction Careers initiative, discussed in Chapter 3. 

d Risk of Job Loss or Job Degradation
There is little to no risk of job loss or degradation as a result of the water sector’s 
emissions reduction efforts. Nearly all of the emissions reduction measures detailed in 
the DWR’s Water Action Plan are constructive rather than eliminatory. The only negative 
impact likely to follow from any of these initiatives would be at the Reid Gardner Power 
Station, a coal-powered plant in Nevada, where DWR terminated its ownership stake.110 
The plant ceased operations entirely in 2015.111

2. Workforce Recommendations
The greenhouse gas reduction measures pursued by the DWR in its California Water 
Action Plan are in keeping with those of all other state agencies charged with similar 
mandates, and the DWR should follow the best practices outlined for those agencies in 
other chapters of this report. See the renewables section of Chapter 6 on low-carbon 
energy for an example of these best practices.
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V. Recommendations for the Water Sector

Exhibit 10.4. Key Recommendations for the Water Sector

Water 
Conservation—
Utility 
Operations

Demand Side
	Use inclusive procurement policies for public procurement of large 

capital equipment, contracts for services, and in grants programs. 

	Incorporate workforce analysis into support for emerging 
technologies addressing water conservation, reuse, and other low 
carbon practices. 

Supply Side
	Expand high-road training partnerships and participate in the state’s 

High Road Construction Careers initiative to promote inclusion of 
workers from disadvantaged communities. 

Water 
Conservation 
—Utility 
Infrastructure 
Construction 

Demand Side
	Use community workforce agreements (CWAs) when utilities award 

contracts for water infrastructure construction projects or renewable 
generation on water utility land. 

	Use job impact metrics to measure the effect of climate policies on 
job numbers, job quality, and job access. 

Supply Side
	Participate in statewide initiative for pre-apprenticeship for 

construction careers. 

	Expand High-road industry training partnerships. 

	Provide funding for ongoing identification of skills gaps and 
development of plans to fill gaps. 

All Water 
Sectors

	Use job impact metrics to measure the impact of climate incentive 
and investment programs on quantity of jobs, job quality and job 
access. 

	Incorporate workforce analysis into emerging technology support 
programs.

	Track training program outcomes for graduation rates, attainment 
of industry-recognized credentials, job placement, retention, wages 
and wage progression. 
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I. Overview of Sector and Key Climate Policies
The sector of natural and working lands (NWL), which includes wildlands firefighting, 
forest and wildlands vegetation management, biomass, wetlands, green urban spaces, 
and agriculture, is a critical area for state climate policy, but its impact on greenhouse 
gas emissions is still unpredictable. The sector could have divergent impacts over the 
coming years, serving either as a carbon sink for absorbing emissions or as a major 
source of short-lived climate pollutants (SLCPs), especially black carbon from wildfires 
and methane from livestock. 

The California Air Resources Board (CARB) Scoping Plan contains only general 
analysis and policy framing for the NWL sector, and its greenhouse gas inventory lacks 
full quantitative estimates of NWL emissions because of methodological challenges 
throughout the sector.1 CARB, together with the California Natural Resources Agency 
(CNRA), the California Department of Food and Agriculture (CDFA), and California 
Environmental Protection Agency (CalEPA), are currently developing a NWL greenhouse 
gas emissions inventory as called for in Senate Bill 859 (Committee on Budget 
and Fiscal Review, Chapter 368, Statutes of 2016).2 Also developed alongside this 
inventory will be an implementation plan to set goals and strategies for NWL emissions 
reduction.3 The Scoping Plan proposes a general reduction goal from NWL of at least 
15-20 million metric tons by 2030, and this goal will be reevaluated in the sector-specific 
implementation plan. 

As seen in Exhibit 11.1, the agriculture sector accounts for 8 percent of total emissions 
in the statewide greenhouse gas inventory. About three-fifths of agricultural emissions 
are from methane in dairy and livestock, with the rest from energy use and fertilizer use. 
Exhibit 11.2 shows emissions from the agricultural sector in 1990 and 2017 and finally, 
the estimated range of emissions in 2030 from implementing the measures identified in 
the Scoping Plan. 

Perhaps the most pressing challenge of California’s NWL sector is wildfire. Because 
of climate change and related factors, wildfires have been become more frequent and 
intense in recent years, and this trend is expected to increase. The methodology of 
calculating wildfire greenhouse gas emissions is uncertain, and for that reason CARB 
has not yet included wildfires in its statewide greenhouse gas emissions inventory.4 
However, the U.S. Geological Survey estimated that California’s record-breaking wildfire 
season of 2018 emitted 68 MMTCO2e, roughly 15 percent of the total annual emissions 
statewide and almost exactly the same as the entire electric power sector.5 The Forest 
Carbon Plan, published in May 2018, estimated that under a business-as-usual scenario, 
statewide wildfire emissions could increase by 56 percent by 2100.6
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Exhibit 11.1. Agriculture 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. 

California’s programs to address the NWL sector are slated for expansion in the coming 
years following passage of Senate Bill 901 (Dodd, Chapter 626, Statutes of 2018),7 
which authorized $200 million per year through FY 2023-24 from the Greenhouse Gas 
Reduction Fund (GGRF) for work on fire prevention and vegetation management. This 
much-needed expansion will have the unintended effect of highlighting the dichotomy 
between high-road and low-road approaches within the fire- and vegetation management 
segments of this Scoping Plan sector. Some workers in these fields—primarily the 
full-time employees of Cal Fire and other public firefighting agencies—have generally 
high wages, full benefits packages, and collective-bargaining contracts. Much of the rest 
of the sector, however, demonstrates characteristics of a low-road economic path, with 
poor job quality and extreme social marginalization, as described later in this chapter. 
As a result, state investment in the NWL sector could run the risk of simply increasing 
the number of poverty-level jobs, and the impact of public investment in training in some 
segments of this sector could be diminished by high worker turnover and low-wage 
economic competition.

https://ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf
https://ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf
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Exhibit 11.2. Agriculture Sector Emissions and 2030 Target

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://www.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. 

This chapter addresses the following key measures affecting the various subsectors of 
the natural and working lands sector:

	Forest and Wildlands Management

	Increased fire suppression work to reduce the spread of wildfires once they start.

	Intensive management of forests and other wildlands to increase their resiliency 
to wildfires, decrease the likelihood of catastrophic fires, reduce greenhouse gas 
emissions from wildfires, and increase the carbon sink capacity of forests and 
wildlands. In May 2018, Governor Jerry Brown issued an executive order requiring 
a significant acceleration of climate-related forest restoration and fuels treatment.8 

	Biomass Energy and Wood Products Manufacturing

	Expansion of the use of forest by-products for bioenergy generation.

	Expansion of the market for timber for manufactured wood products, such as 
pre-engineered wood.

https://www.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf
https://ww3.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_scopingplan_sum_2000-17.pdf
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	Urban Forests, Wetlands, and Coastal Carbon Sinks

	Expansion of Cal Fire’s Urban and Community Forestry Program to increase the 
carbon sink effect of street trees. Most of this program consists of grant programs 
for community street tree-planting groups.

	GGRF funding for the Natural Resources Agency’s Urban Greening Grant 
Program, which provides grants for tree planting (to sequester or store carbon 
and/or for shade to reduce energy consumption) and active transportation 
infrastructure.

	GGRF funding for other state grant programs to plan and execute projects to 
increase the carbon sink effect of wetlands and coastal areas. These programs 
include the Coastal Conservancy’s Climate Ready Program, the Department of 
Fish and Wildlife’s Wetland Restoration for Greenhouse Gas Reduction Program, 
and the Wildlife Conservation Board’s Climate Adaptation Program. 

	Agriculture

	Subsidies to farmers to install systems to increase the capture of methane 
emissions from livestock through the California Department of Food and 
Agriculture (CDFA) Dairy Digester Research and Development Program and 
Alternative Manure Management Program.

	Grants to farmers to improve local air quality by replacing high-polluting farm 
vehicles and equipment through the Funding Agricultural Replacement Measures 
for Emission Reductions (FARMER) Program.

	Grants to farmers to purchase and install water-efficient irrigation systems. State 
Water Efficiency and Enhancement Program (SWEEP), administered by CDFA, 
which provides grants to implement water-efficient irrigation systems.

	The Healthy Soils Program, which helps farmers adopt energy-efficient irrigation 
systems and other conservation measures to increase the carbon sink effect of 
farmland.

	Partial exemptions on sales and use taxes for the installation of renewable energy 
generation and energy storage equipment on farms. 

	Funding from the Sustainable Groundwater Planning Grant Program of the 
Department of Water Resources to develop and implement sustainable 
groundwater planning and projects.
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II. Industries and Occupations Affected 
A wide variety of industries are included in the NWL sector: firefighting (state and local 
fire agencies, and private firefighting contractors); logging (timber extraction, trucking 
and lumber milling); forestry services (thinning, tree planting and other vegetation 
management); biomass power plants; wood products manufacturing; and agriculture 
(farming, livestock, and companies providing services for irrigation, methane capture, 
and rural electricity). Occupations include a wide variety of skilled and unskilled manual 
laborers, power plant and manufacturing workers, and professional services. As shown in 
Exhibit 11.3, the vast majority of jobs are blue-collar—90 percent in forestry and logging, 
and 96 percent in agriculture. Bureau of Labor Statistics occupation data do not provide 
information at the more detailed levels of disaggregation for the subsectors described in 
this chapter.

Exhibit 11.3. Occupations by Industry in the Natural and Working Lands Sector

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

Exhibit 11. 3. Shows the broad occupational distribution of the two main industries, 
agriculture and forestry and logging. More detail on industries and occupations is 
provided in the sections below.

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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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 natural and working lands sector. Each 
section first examines available evidence on labor conditions in each subsector and 
the workforce outcomes from the main climate policies thus far. It then identifies where 
and how workforce policy can be aligned with these climate policies. Specifically, it 
identifies complementary demand-side workforce policy levers, described in Chapter 
2, that the agencies responsible for implementing the climate policies can use to create 
good jobs and support the demand for skilled labor. It 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. Forest and Wildlands Management
The Scoping Plan designates the Forest Carbon Plan (FCP), finalized in May 2018, as 
the detailed implementation plan for wildlands greenhouse gas emission reduction 
targets.9 The FCP was produced by the multi-agency Forest Climate Action Team, 
co-led by the state’s Department of Forestry and Fire Protection (Cal Fire), the Natural 
Resources Agency, and CalEPA.10 The FCP is also designated by CARB’s Proposed 
Short-Lived Climate Pollutant Reduction Strategy as the mechanism for addressing black 
carbon emissions from wildfire. 

California forests comprise three main categories: 

 ● Federal lands: 19 million acres, 57 percent of total
 ● State lands: 1 million acres, 3 percent of total
 ● Private lands: 13.3 million acres, 40 percent of total

The FCP states that a dramatically increased amount of fuels treatment—primarily 
commercial and pre-commercial thinning—is required in order to maintain forests’ role 
as a carbon sink while increasing forest health and decreasing wildfire danger. Much 
of this need is caused by California’s fast-escalating tree die-off from bark beetles and 
drought, comprising an estimated 129 million dead trees in forests statewide.11 The FCP 
recommends the following: 

 ● “By 2020, increase the rate of fuels treatment from the recent average of 17,500 
acre/years to 35,000 acres/year.” 
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 ● “By 2030, further increase the rate of fuels treatment to 60,000 acres/year. By 2030, 
increase the area reforested annually by 25 percent above the current level.”

 ● By a non-specified date after 2030, “increase rate of treatment to approximately 
500,000 acres per year on non-federal lands to make an ecologically meaningful 
difference at a landscape scale. This estimate provided by Cal Fire is an 
aspirational goal based on consideration of ecological need and predictions of 
capacity to implement treatments. This acreage is currently more than what Cal 
Fire considers operationally feasible. It should be considered a target to work 
toward and is achievable pending increased resources.”

The FCP notes that the state is increasing its programs for forest health and fire 
prevention programs. The FY 2018-19 Budget Act included $99 million from the General 
Fund for state and local fire agencies for fire prevention and suppression, and $223 
million from the GGRF for state and local agencies for fire prevention, forest health, and 
vegetation management.12 In addition, SB 901, enacted in September 2018, directed that 
$200 million from the GGRF shall be appropriated annually through FY 2023-24 in grants 
to local governments, tribal agencies, and nonprofits for this work. These programs, as 
summarized in Cal Fire’s 2018 Strategic Fire Plan, are carried out on state and private 
lands by a wide mix of entities, including Cal Fire, county and municipal government 
agencies, and Fire Safe Councils, which are local nonprofits that carry out fire prevention 
work.13 These funding appropriations do not specify the acreage that can be treated with 
the added expenditures and do not make clear whether the funds will put the state on 
track to achieve its 2020 treatment goals. However, the goals for 2030 and beyond seem 
so ambitious that they will require continued major growth in funding and the associated 
workforce.

The FCP does not include any detailed policy tools for federal lands, where the state has 
limited jurisdiction. However, the U.S. Forest Service has set a 2020 goal of increasing 
forest and fuel reduction treatment on its lands from the current level of approximately 
250,000 acres per year to 500,000 acres per year, and the U.S. Bureau of Land 
Management has a goal of increasing treatment on its California lands from the current 
9,000 acres per year to 10-15,000 acres per year by 2020. Relevant federal programs 
include the Forest Service’s Good Neighbor Authority (which involves cooperation 
with state authorities) and the U.S. Department of the Interior’s Wildland Fire Resilient 
Landscapes Program.14 It is unclear whether sufficient federal funding has been 
appropriated to attain these expanded forest treatment goals. 

Another limitation of the FCP is related to workforce development. The FCP describes 
a “limited appropriately trained or licensed supporting workforce” as one of the key 
“major impediments to forest restoration and ongoing forest management.” However, the 
FCP does not propose any specific training programs to increase workforce skills and 
availability, nor does it identify or incorporate standards for skills or occupational safety 
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and health as program requirements. Clear skill and safety standards are necessary to 
address the need for, and ensure demand for, trained workers and to provide signals to 
training institutions about what skills are needed. 

The FCP does not propose detailed policy tools for mandates or other regulations to 
ensure that private timberland—ranging from small owners to large firms such as Sierra 
Pacific (the second-largest lumber producer in the United States)—meets the state’s 
goals for more intensive forest management. Some funding and technical assistance for 
forest landowners is provided by the U.S. Department of Agriculture through its Natural 
Resources Conservation Service.15 

1. Industries and Occupations Affected
The two leading industries involved in the forest and wildlands management subsector 
are firefighting and vegetation management.16 Firefighting or fire suppression is a 
well-understood occupation and is discussed in the next section on workforce outcomes. 
The category of vegetation management encompasses a range of forestry services 
work, including tree planting, commercial and pre-commercial thinning, brush clearing, 
and other forms of vegetation reduction to decrease the intensity of fires in forests and 
scrublands, increase forest resiliency, and increase the carbon sink effect of forests. 
Vegetation management overlaps with the logging industry, because logging includes 
commercial thinning, with large trees removed for timber production and other debris sold 
to the forest products industry. This category also includes pre-commercial thinning,17 
which is a form of vegetation management that involves leaving the larger trees while 
cutting smaller trees and brush, most or all of which is left on site. Industries involving the 
products and byproducts of forestry services work include biomass power generation and 
wood products manufacturing, which are detailed in Part 2 of this chapter.

Professional occupations in firefighting and vegetation management include fire 
engineers, foresters, ecological restoration scientists, while the blue-collar occupations 
include wildland firefighters, loggers, tree planters, thinners, brush-pilers, ecological 
restoration workers, and equipment operators.

At the peak of each year’s fire season, roughly 13,000 firefighters are working on wildfires 
statewide. Cal Fire’s 6,100 year-round employees comprise almost one-half of this total.18 
State prison inmates enrolled in a joint Cal Fire and state Department of Corrections and 
Rehabilitation (CDCR) program account for up to forty percent of the wildland firefighters 
in California.19

Full-time Cal Fire employees do a considerable amount of fire prevention and vegetation 
management work as well, primarily during the winter-spring fire offseason; some of Cal 
Fire’s work lies outside the NWL sector as the agency serves as the local fire department 
in towns and small cities, under contract to many counties and rural municipalities. A 
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large share of vegetation management and forestry services work is carried out by 
independent contractors that work on federal, state, and private lands;20 this contracted 
workforce is described in greater detail below. A small share of this work in the state is 
carried out under the California Conservation Corps (CCC), an entry-level, one-year 
program for roughly 1,400 young adults (18- to 25-year-olds). 

2. Workforce Outcomes to Date

a. Job Growth
In recent years, employment in these sectors has been stagnant or declining, at 
least by U.S. Census data—although as described below, the data may be partially 
underreported. 

i. Fire Suppression 

Some wildlands firefighting and vegetation management work is carried out by state, city 
and county fire agencies that are primarily dedicated to urban and suburban firefighting. 
There is no industry classification (NAICS category) in government data specifically for 
wildlands firefighting, thus no current or projected job numbers are available. 

ii. Fire Prevention, Management and other Forestry Services

Data for employment in this subsector vary by source, possibly because the category 
definitions are slightly different. According to U.S. Census County Business Patterns, 
employment in logging decreased 12 percent during 2005-2016 to 1,668 people, while 
workers in “Support Activities for Forestry” (including vegetation management and other 
jobs) shrank 29 percent to 601 people during the same period.21 These numbers are 
slightly different from those of the U.S. Bureau of Labor Statistics, whose data for May 
2017 show 1,810 logging jobs and 1,780 “Forest and Conservation” jobs.22 In any case, 
the number of forestry services workers may be significantly undercounted.23 Some 
researchers and advocacy groups assert that forestry services workers are especially 
difficult to count because many of their employers are small contractors, some of which 
are domiciled out of state and whose crews migrate from one remote job site to the next 
as often as every few weeks.24

b. Job Quality
Wildlands firefighting, fire prevention, and vegetation management jobs inherently 
involve grueling, dangerous work, often including long hours in remote locations. In 
2015, the agriculture and forestry sector (including firefighting, forestry services, and 
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logging) had the highest fatality rate of any major industry in the state, with 17.1 fatalities 
per 100,000 full-time workers, according to Cal-OSHA data.25 The next-highest industry 
(construction) had 6.8 fatalities per 100,000 workers.

As described below, wages and conditions in the sector are generally low, except for Cal 
Fire employees, and available data are thin. 

i. Fire Suppression

Wages and working conditions for year-round Cal Fire firefighters provide middle-class 
livelihoods. These workers are represented by Cal Fire Local 2881, and while their 
starting pay is only the state’s minimum wage of $11.00 per hour, there is a clear career 
path with pay rates that rise rapidly—for example, mid-level paramedic firefighters 
average about $11,000 a month in total compensation.26 Nevertheless, a 2014 study 
by the state Department of Human Resources showed that Cal Fire firefighters earn 
an average 33 percent less in total compensation (wages and benefits) and work more 
hours than their full-time counterparts at local fire agencies.27

A much lower-paid component of the firefighting workforce is prison labor, which can 
comprise up to forty percent of California’s wildlands firefighting workforce in a given 
year. Their pay is $2 per day, plus $1 an hour while fighting an active fire; they also 
earn credits toward reducing their sentences. This work does not count as job training 
for post-release employment, however. 28 Cal Fire and most other firefighting agencies 
do not hire workers with felony records, in part because such individuals are barred 
from obtaining Emergency Medical Technician and Paramedic certifications, which are 
required by most local fire departments.29 

ii.  Fire Prevention and Forestry 

Much forestry services and vegetation management work in California (and other 
Western states) is seasonal and irregular, with periods of unemployment or unpaid 
downtime because of weather or gaps between contracts. This work is also often 
migratory and occurs in remote locations.

Workers in the Forest and Conservation category (which includes thinners, tree planters, 
and other vegetation management workers) had a median hourly wage of $10.66, the 
lowest of all 747 occupations statewide, according to U.S. Bureau of Labor Statistics’ 
occupational data for 2018.30 Workers in the Logging category were better paid, with a 
median hourly wage ranging from $19.77 to $24.43 depending on job description.31

Wages on U.S. Forest Service and Bureau of Land Management (BLM) land should 
be markedly higher than wages on state and private land, because forestry services 
contractors with a federal contract of more than $2,500 must pay the local prevailing 
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wage under the Service Contract Act.32 In California, the 2018 prevailing wage levels 
for forest workers on U.S. Forest Service and BLM contracts ranged from $14.13 per 
hour for tree planters to $15.88 for thinners and slash pilers, up to $35.51 for (logging) 
fallers, plus benefits.33 Federal enforcement of prevailing wage standards (and other 
important labor laws and regulations), however, is lacking which means workers may not 
experience a real wage premium when carrying out contracted work on federal versus 
state or private forest lands; enforcement challenges are detailed below.

A relatively small share of the workforce in forestry services and vegetation management 
in the state is employed by the California Conservation Corps (CCC), an entry-level, 
one-year program for roughly 1,400 young adults (18- to 25-year-olds). Corps members 
work on fire prevention, tree-planting and vegetation management, as well as parks 
restoration, fish habitat, backcountry trails work, and energy conservation. The CCC 
pays the state minimum wage, plus benefits, and is intended to prepare youth for further 
career steps.34

A more significant share of the forestry services workforce is hired by private contractors. 
These employers have contracts predominantly on national forest lands, although they 
also have contracts on private lands (commercial and residential), and to a lesser extent 
on state forest land. These private contractors rely in part on foreign guest workers 
with temporary work authorization under the federal H2-B visa program. Industry and 
labor experts estimate that H-2B workers account for 10 to 15 percent of the contracted 
forestry services workforce, which has grown over the past decade. Some portion of 
the privately-contracted forestry services workforce is comprised of undocumented 
immigrants, although it is difficult to estimate the extent.35 Much of the contracted forestry 
services work takes place in remote locations, which is one challenge to enforcement 
of labor and employment laws in this sector—and workers not on federal lands are not 
covered by wage requirements other than minimum wage.36

As noted above, the federal government has not consistently enforced labor laws—
including prevailing wage requirements—in California’s forestry sector due to the nature 
of the contracted work and negligence or malpractice on the part of forestry services 
contractors. Victoria Lipnic, former U.S. Assistant Secretary of Labor for Employment 
Standards, admitted to inadequate enforcement in her 2006 testimony to the U.S. Senate 
regarding foreign guest workers (viz., H-2B visa-holders) employed on tree-planting and 
other service contracts on national forest land citing particular challenges such as “the 
short duration of the contracts; the remote, constantly changing work sites; the temporary 
residence of the workers in this country; the typically poor or nonexistent recordkeeping 
practices of the contractors; and the need to personally inspect and document safety, 
housing, and transportation violations when they occur… [and] significant trust, 
language, and literacy barriers.”37 Subsequent research, news articles, and court 
cases have shown continued allegations of employer mistreatment of forest workers, 
including wage theft, and suggest that workers may sometimes have little recourse to 
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effective enforcement of labor laws.38 U.S. Department of Labor (DOL) data show that 
from 2005-2017, 22 forestry employers on National Forest and BLM lands were fined 
$789,145 by the DOL’s Wage and Hour Division for a total of 1,570 violations. The state 
Division of Labor Standards Enforcement does not track this information.39

The U.S. Forest Service and BLM require contractors to use the E-Verify system to 
check their employees’ immigration status—although as mentioned above, enforcement 
appears to be uneven and/or irregular. Contractors on federal lands in California that 
comply with E-Verify often use foreign citizens working on temporary H-2B visas.40 DOL’s 
Office of Foreign Labor Certification does not provide disaggregated data for H-2B visa 
holders by sector per state, but DOL data on companies employing workers on these 
visas show that in 2017, four forestry services contractors in California were certified to 
bring in 329 workers on H-2B visas.41 

The H-2B visa program, which grants temporary non-agricultural work authorization 
to foreign nationals, has significant weaknesses in terms of safeguarding labor rights. 
Under the program, each worker’s visa is sponsored by their original employer, and the 
visa is valid only as long as the worker remains with that employer. Once the worker 
loses that job, they must leave the United States within 10 days. This restriction reduces 
workers’ ability to organize for better pay and conditions. A 2013 report by the Southern 
Poverty Law Center about H-2B visa programs stated: “The most fundamental problem 
with guest worker programs, both historically and currently, is that the employer—not the 
worker—decides whether a worker can come to the United States and whether [they] can 
stay. Because of this arrangement, the balance of power between employer and worker 
is skewed so disproportionately in favor of the employer that, for all practical purposes, 
the worker’s rights are nullified. At any moment, the employer can fire the worker, call the 
government, and declare the worker to be ‘illegal.’”42

c. Job Access and Workforce Training

i. Fire Suppression

Rigorous training is required through the California Firefighter Joint Apprenticeship 
Committee (Cal-JAC) for the roughly one-third of California wildland firefighters who are 
year-round Cal Fire employees. Cal-JAC is co-sponsored by California Professional 
Firefighters (CPF) and the California State Fire Marshal, and is a best-practice model for 
the NWL sector, as described in Promising Practice #11.1.43

ii.  Fire Prevention and Forestry 

The state does not require any skill standards for workers in fire prevention, forestry 
services, vegetation management, or related fields.44 The only training program identified 
in this report for blue-collar work in these activities is the California Conservation Corps 
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(CCC), described above. The central purpose of the CCC is to provide job skills to 
young workers, especially youth from disadvantaged communities. Although the CCC 
does recruit at-risk youth of color, only about one-fourth of Corps members complete 
the one-year program, and there is little data available on job outcomes for graduates.45 
Like many other workforce training programs, the CCC is challenged by the lack of clear 
career paths and an insufficient number of good jobs in the graduates’ fields—which in 
this case includes forestry, vegetation management, fire prevention, and firefighting. A 
February 2018 report from the Legislative Analyst’s Office concluded that, “the lack of 
measurable programmatic objectives or collection of outcome data on how the CCC 
performs in key areas makes it difficult to evaluate the program’s performance.”46 The 
lack of other training programs in fire prevention is not surprising because, as described 
above, the jobs in this segment of the industry are largely very low wage.
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PROMISING PRACTICE #11.1  
Firefighter Pre-Apprenticeship Training and Inclusive Hiring Program

The pre-apprenticeship program under Cal-JAC 
is a best practice in the NWL sector because 
it provides a hiring pathway for underrep-
resented communities into family-supporting 
middle class careers. The program links to 
certified apprenticeship, a form of training and 
employment with clearly-defined wage increases 
as skills are acquired (See Chapter 3 for a 
description of the advantages of this earn-while-
you-learn training model). Like all apprenticeship 
programs, Cal-JAC has clear skill standards that 

are periodically updated and reviewed by the 
California Division of Apprenticeship Standards 
(DAS). 47 Under the mandate of Assembly Bill 579 
(Flora, Chapter 344, Statutes of 2017),48 Cal Fire 
and the DAS worked with the Cal-JAC to develop 
a statewide firefighter pre-apprenticeship program 
to recruit candidates from underrepresented 
groups. For the first class of this program, starting 
in January 2018, substantial diversity has been 
achieved, as shown in Exhibit 11.4, below.49

Exhibit 11.4. Diversity of First Class of Firefighter Pre-Apprenticeship Training and Inclusive 
Hiring Program

People who: Latinos African 
Americans Asians Women of 

All Groups Total

Applied 27% 22% 4% 17% 228

Admitted 20% 22% 7% 20% 54

Enrolled 17% 17% 8% 29% 24
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Pre-apprenticeship graduates are placed on the 
Firefighter Candidate Testing Center’s Statewide 
Eligibility List, which applicants must be on to be 
considered for hire by fire departments throughout 
California, and are guaranteed an oral interview 
with the Sacramento Fire Department—both key 
measures to increase access to these jobs. 
The robust training infrastructure of certified 
apprenticeship combined with this pre-appren-

ticeship program sets skill standards, increases 
wages as skills are acquired, and creates 
pipelines for inclusion of underrepresented 
groups. However, it only exists for year-round 
Cal Fire employees, as apprenticeship programs 
have not been developed for other segments of 
the workforce in fire prevention, forestry services, 
and vegetation management.

3. Workforce Recommendations

a. Demand-Side Workforce Policy Levers for Job Quality and 
Job Access

To achieve the goals of the Forest Carbon Plan and Governor Brown’s May 2018 
Executive Order, the state will need an expanded labor force for both fire suppression 
and prevention: firefighters, thinners, forestry technicians, heavy machine operators, 
truck drivers, and others. This undertaking could be a major economic boon for rural, 
economically depressed California communities, if measures are taken to ensure local 
hiring and good-quality jobs, rather than the low-wage prison labor and contractor work 
crews. To enable this expansion, increased funding and stronger workforce requirements 
may be needed for related programs, even beyond the commitments made in the 2018 
budget and SB 901. 

Our recommendations for demand-side workforce interventions for Forest and Wildlands 
Management are:

	Use inclusive procurement policies for public contracts 
for work in fire suppression and fire prevention, including 
vegetation management, tree thinning and planting, and habitat 
restoration. This includes:

	Verification of compliance with labor and employment laws for 
all forestry contractors. 

	 Setting of wage floors, which could be at the same levels as 
the federally mandated prevailing wages for forestry work on 
federal lands.
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	 Prioritize in-state firms. Contract bidding should comply 
with Governor Brown’s May 2018 Executive Order to 
ensure prioritization of local hiring over out-of-state forestry 
services contractors. 

	 For all firefighting, including seasonal workers who currently 
receive much less training, use a skilled and trained workforce 
standard to employ enrollees and graduates of the Cal-JAC 
apprenticeship program.

b. Supply-Side Workforce Development Strategies
The forestry sector’s high fatality rates indicate a need for additional safety and skills 
training requirements for all forestry workers, including logging, thinning, and wildland 
firefighting. The governor’s May 2018 Executive Order instructs the Labor and Workforce 
Development Agency to “work with relevant state agencies and local workforce 
development boards to develop pilot training programs in forest thinning and biomass 
processing in areas where there is inadequate labor capacity to support such activities.”50 

	Expand the state-certified apprenticeship program for 
firefighters.

The Cal-JAC apprenticeship and pre-apprenticeship programs could be used as models 
for the training of all firefighters, including seasonal employees and employees of 
businesses that contract with the state for firefighting activities. If the state expands its 
fire suppression and prevention programs, this would cause an expansion of the Cal-JAC 
program. As new apprenticeship slots open up, this is an opportunity to explore using 
the CCC forestry services workers training program as a feeder program to the CPF 
pre-apprenticeship program. 

	Expand high-road industry partnership initiatives to include fire 
prevention and forestry.

There is an opportunity for workforce intermediaries to convene employers, relevant state 
agencies, and nonprofit groups (such as worker centers) to explore the creation of a 
high-road industry training partnership for state contractors that carry out fire prevention 
(vegetation management, tree thinning and planting, and habitat restoration). This could 
eventually become a certified apprenticeship program as is the case for firefighting. 
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	Train workers on Know-Your-Rights for fire prevention and 
forestry contract work.

Research has shown that worker centers can serve as intermediaries to improve 
labor and employment law enforcement in cases of worker marginalization, as in the 
forestry services.51 Such an outreach plan is needed in California fire prevention and 
forestry services because of the extreme conditions of many workers, as described 
above. This plan could be modeled in part on the Spanish-language program Si Sé: 
Salud y Seguridad en el Trabajo (Yes, I Know: Health and Safety at Work), developed 
by the Northwest Forest Worker Center, the Labor Occupational Health Program at UC 
Berkeley, the Pacific Northwest Agricultural Safety and Health Center at University of 
Washington, and the Lomakatsi Restoration Project.52 

	Continue efforts to unblock the prison-to-job pipeline for 
inmate firefighters.

Public safety concerns are likely to continue to weigh against allowing the hiring of 
people with a previous felony conviction for jobs as front-line professional firefighters 
who interact with members of the public. However, firefighting experience while in prison 
could serve as part of a more comprehensive post-release, re-entry training program in 
forestry services and other fire prevention work. 

B. Biomass Energy and Wood Products 
Manufacturing

Because fire prevention and forest restoration work is expensive, development of 
an associated revenue stream has long been viewed as an important component of 
policymaking for the sector. The woody biomass removed from forests via thinning is 
often not of adequate size or quality for lumber production at traditional sawmills. Forest 
landowners and communities need development of markets for this biomass to help 
defray the costs associated with forest restoration work. 

Several policies have been passed by California Legislature to encourage the utilization 
of biomass from forests. These policies were modest in scale, and their impact to 
date has been limited. For example, an initial measure to mandate the expansion of 
bioenergy production from forest waste was Senate Bill 1122 (Rubio, Chapter 612, 
Statutes of 2012),53 which called for utilities to procure 50 megawatts (MW) of biomass 
power. This law was codified in CPUC Resolution E-4770, which required that the three 
investor-owned utilities solicit 50 MW from bioenergy facilities that use waste from zones 
designated as high hazard for tree deaths or wildfires.54
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In 2016, SB 859 called for procurement of 125 MW of biomass power from facilities that 
source the majority of their feedstock from specific tree mortality high-hazard zones on 
private, state, and federal lands, as designated by Cal Fire according to the 2015 State of 
Emergency declaration about dead trees.55 More recently, SB 901 required all electricity 
providers that had bioenergy contracts during 2018 to extend those contracts until at 
least 2024.

These policies to stimulate the biomass power market do not appear to have had the 
desired effect. From 2012 to 2017, statewide biomass energy generation declined from 
6,031 gigawatt-hours (GWh) to 5,827 GWh, for reasons that are outside the scope of this 
report.56

As with SB 1122, the 125-MW target has not yet been met. In October 2017, the Natural 
Resources Agency’s Wood Products Working Group called for a series of steps to 
expand wood products manufacturing and biomass energy production.57 Among other 
actions, it recommended:

 ● Development and promotion of “innovative wood products,” such as 
pre-engineered wood.

 ● Creation of a California Wood Innovations Small Grants Program for grants of 
$50,000-$150,000 for “innovative wood products and manufacturing concepts.” 
However, in the 2018 legislative session, AB 2842 (Bigelow), which would 
appropriate $20 million in GGRF funds for this program, died in committee.58

 ● Creation of a Wood Products Corps program under the California Conservation 
Corps (CCC). Like other CCC programs, this one-year program would be open to 
18- to 25-year-olds and pay minimum wage. The Working Group report said this 
would “create and work with various training partnerships including community 
colleges and industry apprenticeships to connect graduating Corps members to 
employment opportunities, related community college associate degree programs, 
and continuing education.”59

1. Industries and Occupations Affected
The main industries involved are the operation of biomass power plants, truck 
transportation of forest products, and manufacture of wood products. White-collar 
occupations in this sector are engineers and other technicians, while blue-collar 
occupations are power plant operators, electricians, boilermakers, carpenters, and 
assembly-line manufacturing workers.60 However, the vast majority of the logging and 
wood products manufacturing industries are unrelated to climate policies and thus are 
outside the scope of this report.61
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2. Workforce Outcomes to Date

a. Job Growth
The biomass energy sector has been shrinking over the past decade and directly 
employed only 77 people in 2016, down from 119 in 2013.62 The wood products 
manufacturing sector—which sources an estimated 80 percent of its lumber and other 
wood material from out of state—employed 21,766 people in 2016, down from 36,750 
in 2005, largely because of increased automation technologies.63 Most employment in 
wood products manufacturing is unrelated to state climate policy, however, as mentioned 
above.

A comprehensive approach to avoiding greenhouse gas emissions from wildfire and 
increasing the carbon sink of forests could include economic development policies to 
expand incentives for biomass conversion. Such policies might reverse the stagnation 
in this sector, although the feasibility and degree of reversal would depend on an 
improvement in the price competitiveness of bioenergy, the ability of manufacturers to 
develop new market niches for alternative wood products, and the amount of new state 
funding.

b. Job Quality and Job Access
Because the Scoping Plan’s policies regarding forest biomass and wood products 
manufacturing have not yet been implemented, it is difficult to assess future impacts on 
job quality or access. 

3. Workforce Recommendations

a. Demand-Side Workforce Policy Levers for Job Quality and 
Job Access

	Use inclusive public procurement policies for large capital 
equipment purchases, public contracts for services, and in 
grant programs. 

The California Wood Innovations Small Grants Program can require that the evaluation 
of proposals offers bidders the opportunity to disclose estimates of jobs created, wages, 
and job access, with these rankings considered as part of the overall points calculated in 
the final award selection process. See Chapters 2 and 7 for discussions and examples of 
inclusive procurement policies.
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The grant programs also should require and verify that all contractors and subcontractors, 
including nonprofit organizations, meet pre-established, clearly defined minimum 
standards of contractor responsibility, including possession of all applicable licenses, 
bonding, and insurance (including workers’ compensation), as well as compliance with 
employment, occupational health and safety, and labor laws. 

C. Urban Forests, Wetlands, and Coastal Carbon 
Sinks

Urban forestry is clearly related to climate policy because street trees and parklands 
play an important role as carbon sinks and in combatting the “heat island” effect of cities. 
Although many programs are funded through climate-related funding sources, much of 
this work has been operating under one program or another for decades because of its 
role in improving urban quality of life apart from greenhouse gas emission reduction.

For urban forestry, CARB planned two steps in late 2018 or early 2019: 1) to update its 
NWL emissions inventory to include urban forestry; and 2) to create an implementation 
plan that includes urban forests, which are important not just as carbon sinks, but to 
counteract the “heat island” effect of urban areas during hot weather.64 Under Assembly 
Bill 1530 (Gonzalez Fletcher, Chapter 720, Statutes of 2017),65 Cal Fire was instructed 
to expand the scope of its urban forestry program, especially its grant programs to 
community street tree-planting groups. AB 1530 also authorized Cal Fire to carry out 
“development and coordination of training programs for neighborhood and local agency 
tree-planting and maintenance crews.” As of the writing of this report, these programs 
were still under development. 

In FY 2017-18, the Legislature allocated GGRF monies to two main programs to help 
cities increase the size and resilience of urban forests: $20 million for the Urban and 
Community Forestry Program (Cal Fire)66 and $26 million for the Urban Greening 
Program (California Natural Resources Agency).67 Other GGRF grant programs to 
increase carbon sinks, adaptation, and resilience include the Wildlife Conservation 
Board’s Climate Adaptation Program,68 which funds conservation easements; the 
Department of Fish and Wildlife’s Wetlands Restoration for Greenhouse Gas Reduction 
Program,69 which funds restoration of coastal and delta wetlands and mountain 
meadows; and the Coastal Conservancy’s Climate Ready Program,70 which funds 
planning and implementation of projects for sea-level-rise adaptation. 
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1. Industries and Occupations Affected
Much of California’s urban and suburban tree planting is carried out by nonprofits that are 
members of the California Urban Forests Council, which receives funding from Cal Fire 
and the U.S. Forest Service. Examples include TreePeople in Los Angeles, Urban Releaf 
in Oakland, and Friends of the Urban Forest in San Francisco. These organizations 
primarily use volunteer labor, such as neighborhood groups and homeowners who 
plant trees in front of their houses. Maintenance of existing trees on streets and in 
parks is carried out by municipal or county employees from the parks or urban forestry 
departments, which also typically serve in a supervisory or coordinating capacity for the 
nonprofit tree-planting efforts.71 

2. Workforce Outcomes to Date

a. Job Growth
Much of the state’s urban greening work predates implementation of climate-related 
programs, but the GGRF provides a new source of funding. These programs are 
generally small and create only a few jobs. For example a 2018 study by the Luskin 
School of Public Affairs at the University of California, Los Angeles (UCLA) estimated 
that the state’s Urban & Community Forestry Program funded by the GGRF had created 
a total of 146 direct job-years in FY 2013-14 through FY 2015-16 from a total of $15.7 
million in grants.72

b. Job Quality and Job Access
Urban tree maintenance or planting programs directly operated by local government 
agencies are covered by collective bargaining agreements in cases where they exist 
for those agencies. No specific wage information is available for the many tree-planting 
programs operated by nonprofits—although as mentioned, most nonprofits rely on 
volunteer labor of local residents. Jobs in urban greening that are contracted out may be 
covered by local living wage ordinances in jurisdictions where they exist, providing a floor 
on wages and benefits for covered workers.73

The grants provided under the Wetlands Restoration and Climate Ready programs have 
also been small. Since 2014, the former has funded 12 projects for $21 million total, while 
the latter has given $7.3 million to 42 projects. Most are carried out by municipal and 
county government agencies, while a few are carried out by nonprofit organizations. No 
information is available about wages or benefits.
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c. Workforce Training
As mentioned above, the training programs authorized under AB 1530 have not yet 
started operations. Some nonprofits run their own training programs with state funds, 
such as the Green Teens program run by Friends of the Urban Forest in San Francisco. 
This program pays minimum wage for low-income, at-risk youth age 14 to 19 to learn tree 
care, planting, and landscaping, but it has no defined career pathways to employment 
upon graduation.74

3. Workforce Recommendations

a. Demand-Side Workforce Policy Levers for Job Quality and 
Job Access

	Use inclusive public procurement policies for large capital 
equipment purchases, contracts for public services, and in 
grant programs. 

Grant programs for urban forestry, wetlands, and coastal carbon sinks can require 
that the evaluation of proposals offers bidders the opportunity to disclose estimates 
of jobs created, wages, and job access, with these rankings considered as part of the 
overall points calculated in the final award selection process. See Chapters 2 and 7 for 
discussions and examples of inclusive procurement policies.

The grant programs also should require and verify that all contractors and 
sub-contractors, including nonprofit organizations, meet pre-established, clearly defined 
minimum standards of contractor responsibility, including possession of all applicable 
licenses, bonding, and insurance (including workers’ compensation), as well as 
compliance with employment, occupational health and safety, and labor laws. 

	Use in-sourcing or exclusive franchise contracting models to 
support labor and environmental standards for public services 
and some incentive and low-income programs.

While it is important to continue encouraging volunteer labor in tree planting by 
community members, grants for urban forestry and wetlands and coastal restoration 
have the opportunity to encourage local governments to use in-house workers, and/
or put minimum standards on wages and benefits or wage parity requirements on work 
performed by contractors.
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b. Supply-Side Workforce Development Strategies

	Expand high-road industry partnership initiatives to include 
urban forestry and related activities.

AB 1530 did not specify the type of training programs to be created with its funds. The 
state should explore the creation of career pathways from tree-planter to arborist, or 
other more highly-skilled careers. At this time, there is insufficient information to assess 
the feasibility of career paths in the urban forestry area. Career planning efforts should 
follow the best practices laid out in Chapter 3, using the high road industry-led training 
partnership model.

D. Agriculture 
Employment in the agriculture sector is similar to the forestry sector with respect to job 
quality, including wages and working conditions for vulnerable workers. Specifically, the 
agriculture sector includes many of the state’s lowest paid workers. The 2017 statewide 
median hourly wage for farm and nursery workers was $11.23, only slightly higher than 
for forestry workers.75 Undocumented immigrants are believed to comprise a high share 
of the workforce in the crop, dairy, and livestock segments of the agriculture sector, and 
these workers face significant barriers to accessing labor law protections.76

D1.   Methane Capture from Animal Husbandry 
Under Senate Bill 1383 (Lara, Chapter 395, Statutes of 2016),77 CARB is to create a 
strategy for reducing short-lived climate pollutants, including methane emissions from 
dairies and poultry and swine farms, by 40 percent below 2013 levels by 2030. CARB 
advises three-quarters of the emissions reduction should come from dairies, mostly 
through the installation of anaerobic digesters to process methane emissions. The 
reductions are voluntary until 2024, after which the state will impose mandatory cuts on 
dairies that fail to meet their targets. Methane capture outside of the agriculture/dairy 
sector is addressed in Chapter 9 on waste.

Under Assembly Bill 1613 (Blakeslee, Chapter 713, Statutes of 2007),78 $50 million was 
appropriated for reducing dairy methane emissions through development of anaerobic 
digesters and alternative manure management practices. Grant funding is being 
administered through the California Department of Food and Agriculture (CDFA) Dairy 
Digester Research and Development Program (DDRDP). As of July 2018, 18 projects 
totaling $35 million had been funded by the DDRDP, with $79 million in matching funds 
from the recipients.79 In addition, the Alternative Manure Management Program (AMMP) 
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provides grants to livestock operations for practices that involve handling manure without 
an anaerobic digester. The AMMP is slated to receive between $19 million and $33 
million in GGRF funding in 2018.80 It is unclear whether the current funding levels will be 
sufficient to allow the state to attain its ambitious 2030 methane emission reduction goals, 
so additional appropriations for these programs may be needed.

1. Industries and Occupations Affected
Dairy digester grant recipients are selected by the CDFA. The digesters are built and 
operated by a small number of specialized contractors who can provide all related 
services, including development, financing, regulatory, marketing/sales, and operations.81 
Typically, the contractor or a team of contractors are the official grant applicant in 
partnership with the dairy. In some cases, however, the dairy acts as the grant applicant 
and then contracts to the contractors for turnkey installation and other services. Actual 
ownership of the equipment varies—the dairy may own the system directly and pay for 
construction and maintenance, or the contractor may own the digester and pay a lease 
fee to the dairy. In all cases, day-to-day operation of the methane-capture equipment 
requires little skilled labor and is carried out by the dairy’s own employees. These tasks 
typically occupy a small portion of workers’ normal daily activities. In most cases, the 
contractors come periodically to maintain the equipment and systems.82

Since methane capture is an emerging technology, most of the contractors have 
developed out of other industries and continue to work in them—for example, 
construction of biogas generators for the urban waste and recycling industry and many 
fields of engineering and public works.83 

There are two primary destinations for the bio-methane produced in these projects. 
Eleven of the 18 projects feed SoCalGas lines and are led by a project team of California 
Bioenergy, 4 Creeks Engineering, Anaergia, 4C Global, and SoCalGas, while seven 
projects are owned by Calgren Dairy Fuels and feed the new Calgren ethanol plant in 
Tulare County, which will connect to utility pipelines.84 

In addition, under a 2017 CPUC initiative, SoCalGas, PG&E, SDG&E and Southwest 
Gas have issued a request for proposals allowing dairies to carry out pilot projects.85 As 
part of this initiative, in July 2018, Montauk Energy, a Pennsylvania firm that operates the 
Bowerman landfill in Irvine, signed a 20-year joint venture agreement to create a biogas 
refining facility south of Merced.86
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2. Workforce Outcomes to Date

a. Job Growth
Statewide dairy employment was 5,475 in 2016, a decrease of only 10 since 2013.87 
Climate policy has had little, if any influence on the number of jobs in this industry 
subsector. The UCLA Luskin study estimated that the state’s dairy digester grants of 
$11.3 million from FY 2013 through FY 2015 created a total of 32 direct job-years.

b. Job Quality and Access
No wage data are available for this subsector. Wages and working conditions are likely 
poor nonetheless, because the work to operate the digesters is primarily carried out by 
dairy workers who had a statewide median hourly wage of $13.02 in 2017.88

c. Workforce Training
Engineering services for dairy digesters require significant professional training. No 
specialized training programs are known to exist for the blue-collar jobs in dairy digesters 
(manufacturing, installation, and maintenance), or for the dairy workers who operate 
digester facilities.

3. Workforce Recommendations

a. Demand-Side Workforce Policy Levers for Job Quality and 
Job Access

	Use inclusive procurement policies grant programs for dairy 
digesters. 

The dairy digester program relies on a handful of medium to large contractors that offer 
a comprehensive package of specialized, turnkey services. For the installation of dairy 
digesters, since the turnkey contractors rely heavily on grant funding, the inclusive 
procurement policies can have substantial influence on the development of this small but 
critical emerging industry.

As with all grant programs under state climate policy, grants for dairy digesters and other 
methane capture projects can require that the evaluation of proposals offer bidders the 
opportunity to disclose estimates of jobs created, wages, and job access, with these 
rankings considered as part of the overall points calculated in the final selection process. 
See Chapters 2 and 7 for discussions and examples of inclusive procurement policies.
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The grant programs also should require and verify that all contractors and subcontractors 
meet pre-established, clearly defined minimum standards of contractor responsibility, 
including all applicable licenses, bonding and insurance (including workers’ 
compensation), employment and labor law compliance, and no OSHA violations.

b. Supply-Side Workforce Development Strategies

	Expand High Road Industry Partnership initiatives to include 
methane digestion.

At this time, there is insufficient information to assess the need for or feasibility of high 
road industry training partnerships in this emerging industry. As with other emerging 
technologies, analysis of skill needs in pilot projects can help anticipate the need for skills 
upgrading and identify potential training partnerships, as described in Chapter 2.

D2. Agricultural Water Management and Other 
Programs

A variety of programs exist in this sub-sector, with relatively little impact on job growth, 
job quality, or job access to date. They are intended to improve energy efficiency in 
agricultural operations, particularly related to water usage. This objective is particularly 
important because agriculture uses about 40 percent of the state’s managed water 
supply, roughly four times more than cities, which requires energy to pump, transport, 
and distribute. See Chapter 10 on the water sector for a more comprehensive discussion 
of water.

The State Water Efficiency and Enhancement Program (SWEEP), administered by the 
CDFA, provides grants to install irrigation systems, soil moisture monitoring systems, and 
other technologies that reduce greenhouse gas emissions and save water in agricultural 
operations. Eligible system components include soil moisture monitoring, drip systems, 
switching to low-pressure irrigation systems, and installation of renewable energy 
systems to reduce on-farm water use and energy consumption. From the program’s 
beginning in 2014 until mid-2018, a total of 614 projects had been funded at $62.7 million, 
and more than $40.8 million in local matching funds.89 

The Sustainable Groundwater Planning Grant Program of the Department of Water 
Resources (DWR) provides funds authorized under Prop. 1 to develop and implement 
sustainable groundwater planning and projects.90 These funds support the goals of 
the 2014 Sustainable Groundwater Management Act, which requires local agencies to 
sustainably manage the state’s groundwater basins. In the 2018 funding cycle, a total of 
78 grants were made, totaling $85.8 million.
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The Water-Energy Grant Program, administered by the DWR, uses GGRF funds 
to provide grants to implement water efficiency programs or projects that reduce 
greenhouse gas emissions and reduce water and energy use. Eligible applicants are 
local agencies, joint powers authorities, and nonprofit organizations. Eligible projects 
include water efficiency programs (targeting residential, commercial, and institutional 
buildings), or projects that reduce greenhouse gases and/or water and/or energy use. 
While the agriculture sector is eligible for these funds, no agriculture-related project has 
been funded through the two grant cycles (2014 and 2016).91

The Healthy Soils Program is another program in this subsector, and is a collaboration 
of state agencies and departments led by the CDFA to install irrigation systems on farms 
that save energy and reduce greenhouse gas emissions. The program provides grants 
to commercial farmers to help them purchase and install energy-efficient irrigation 
equipment, such as soil moisture monitors as well as drip and low-pressure irrigation 
systems. As of August 2018, the program had made a total of $13 million in grants.92 All 
of these grants are directly to the farms themselves, which then contract with specialized 
firms as needed. Installation of water- and/or energy-efficient irrigation equipment under 
the Healthy Soils Program does not require new specialized skills and is typically done 
by regular farm employees; some eligible equipment requires specialized skills to install 
however.

The Strategic Growth Council’s Sustainable Agricultural Lands Conservation (SALC) 
Program was created in the 2014 state budget and provides GGRF grants for 
conservation easements to protect at-risk farmland from development. In 2018, the 
program awarded $33.9 million to 27 land protection projects on 46,253 acres.93

In addition, the state has several key policies to help the agriculture sector adopt 
distributed generation, including the partial exemption for sales and use tax for 
renewable energy generation and storage equipment at agricultural facilities.94 This 
policy includes 100 percent exemption on state taxes levied when at least one-half 
of the electricity used to power a farm’s agricultural equipment is generated by solar 
photovoltaics, biomass, wind, or other renewable energy technology.95

To help cut greenhouse gas emissions from farm equipment, Assembly Bill 134 
(Committee on Budget, Chapter 254, Statutes of 2017)96 and Assembly Bill 109 (Ting, 
Chapter 249, Statutes of 2017)97 authorized $135 million for the Funding Agricultural 
Replacement Measures for Emission Reductions (FARMER) Program.98 This program, 
administered by local air districts, provides grants for agricultural harvesting equipment, 
heavy-duty trucks, agricultural pump engines, tractors, and other equipment used in 
agricultural operations that will achieve greenhouse gas emission reductions from the 
agriculture sector.
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1. Workforce Outcomes to Date
The wide variety of agricultural activities promoted by the climate measures just 
described affect many segments of the agriculture industry in California. Data was 
not available to identify particular occupations within agriculture where activities are 
concentrated.

a. Job Growth
The UCLA Luskin study estimated that the state’s $55 million in grants from FY 2013 
through FY 2015 in energy-efficient irrigation and water conservation created 120 direct 
job-years. No estimates are available for the other farm-related programs.

b. Job Quality and Access
No wage data are available for the specific agricultural work in this subsector.

c. Workforce Training
No specialized training programs are known to exist for this subsector.



469

CHAPTER 11: Natural and Working Lands

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

III.  Key Recommendations for the Natural and 
Working Lands Sector

Exhibit 11.5. Key Recommendations for the Natural and Working Lands Sector

Demand Side
Forest and 
Wildlands 
Management

(Fire 
suppression and 
prevention)

	Use inclusive procurement policies for public procurement of 
contracts for work in firefighting and fire prevention, including 
vegetation management, tree thinning and planting, and 
habitat restoration.

Biomass Energy 
and Woods 
Products 
Manufacturing

	Use inclusive procurement policies for public procurement 
grants programs for biomass energy and wood products 
manufacturing.

Urban Forests, 
Wetlands, and 
Coastal Carbon 
Sinks

	Use inclusive procurement policies for public procurement 
grants programs for urban forests, wetlands, and coastal 
carbon sinks.

	Use in-sourcing to support labor and environmental standards 
for activities performed by public-sector workers, such as 
landscaping or responsible contractor requirements for 
contracted work.

Agriculture 	Use inclusive procurement policies for public procurement 
grants programs for agriculture.

All Natural and 
Working Lands 
Subsectors

	Use job impact metrics to measure the impact of climate 
incentive and investment programs on quantity of jobs, job 
quality and job access.

	Incorporate workforce analysis into emerging technology 
support programs.
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Supply Side

Forest and 
Wildlands 
Management 

(Fire 
suppression and 
prevention)

	Expand the state-certified apprenticeship program for 
firefighters. 

	Expand high-road industry partnership initiatives to include fire 
prevention and forestry. 

	Train workers on Know-Your-Rights for fire prevention and 
forestry contract work.

	Continue efforts to unblock the prison-to-job pipeline for 
inmate firefighters. 

Urban Forests, 
Wetlands, and 
Coastal Carbon 
Sinks

	Expand high-road industry partnership initiatives to include 
urban forestry and related activities.

All Natural and 
Working Lands 
Subsectors

	Track training program outcomes for graduation rates, 
attainment of industry-recognized credentials, job placement, 
retention, wages and wage progression.
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Appendix A. Mapping Sectors to Industries and 
Occupations
This appendix reports the detailed industry, occupation, and wage distributions for each 
subsector discussed in the six Scoping Plan sector chapters in this report. It identifies the 
key industries, as defined by the North American Industry Classification System (NAICS), 
lists the occupations within those industries, as defined by the Standard Occupational 
Classification (SOC), and reports the wage distributions for the main occupations in 
each identified industry. This analysis uses data from the Bureau of Labor Statistics 
(BLS) Occupational Employment Statistics (OES), at the greatest level of disaggregation 
(reflected in greater NAICs digits) that is available (https://www.bls.gov/oes/current/oes_
research_estimates.htm).

Methodology and Limitations
Using information from the Scoping Plan about the economic activities that will be 
undertaken to reach the state’s climate goals, this analysis first identifies the industries 
that each Scoping Plan subsector belongs in (e.g., zero-emissions car manufacturing is 
a segment of all auto manufacturing). In some sectors, the industry is self-evident—for 
example, waste, which has its own specific NAICS code. However, in other cases, the 
Scoping Plan subsectors do not correspond to a NAICS industry, and in those cases 
the analysis identifies the appropriate corresponding NAICs industries using the best 
available information from secondary literature or expert knowledge. The NAICS does 
not generally distinguish between higher and lower carbon segments of each industry 
although this can sometimes be discerned at the more disaggregated 4 and 5 digit levels 
of industry classification. The reader should keep in mind that the BLS OES data may not 
reflect the particular characteristics of the businesses affected by state climate policy in 
each subsector, but rather describe the entire industry in which they are classified. 

This mismatch between industries categorized by NAICS codes and the subsectors 
identified in this report is a limitation of this analysis and the reader should be aware 
that it may in some cases reduce the accuracy of the reported occupation distribution 
in this appendix. This divergence is likely to be greater for specific detailed occupation 
categories such as rail car repairers than for the broad categories such as blue-collar 
workers. In addition, this analysis of BLS OES data cannot be used to generate 
estimates of total employment by subsector, again because only segments of the 
identified industries correspond to the subsectors affected by climate policy. For example, 
the OES data cannot quantify the jobs involved in the production of zero-emissions 
cars as a share of the entire auto manufacturing industry, so it is not possible to report 
employment counts for zero-emissions auto manufacturing from this data.

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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For this reason, the sector chapters incorporate more specific information whenever it 
can be gleaned from industry studies and experts, rather than rely solely on the BLS 
OES results reported here. In some cases, previous research has documented detailed 
information about the specific businesses and occupations that define the subsectors, 
including information on job quality, job access, training, and other information which 
cannot be discerned from the BLS OES data. 

The SOC codes are reported at the major and detailed level. At the major SOC code level, 
the analysis classifies occupations into the broad categories of Professional, Blue Collar, 
White Collar, Managerial, and Other Miscellaneous, as shown in Exhibit A.1.

The analysis also reports the top ten detailed occupations in each industry, e.g. those 
representing the largest proportion of total workers in the industry. Again, the accuracy of 
this ranking depends on how closely the subsector aligns with the NAICs industry.

As much as possible, California-specific data on occupations by industry were used. 
However, some state-level occupation data were missing in some of the industries. To 
partially remedy this data deficit, national-level data replaced state data when at least 10 
percent of an industry’s major-level occupation data were missing. 

Finally, the analysis reports the hourly wage distribution percentiles reported by the BLS 
OES for the 25th, 50th (median), and 75th percentile wage for both major and detailed SOC 
codes in each industry. Here it should be noted that for industries where violations of labor 
and employment law are significant, these wage distributions may not capture the actual 
level or share of low-wage jobs. As the sector chapters note, wage theft, misclassification, 
and/or other violations have been documented in a number of industries identified here, 
including residential construction, trucking, waste, and forestry services.

Results
Exhibit A.2 presents an overview of the subsectors, their corresponding industries, and 
the share of blue-collar jobs within those industries for each Scoping Plan sector. Exhibit 
A.3 presents detailed information on the occupation and wage distribution for each 
industry.
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Exhibit A.1. Occupation Categories by Professional, Blue Collar, White Collar, Managerial, and 
Other Miscellaneous

Occupation 
Category

Standard Occupational 
Classification (SOC) Code Occupation Name

Professional

17-0000 Architecture and Engineering Occupations

15-0000 Computer and Mathematical Occupations

19-0000 Life, Physical, and Social Science Occupations

29-0000 Healthcare Practitioners and Technical Occupations

23-0000 Legal Occupations

Blue Collar

47-0000 Construction and Extraction Occupations

51-0000 Production Occupations

53-0000 Transportation and Material Moving Occupations

49-0000 Installation, Maintenance, and Repair Occupations

37-0000 Building and Grounds Cleaning and Maintenance 
Occupations

45-0000 Farming, Fishing, and Forestry Occupations

White Collar
41-0000 Sales and Related Occupations

43-0000 Office and Administrative Support Occupations

Managerial

13-0000 Business and Financial Operations Occupations

25-0000 Education, Training, and Library Occupations

11-0000 Management Occupations

Other 
Miscellaneous

31-0000 Healthcare Support Occupations

21-0000 Community and Social Service Occupations

33-0000 Protective Service Occupations

27-0000 Arts, Design, Entertainment, Sports, and Media 
Occupations

39-0000 Personal Care and Service Occupations

35-0000 Food Preparation and Serving Related Occupations
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Exhibit A.2. Scoping Plan Sector, Subsector, Industry, and Percent Blue-Collar Employment

Scoping Plan  
Sector Subsector Industry by NAICS % Blue- 

Collar Jobs

Energy

Utility Scale Renewables—
Construction Utility System Construction 78%

Utility Scale Renewables—
Operations

Electric Power Generation, 
Transmission and Distribution 38%

Distributed Generation

Residential Building 
Construction 69%

Nonresidential Building 
Construction 59%

Energy Efficiency

Residential Building 
Construction 69%

Nonresidential Building 
Construction 59%

Natural Gas Leakage Abatement Natural Gas Distribution* 42%

Transportation

Cleaner Vehicles
Motor Vehicle Manufacturing 87%

Automotive Repair and 
Maintenance 78%

Trucking Truck Transportation 77%

Public Transit Transit and Ground Passenger 
Transportation 83%

Clean Fuel Infrastructure Electrical Contractors and Other 
Wiring Installation 75%

Transit Infrastructure Other Heavy and Civil 
Engineering Construction 76%

Infill and Transit-Oriented 
Development

Residential Building 
Construction 69%

Nonresidential Building 
Construction 59%



485

APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Scoping Plan  
Sector Subsector Industry by NAICS % Blue- 

Collar Jobs

Industry

Emissions Intensive 
Manufacturing Various* 58%**

Fossil Fuel Production, Refining, 
and Distribution

Oil and Gas Extraction 41%

Petroleum and Coal Products 
Manufacturing 55%

Pipeline Transportation 63%

Emissions and Leakage 
Abatement Other Specialty Contractors 79%

Electrification Electrical Contractors and Other 
Wiring Installation 75%

Waste Waste Diversion and Methane 
Capture

Waste Management and 
Remediation Services 76%

Water

Water Conservation in 
Drinking Water, Storm Water, 
Waste Water, Efficient Water 
Infrastructure 

Water, Sewage and Other 
Systems 58%

Utility System Construction 78%

Remediation and Other Waste 
Management Services 72%

Natural and 
Working Lands

Forestry Services, Fire 
Prevention and Suppression Forestry and Logging 90%

Lower Carbon Soil Management 
and Crop Production; Manure 
Management for Methane 
Capture

Agriculture, Forestry, Fishing 
and Hunting 96%

Wetlands Restoration, Urban 
Greening, etc. Various* N/A

Notes: 
* Detailed occupation profile of this industry is not available. 

** Employment-weighted average of proportions of blue-collar workers within the NAICS industries 
listed as eligible for receiving allowances under the Cap-and-Trade Program Vintage 2018 
Allowance Allocation. See California Air Resources Board, “Cap-and-Trade Program: Vintage 2018 
Allowance Allocation,” December 5, 2017, https://ww3.arb.ca.gov/cc/capandtrade/allowanceal-
location/v2018allocation.pdf.

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

https://ww3.arb.ca.gov/cc/capandtrade/allowanceallocation/v2018allocation.pdf
https://ww3.arb.ca.gov/cc/capandtrade/allowanceallocation/v2018allocation.pdf
https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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Exhibit A.3. Detailed Occupational and Wage Profiles for Key Industries

Subsector: Utility Scale Renewable Energy—Construction
Occupation Profile for: Utility System Construction (4 digit)
NAICS Code: 237100

Occupation Distribution, Major Level
Occupation 
Group

SOCC  
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-0000 Architecture and Engineering 

Occupations 3% $28.80 $37.60 $51.90

SUBTOTAL  3%    

Blue Collar

47-0000 Construction and Extraction 
Occupations 55% $19.10 $27.20 $36.50

51-0000 Production Occupations 3% $16.20 $22.30 $31.80

53-0000 Transportation and Material 
Moving Occupations 4% $17.80 $24.00 $30.30

49-0000 Installation, Maintenance, and 
Repair Occupations 15% $18.80 $26.20 $36.60

SUBTOTAL  78%    

White Collar
43-0000 Office and Administrative 

Support Occupations 8% $15.80 $20.60 $27.30

SUBTOTAL  9%    

Managerial

11-0000 Management Occupations 6% $37.90 $51.30 $72.00

13-0000 Business and Financial 
Operations Occupations 4% $28.00 $37.00 $48.70

SUBTOTAL  10%    
TOTAL 100%    
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Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-2061 Construction Laborers 16% $16.50 $21.50 $29.40

47-2073
Operating Engineers and 
Other Construction Equipment 
Operators

8% $27.40 $35.80 $44.00

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

7% $28.00 $36.90 $46.40

47-2151 Pipelayers 6% $19.80 $24.50 $29.80
47-5071 Roustabouts, Oil and Gas 6% $19.20 $28.50 $37.10

49-9051 Electrical Power-Line Installers 
and Repairers 5% $28.20 $40.20 $54.20

49-9052 Telecommunications Line 
Installers and Repairers 4% $16.70 $20.70 $26.40

51-4121 Welders, Cutters, Solderers, and 
Brazers 3% $17.90 $24.30 $33.70

47-2152 Plumbers, Pipefitters, and 
Steamfitters 2% $19.00 $24.50 $30.60

White Collar 43-9061 Office Clerks, General 2% $14.00 $18.00 $23.30
TOTAL   58%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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Subsector: Utility Scale Renewable Energy—Operations
Occupation Profile for: Electric Power Generation, Transmission and Distribution (4 digit) 
NAICS Code: 221100

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional

17-0000 Architecture and Engineering 
Occupations 7% $53.10 $64.00 $74.40

15-0000 Computer and Mathematical 
Occupations 4% $52.30 $60.20 $69.60 

19-0000 Life, Physical, and Social 
Science Occupations 2% $46.60 $55.70 $61.20 

29-0000 Healthcare Practitioners and 
Technical Occupations < 1% $53.60 $59.70 $65.00 

23-0000 Legal Occupations < 1% $70.20 $93.10 —
SUBTOTAL  14%    

Blue Collar

47-0000 Construction and Extraction 
Occupations 2% $45.70 $54.50 $61.30

51-0000 Production Occupations 8% $42.70 $54.00 $60.30

49-0000 Installation, Maintenance, and 
Repair Occupations 28% $45.50 $55.70 $61.10

SUBTOTAL  38%    

White Collar 

41-0000 Sales and Related Occupations 3% $42.10 $49.50 $59.00

43-0000 Office and Administrative 
Support Occupations 13% $26.00 $32.80 $45.00

SUBTOTAL  16%    

Managerial

 

11-0000 Management Occupations 11% $66.30 $81.40 $97.70

13-0000 Business and Financial 
Operations Occupations 16% $40.20 $49.00 $60.10

SUBTOTAL  27%

Other 
Miscellaneous

27-0000 Arts, Design, Entertainment, 
Sports, and Media Occupations < 1% $56.10 $65.50 $74.00

SUBTOTAL  < 1%    
TOTAL 96%    
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Occupation Distribution, Detailed Level (Top 10)
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional 15-1121 Computer Systems Analysts 3% $52.80 $60.00 $67.80

Blue Collar

49-9051 Electrical Power-Line Installers 
and Repairers 12% $52.30 $57.60 $60.70

51-8013 Power Plant Operators 5% $39.20 $49.00 $58.00

49-2095
Electrical and Electronics 
Repairers, Powerhouse, 
Substation, and Relay

5% $41.50 $47.60 $54.70

49-1011
First-Line Supervisors of 
Mechanics, Installers, and 
Repairers

4% $58.80 $68.10 $74.90

49-9012
Control and Valve Installers and 
Repairers, Except Mechanical 
Door

3% $38.20 $45.10 $50.20

White Collar 43-4051 Customer Service 
Representatives 6% $23.50 $27.80 $31.20

Managerial

13-1111 Management Analysts 5% $39.90 $48.20 $58.90

11-1021 General and Operations 
Managers 5% $61.20 $72.30 $81.20

13-2011 Accountants and Auditors 4% $37.10 $42.70 $47.70
TOTAL 37%    

Note: * Due to missing data, results may not total to 100%

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
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Subsector: Distributed Generation
Occupation Profile for: Residential Building Construction (4 digit) 
NAICS Code: 236100

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-0000 Architecture and Engineering 

Occupations 1% $24.70 $32.50 $44.30

SUBTOTAL  2%    

Blue Collar
47-0000 Construction and Extraction 

Occupations 67% $17.20 $23.50 $30.10

SUBTOTAL  69%    

White Collar

41-0000 Sales and Related Occupations 3% $13.40 $24.30 $33.30

43-0000 Office and Administrative 
Support Occupations 11% $15.00 $20.60 $27.00

SUBTOTAL  14%    

Managerial

11-0000 Management Occupations 11% $31.60 $46.00 $67.90

13-0000 Business and Financial 
Operations Occupations 4% $23.60 $34.20 $47.90

SUBTOTAL  15%    
TOTAL 100%    
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Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-2031 Carpenters 33% $18.90 $25.50 $30.70
47-2061 Construction Laborers 15% $15.20 $18.30 $24.30

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

7% $26.00 $35.50 $45.20

47-2141 Painters, Construction and 
Maintenance 3% $16.90 $21.30 $25.90

47-2081 Drywall and Ceiling Tile 
Installers 2% $16.90 $21.50 $26.70

47-2051 Cement Masons and Concrete 
Finishers 2% $16.80 $22.10 $29.00

White Collar

43-3031 Bookkeeping, Accounting, and 
Auditing Clerks 3% $17.60 $24.30 $28.90

43-9061 Office Clerks, General 3% $13.20 $16.80 $21.80

43-6014
Secretaries and Administrative 
Assistants, Except Legal, 
Medical, and Executive

2% $13.20 $19.60 $25.10

41-3099 Sales Representatives, Services, 
All Other 2% $15.10 $26.40 $33.90

TOTAL   71%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Distributed Generation
Occupation Profile for: Nonresidential Building Construction (4 digit)
NAICS Code: 236200

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-0000 Architecture and Engineering 

Occupations 4% $30.00 $38.40 $49.90

SUBTOTAL  4%    

Blue Collar

 

47-0000 Construction and Extraction 
Occupations 55% $19.60 $28.20 $39.00

51-0000 Production Occupations 1% $18.60 $27.40 $41.10

49-0000 Installation, Maintenance, and 
Repair Occupations 2% $17.20 $22.50 $30.20

SUBTOTAL  59%    

White Collar

41-0000 Sales and Related Occupations 1% $19.60 $28.20 $43.00

43-0000 Office and Administrative 
Support Occupations 13% $16.50 $22.00 $28.50

SUBTOTAL  14%    

Managerial 

11-0000 Management Occupations 16% $38.60 $52.30 $71.20

13-0000 Business and Financial 
Operations Occupations 7% $28.40 $38.50 $51.20

SUBTOTAL  23%    
TOTAL 100%    



493

APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-2031 Carpenters 15% $21.80 $29.40 $41.50
47-2061 Construction Laborers 14% $16.50 $20.50 $28.40

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

12% $31.40 $39.30 $48.50

47-2051 Cement Masons and Concrete 
Finishers 3% $16.20 $25.00 $32.90

47-2081 Drywall and Ceiling Tile 
Installers 3% $20.30 $26.00 $36.60

17-2051 Civil Engineers 2% $30.80 $39.20 $50.30

47-2152 Plumbers, Pipefitters, and 
Steamfitters 1% $24.90 $29.80 $35.90

White Collar

43-6014
Secretaries and Administrative 
Assistants, Except Legal, 
Medical, and Executive

3% $14.80 $19.40 $24.50

43-3031 Bookkeeping, Accounting, and 
Auditing Clerks 3% $19.40 $24.90 $30.80

43-9061 Office Clerks, General 2% $13.90 $19.40 $24.40
TOTAL   58%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Energy Efficiency
Occupation Profile for: Residential Building Construction (4 digit)
NAICS Code: 236100

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-0000 Architecture and Engineering 

Occupations 1% $24.70 $32.50 $44.30

SUBTOTAL  2%    

Blue Collar
47-0000 Construction and Extraction 

Occupations 67% $17.20 $23.50 $30.10

SUBTOTAL  69%    

White Collar

41-0000 Sales and Related Occupations 3% $13.40 $24.30 $33.30

43-0000 Office and Administrative 
Support Occupations 11% $15.00 $20.60 $27.00

SUBTOTAL  14%    

Managerial

11-0000 Management Occupations 11% $31.60 $46.00 $67.90

13-0000 Business and Financial 
Operations Occupations 4% $23.60 $34.20 $47.90

SUBTOTAL  15%    
TOTAL 100%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-2031 Carpenters 33% $18.90 $25.50 $30.70
47-2061 Construction Laborers 15% $15.20 $18.30 $24.30

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

7% $26.00 $35.50 $45.20

47-2141 Painters, Construction and 
Maintenance 3% $16.90 $21.30 $25.90

47-2081 Drywall and Ceiling Tile 
Installers 2% $16.90 $21.50 $26.70

47-2051 Cement Masons and Concrete 
Finishers 2% $16.80 $22.10 $29.00

White Collar

43-3031 Bookkeeping, Accounting, and 
Auditing Clerks 3% $17.60 $24.30 $28.90

43-9061 Office Clerks, General 3% $13.20 $16.80 $21.80

43-6014
Secretaries and Administrative 
Assistants, Except Legal, 
Medical, and Executive

2% $13.20 $19.60 $25.10

41-3099 Sales Representatives, Services, 
All Other 2% $15.10 $26.40 $33.90

TOTAL   71%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm


496

APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Energy Efficiency
Occupation Profile for: Nonresidential Building Construction (4 digit)
NAICS Code: 236200

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-0000 Architecture and Engineering 

Occupations 4% $30.00 $38.40 $49.90

SUBTOTAL  4%    

Blue Collar

 

47-0000 Construction and Extraction 
Occupations 55% $19.60 $28.20 $39.00

51-0000 Production Occupations 1% $18.60 $27.40 $41.10

49-0000 Installation, Maintenance, and 
Repair Occupations 2% $17.20 $22.50 $30.20

SUBTOTAL  59%    

White Collar

41-0000 Sales and Related Occupations 1% $19.60 $28.20 $43.00

43-0000 Office and Administrative 
Support Occupations 13% $16.50 $22.00 $28.50

SUBTOTAL  14%    

Managerial 

11-0000 Management Occupations 16% $38.60 $52.30 $71.20

13-0000 Business and Financial 
Operations Occupations 7% $28.40 $38.50 $51.20

SUBTOTAL  23%    
TOTAL 100%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-2031 Carpenters 15% $21.80 $29.40 $41.50
47-2061 Construction Laborers 14% $16.50 $20.50 $28.40

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

12% $31.40 $39.30 $48.50

47-2051 Cement Masons and Concrete 
Finishers 3% $16.20 $25.00 $32.90

47-2081 Drywall and Ceiling Tile 
Installers 3% $20.30 $26.00 $36.60

17-2051 Civil Engineers 2% $30.80 $39.20

47-2152 Plumbers, Pipefitters, and 
Steamfitters 1% $24.90 $29.80 $35.90

White Collar

43-6014
Secretaries and Administrative 
Assistants, Except Legal, 
Medical, and Executive

3% $14.80 $19.40 $24.50

43-3031 Bookkeeping, Accounting, and 
Auditing Clerks 3% $19.40 $24.90 $30.80

43-9061 Office Clerks, General 2% $13.90 $19.40 $24.40
TOTAL   58%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Cleaner Vehicles
Occupation Profile for: Motor Vehicle Manufacturing (4 digit) 
NAICS Code: 336100

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th

Professional
17-0000 Architecture and Engineering 

Occupations 5% $46.50 $58.30 $69.10

SUBTOTAL  5%    

Blue Collar

47-0000 Construction and Extraction 
Occupations 3% $24.00 $34.40 $41.40

51-0000 Production Occupations 77% $17.10 $23.60 $31.00

53-0000 Transportation and Material 
Moving Occupations 2% $27.10 $29.90 $34.00

49-0000 Installation, Maintenance, and 
Repair Occupations 5% $34.80 $38.00 $47.40

SUBTOTAL  87%    

White Collar

41-0000 Sales and Related Occupations < 1% $43.10 $49.90 $73.10

43-0000 Office and Administrative 
Support Occupations 1% $28.20 $37.10 $45.10

SUBTOTAL  2%    

Managerial

11-0000 Management Occupations 2% $58.50 $76.80 $95.80

13-0000 Business and Financial 
Operations Occupations 2% $38.00 $48.30 $59.10

SUBTOTAL  5%
TOTAL 99%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional 17-2112 Industrial Engineers 3% $38.00 $45.70 $52.40

Blue Collar

51-2092 Team Assemblers 56% $16.80 $22.50 $29.60

51-1011
First-Line Supervisors of 
Production and Operating 
Workers

4% $35.90 $46.20 $56.30

47-2111 Electricians 2% $31.60 $37.70 $44.40

51-2099 Assemblers and Fabricators, All 
Other 2% — — —

53-7062 Laborers and Freight, Stock, and 
Material Movers, Hand 2% $27.40 $29.70 $31.20

TOTAL   77%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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Subsector: Cleaner Vehicles
Occupation Profile for: Automotive Repair and Maintenance (4 digit)
NAICS Code: 811100

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
15-0000 Computer and Mathematical 

Occupations < 1% $18.20 $27.70 $33.70

SUBTOTAL  < 1%    

Blue Collar

47-0000 Construction and Extraction 
Occupations 0% $0.00 $0.00 $0.00

51-0000 Production Occupations 6% $18.60 $24.60 $31.50

53-0000 Transportation and Material 
Moving Occupations 30% $11.20 $13.40 $17.40

49-0000 Installation, Maintenance, and 
Repair Occupations 42% $19.20 $26.80 $33.90

37-0000 Building and Grounds Cleaning 
and Maintenance Occupations < 1% $12.40 $15.00 $20.80

SUBTOTAL  78%    

White Collar

41-0000 Sales and Related Occupations 6% $14.00 $20.20 $29.40

43-0000 Office and Administrative 
Support Occupations 10% $15.60 $20.90 $27.40

SUBTOTAL  16%    

Managerial

11-0000 Management Occupations 3% $42.60 $56.70 $83.60

13-0000 Business and Financial 
Operations Occupations 3% $27.30 $34.80 $45.80

SUBTOTAL  6%
TOTAL 100%    



501

APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

53-7061 Cleaners of Vehicles and 
Equipment 22% $10.80 $12.00 $14.50

49-3023 Automotive Service Technicians 
and Mechanics 21% $19.00 $25.90 $31.40

49-3021 Automotive Body and Related 
Repairers 10% $20.30 $27.80 $35.20

53-6031 Automotive and Watercraft 
Service Attendants 5% $11.80 $14.00 $15.90

51-9122 Painters, Transportation 
Equipment 4% $20.20 $25.80 $33.70

49-1011
First-Line Supervisors of 
Mechanics, Installers, and 
Repairers

4% $28.50 $36.60 $46.00

49-9098
Helpers—Installation, 
Maintenance, and Repair 
Workers

2% $12.80 $15.10 $18.10

White Collar

41-2021 Counter and Rental Clerks 3% $14.80 $21.10 $29.10
43-9061 Office Clerks, General 3% $13.00 $17.60 $22.30

43-3031 Bookkeeping, Accounting, and 
Auditing Clerks 2% $19.20 $24.60 $32.70

TOTAL   77%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

No Green Sector
Occupation Profile for: Truck Transportation (3 digit)
NAICS Code: 484000

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

53-0000 Transportation and Material 
Moving Occupations 72% $15.20 $19.70 $25.20

49-0000 Installation, Maintenance, and 
Repair Occupations 4% $15.90 $20.50 $26.30

SUBTOTAL  77%    

White Collar

41-0000 Sales and Related Occupations 1% $19.20 $25.90 $37.80

43-0000 Office and Administrative 
Support Occupations 16% $13.40 $16.60 $21.40

SUBTOTAL  18%    

Managerial

11-0000 Management Occupations 4% $32.60 $43.60 $62.70

13-0000 Business and Financial 
Operations Occupations 1% $25.40 $29.60 $39.60

SUBTOTAL  5%    
TOTAL 100%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

53-3032 Heavy and Tractor-Trailer Truck 
Drivers 56% $16.40 $20.70 $25.80

53-7062 Laborers and Freight, Stock, and 
Material Movers, Hand 8% $11.50 $13.80 $17.40

53-3033 Light Truck or Delivery Services 
Drivers 3% $12.40 $16.40 $24.00

49-3031 Bus and Truck Mechanics and 
Diesel Engine Specialists 3% $17.20 $21.40 $26.30

53-1031

First-Line Supervisors 
of Transportation and 
Material-Moving Machine and 
Vehicle Operators

2% $19.50 $24.70 $31.70

White Collar

43-5032 Dispatchers, Except Police, Fire, 
and Ambulance 4% $13.80 $17.10 $22.60

43-9061 Office Clerks, General 3% $12.10 $14.50 $18.30

43-3031 Bookkeeping, Accounting, and 
Auditing Clerks 2% $12.90 $16.60 $20.70

43-4051 Customer Service 
Representatives 1% $13.60 $16.60 $21.10

41-3099 Sales Representatives, Services, 
All Other 1% $19.20 $26.10 $38.00

TOTAL   83%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

No Green Sector
Occupation Profile for: Transit and Ground Passenger Transportation (3 digit) 
NAICS Code: 485000

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

53-0000 Transportation and Material 
Moving Occupations 78% $14.80 $18.50 $22.80

49-0000 Installation, Maintenance, and 
Repair Occupations 5% $23.20 $28.80 $35.80

37-0000 Building and Grounds Cleaning 
and Maintenance Occupations < 1% $13.30 $16.10 $18.80

SUBTOTAL  83%    

White Collar

41-0000 Sales and Related Occupations < 1% $17.90 $29.80 $44.20

43-0000 Office and Administrative 
Support Occupations 12% $16.60 $21.40 $26.50

SUBTOTAL  13%    

Managerial

11-0000 Management Occupations 2% $41.60 $59.10 $0.00

13-0000 Business and Financial 
Operations Occupations < 1% $27.70 $34.90 $42.20

SUBTOTAL  3%
Other 
Miscellaneous

33-0000 Protective Service Occupations < 1% $11.50 $12.80 $14.50
SUBTOTAL  < 1%    

TOTAL 100%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

53-3022 Bus Drivers, School or Special 
Client 35% $15.30 $18.50 $22.10

53-3021 Bus Drivers, Transit and Intercity 21% $15.90 $19.90 $24.10
53-3041 Taxi Drivers and Chauffeurs 16% $12.50 $15.70 $20.20

49-3031 Bus and Truck Mechanics and 
Diesel Engine Specialists 3% $24.40 $29.00 $34.60

53-1031

First-Line Supervisors 
of Transportation and 
Material-Moving Machine and 
Vehicle Operators

2% $19.30 $28.30 $36.00

53-7061 Cleaners of Vehicles and 
Equipment 2% $12.80 $14.70 $17.40

White Collar

43-5032 Dispatchers, Except Police, Fire, 
and Ambulance 5% $17.00 $20.80 $24.10

43-4181 Reservation and Transportation 
Ticket Agents and Travel Clerks 2% $14.10 $17.40 $22.30

43-9061 Office Clerks, General 1% $13.90 $17.40 $22.00
Other 
Miscellaneous 33-9099 Protective Service Workers, All 

Other < 1% $11.50 $12.70 $14.40

TOTAL 87%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Clean Fuel Infrastructure
Occupation Profile for: Electrical Contractors and Other Wiring Installation (5 digit)
NAICS Code: 238210

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional

17-0000 Architecture and Engineering 
Occupations 2% $37.00 $46.10 $55.70

15-0000 Computer and Mathematical 
Occupations < 1% $38.30 $50.70 $67.40

29-0000 Healthcare Practitioners and 
Technical Occupations < 1% $31.50 $40.70 $48.90

SUBTOTAL  3%    

Blue Collar

47-0000 Construction and Extraction 
Occupations 59% $28.80 $40.30 $51.30

51-0000 Production Occupations < 1% $19.50 $22.60 $24.40

53-0000 Transportation and Material 
Moving Occupations < 1% $16.50 $22.00 $28.60

49-0000 Installation, Maintenance, and 
Repair Occupations 16% $25.30 $33.40 $38.50

37-0000 Building and Grounds Cleaning 
and Maintenance Occupations < 1% $14.60 $20.40 $26.80

SUBTOTAL  75%    

White Collar

41-0000 Sales and Related Occupations 2% $29.10 $39.80 $63.00

43-0000 Office and Administrative 
Support Occupations 10% $18.70 $25.40 $31.20

SUBTOTAL  12%    

Managerial

11-0000 Management Occupations 6% $49.20 $72.40 —

13-0000 Business and Financial 
Operations Occupations 3% $36.20 $46.50 $58.90

SUBTOTAL  9%
TOTAL 100%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-2111 Electricians 45% $30.10 $41.90 $52.20

49-2022
Telecommunications Equipment 
Installers and Repairers, Except 
Line Installers

7% $25.70 $33.40 $38.60

47-3013 Helpers—Electricians 5% $16.70 $20.30 $23.60

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

4% $38.30 $49.20 $64.50

47-2061 Construction Laborers 3% $19.60 $27.00 $33.10

49-9052 Telecommunications Line 
Installers and Repairers 2% $28.70 $35.10 $38.20

White Collar

43-9061 Office Clerks, General 3% $16.80 $22.90 $28.70

43-6014
Secretaries and Administrative 
Assistants, Except Legal, 
Medical, and Executive

2% $16.50 $22.80 $28.60

Managerial
11-9021 Construction Managers 3% $48.20 $64.90 $80.70

11-1021 General and Operations 
Managers 2% $47.70 $78.60 —

TOTAL 72%    

Note: *Due to missing data, results may not total to 100%

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Transit Infrastructure
Occupation Profile for: Other Heavy and Civil Engineering Construction (4 digit)
NAICS Code: 237900

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-0000 Architecture and Engineering 

Occupations 4% $35.10 $46.50 $61.00

SUBTOTAL  4%    

Blue Collar

47-0000 Construction and Extraction 
Occupations 64% $19.60 $29.30 $39.90

51-0000 Production Occupations 1% $18.00 $25.20 $29.40

53-0000 Transportation and Material 
Moving Occupations 7% $20.40 $26.60 $33.10

49-0000 Installation, Maintenance, and 
Repair Occupations 3% $21.20 $29.30 $38.40

SUBTOTAL  76%    

White Collar
43-0000 Office and Administrative 

Support Occupations 8% $15.70 $22.10 $28.10

SUBTOTAL  8%    

Managerial

11-0000 Management Occupations 8% $40.00 $55.90 $85.90

13-0000 Business and Financial 
Operations Occupations 3% $25.00 $36.40 $50.70

SUBTOTAL  11%    
TOTAL 99%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional 17-2051 Civil Engineers 3% $38.50 $49.90 $66.10

Blue Collar

47-2061 Construction Laborers 25% $15.80 $20.20 $28.30

47-2073
Operating Engineers and 
Other Construction Equipment 
Operators

14% $26.50 $35.50 $43.70

47-2031 Carpenters 8% $25.90 $35.70 $43.70

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

7% $29.70 $39.30 $48.40

47-2072 Pile-Driver Operators 4% $33.00 $42.00 $46.50
53-7031 Dredge Operators 2% $23.00 $28.80 $42.90

47-2051 Cement Masons and Concrete 
Finishers 1% $25.00 $31.90 $36.60

White Collar

43-9061 Office Clerks, General 2% $15.50 $21.20 $24.40

43-6014
Secretaries and Administrative 
Assistants, Except Legal, 
Medical, and Executive

2% $13.50 $15.70 $22.40

TOTAL   68%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Infill and Transit-Oriented Development
Occupation Profile for: Residential Building Construction (4 digit)
NAICS Code: 236100

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-0000 Architecture and Engineering 

Occupations 1% $24.70 $32.50 $44.30

SUBTOTAL  2%    

Blue Collar
47-0000 Construction and Extraction 

Occupations 67% $17.20 $23.50 $30.10

SUBTOTAL  69%    

White Collar

41-0000 Sales and Related Occupations 3% $13.40 $24.30 $33.30

43-0000 Office and Administrative 
Support Occupations 11% $15.00 $20.60 $27.00

SUBTOTAL  14%    

Managerial

11-0000 Management Occupations 11% $31.60 $46.00 $67.90

13-0000 Business and Financial 
Operations Occupations 4% $23.60 $34.20 $47.90

SUBTOTAL  15%    
TOTAL 100%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-2031 Carpenters 33% $18.90 $25.50 $30.70
47-2061 Construction Laborers 15% $15.20 $18.30 $24.30

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

7% $26.00 $35.50 $45.20

47-2141 Painters, Construction and 
Maintenance 3% $16.90 $21.30 $25.90

47-2081 Drywall and Ceiling Tile 
Installers 2% $16.90 $21.50 $26.70

47-2051 Cement Masons and Concrete 
Finishers 2% $16.80 $22.10 $29.00

White Collar

43-3031 Bookkeeping, Accounting, and 
Auditing Clerks 3% $17.60 $24.30 $28.90

43-9061 Office Clerks, General 3% $13.20 $16.80 $21.80

43-6014
Secretaries and Administrative 
Assistants, Except Legal, 
Medical, and Executive

2% $13.20 $19.60 $25.10

41-3099 Sales Representatives, Services, 
All Other 2% $15.10 $26.40 $33.90

TOTAL   71%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Infill and Transit-Oriented Development
Occupation Profile for: Nonresidential Building Construction (4 digit) 
NAICS Code: 236200

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-0000 Architecture and Engineering 

Occupations 4% $30.00 $38.40 $49.90

SUBTOTAL  4%    

Blue Collar

 

47-0000 Construction and Extraction 
Occupations 55% $19.60 $28.20 $39.00

51-0000 Production Occupations 1% $18.60 $27.40 $41.10

49-0000 Installation, Maintenance, and 
Repair Occupations 2% $17.20 $22.50 $30.20

SUBTOTAL  59%    

White Collar

41-0000 Sales and Related Occupations 1% $19.60 $28.20 $43.00

43-0000 Office and Administrative 
Support Occupations 13% $16.50 $22.00 $28.50

SUBTOTAL  14%    

Managerial 

11-0000 Management Occupations 16% $38.60 $52.30 $71.20

13-0000 Business and Financial 
Operations Occupations 7% $28.40 $38.50 $51.20

SUBTOTAL  23%    
TOTAL 100%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-2031 Carpenters 15% $21.80 $29.40 $41.50
47-2061 Construction Laborers 14% $16.50 $20.50 $28.40

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

12% $31.40 $39.30 $48.50

47-2051 Cement Masons and Concrete 
Finishers 3% $16.20 $25.00 $32.90

47-2081 Drywall and Ceiling Tile 
Installers 3% $20.30 $26.00 $36.60

17-2051 Civil Engineers 2% $30.80 $39.20 $50.30

47-2152 Plumbers, Pipefitters, and 
Steamfitters 1% $24.90 $29.80 $35.90

White Collar

43-6014
Secretaries and Administrative 
Assistants, Except Legal, 
Medical, and Executive

3% $14.80 $19.40 $24.50

43-3031 Bookkeeping, Accounting, and 
Auditing Clerks 3% $19.40 $24.90 $30.80

43-9061 Office Clerks, General 2% $13.90 $19.40 $24.40
TOTAL   58%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Fossil Fuel Production, Refining, and Distribution
Occupation Profile for: Oil and Gas Extraction (3 digit)  
NAICS Code: 211000

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional

17-0000 Architecture and Engineering 
Occupations 16% $55.40 $70.70 $92.40

15-0000 Computer and Mathematical 
Occupations 4% $44.50 $56.50 $67.00

19-0000 Life, Physical, and Social 
Science Occupations 8% $42.60 $57.60 $70.60

29-0000 Healthcare Practitioners and 
Technical Occupations 1% $39.90 $49.90 $61.40

SUBTOTAL  30%   

Blue Collar

 

47-0000 Construction and Extraction 
Occupations 20% $29.70 $38.80 $46.70

51-0000 Production Occupations 14% $30.70 $42.20 $54.00

49-0000 Installation, Maintenance, and 
Repair Occupations 6% $33.70 $43.50 $48.80

SUBTOTAL  41%    

White Collar

41-0000 Sales and Related Occupations <1% $40.50 $56.80 $89.80

43-0000 Office and Administrative 
Support Occupations 5% $22.10 $28.70 $36.00

SUBTOTAL  6%    

Managerial 

11-0000 Management Occupations 8% $69.90 $95.00 —

13-0000 Business and Financial 
Operations Occupations 8% $38.90 $50.80 $67.70

SUBTOTAL  17%    
TOTAL 93%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional

17-2171 Petroleum Engineers 8% $65.10 $84.10 —

19-4041 Geological and Petroleum 
Technicians 3% $30.20 $38.20 $48.80

19-2042 Geoscientists, Except 
Hydrologists and Geographers 3% $55.30 $64.60 $78.80

17-2112 Industrial Engineers 2% $53.70 $63.90 $79.60

Blue Collar

51-8093
Petroleum Pump System 
Operators, Refinery Operators, 
and Gaugers

9% $31.00 $38.70 $45.70

47-5012 Rotary Drill Operators, Oil and 
Gas 6% $35.30 $42.60 $47.00

49-9041 Industrial Machinery Mechanics 2% $35.20 $43.00 $47.60

51-1011
First-Line Supervisors of 
Production and Operating 
Workers

2% $56.40 $65.90 $75.80

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

2% $42.90 $53.90 $69.90

Managerial 11-9041 Architectural and Engineering 
Managers 3% $69.60 $91.00 —

TOTAL 39%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Fossil Fuel Production, Refining, and Distribution
Occupation Profile for: Petroleum and Coal Products Manufacturing (3 digit) 
NAICS Code: 324000

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional

17-0000 Architecture and Engineering 
Occupations 13% $52.60 $63.20 $78.00

15-0000 Computer and Mathematical 
Occupations 1% $49.90 $62.00 $73.00

19-0000 Life, Physical, and Social 
Science Occupations 4% $32.20 $46.10 $60.70 

29-0000 Healthcare Practitioners and 
Technical Occupations <1% $41.90 $51.60 $61.60 

SUBTOTAL  20%    

Blue Collar

47-0000 Construction and Extraction 
Occupations 3% $41.90 $46.00 $48.40

51-0000 Production Occupations 43% $36.20 $44.00 $48.30

53-0000 Transportation and Material 
Moving Occupations 4% $22.10 $29.70 $41.40

49-0000 Installation, Maintenance, and 
Repair Occupations 10% $34.40 $44.00 $51.20

SUBTOTAL  59%    

White Collar 

41-0000 Sales and Related Occupations 2% $30.60 $45.60 $63.70

43-0000 Office and Administrative 
Support Occupations 6% $22.80 $30.90 $40.80

SUBTOTAL  8%    

Managerial

 

11-0000 Management Occupations 6% $66.10 $92.20 —

13-0000 Business and Financial 
Operations Occupations 7% $41.50 $53.00 $69.20

SUBTOTAL  12%
TOTAL 99%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-2171 Petroleum Engineers 7% $56.60 $68.20 $84.30
17-2112 Industrial Engineers 2% $48.80 $60.50 $75.90
19-4031 Chemical Engineers 2% $25.80 $31.90 $38.20

Blue Collar

51-8093
Petroleum Pump System 
Operators, Refinery Operators, 
and Gaugers

28% $39.40 $44.80 $48.00

51-1011
First-Line Supervisors of 
Production and Operating 
Workers

6% $34.40 $46.40 $57.40

49-9041 Industrial Machinery Mechanics 5% $33.30 $41.10 $46.10

49-1111
First-Line Supervisors of 
Mechanics, Installers, and 
Repairers

2% $50.90 $58.60 $66.20

49-9071 Maintenance and Repair 
Workers, General 2% $23.80 $34.00 $43.90

Managerial
13-1199 Business Operations Specialists, 

All Others 2% $43.00 $54.40 $72.00

11-1021 General and Operations 
Managers 2% $67.50 $91.20 —

TOTAL 39%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm


518

APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Fossil Fuel Production, Refining, and Distribution
Occupation Profile for: Pipeline Transportation (3 digit) 
NAICS Code: 486000

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-0000 Architecture and Engineering 

Occupations 18% $51.30 $63.80 $79.40

SUBTOTAL  18%    

Blue Collar

47-0000 Construction and Extraction 
Occupations 5% $37.30 $45.00 $49.80

51-0000 Production Occupations 22% $38.30 $45.30 $49.40

53-0000 Transportation and Material 
Moving Occupations 17% $23.40 $35.00 $43.50

49-0000 Installation, Maintenance, and 
Repair Occupations 16% $30.70 $38.20 $46.70

SUBTOTAL  61%    

White Collar 
43-0000 Office and Administrative 

Support Occupations 8% $23.00 $35.60 $45.30

SUBTOTAL  8%    

Managerial

 

11-0000 Management Occupations 4% $50.50 $72.40 —

13-0000 Business and Financial 
Operations Occupations 5% $43.60 $56.60 $83.90

SUBTOTAL  9%
TOTAL 96%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-2112 Industrial Engineers 7% $51.80 $66.10 $78.10
17-2171 Petroleum Engineers 5% $61.70 $78.10 $99.10

Blue Collar

49-9041 Industrial Machinery Mechanics 11% $28.20 $36.20 $44.20

51-8093
Petroleum Pump System 
Operators, Refinery Operators, 
and Gaugers

9% $35.90 $42.60 $48.00

53-7072 Pump Operators, Except 
Wellhead Pumpers 8% $33.50 $39.00 $46.50

51-1011
First-Line Supervisors of 
Production and Operating 
Workers

3% $33.40 $47.90 $64.50

47-2111 Electricians 3% $36.20 $46.00 $51.80
White Collar 43-9061 Office Clerks, General 3% $23.20 $33.30 $38.40

Managerial
13-1199 Business Operations Specialists, 

All Other 3% $45.20 $58.80 $91.40

11-1021 General and Operations 
Managers 2% $58.40 $76.40 —

TOTAL 48%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm


520

APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Emissions and Leakage Abatement
Occupation Profile for: Other Specialty Contractors (4 digit)
NAICS Code: 238900

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-0000 Construction and Extraction 
Occupations 67% $16.50 $22.70 $31.70

53-0000 Transportation and Material 
Moving Occupations 8% $18.40 $24.10 $30.50

49-0000 Installation, Maintenance, and 
Repair Occupations 3% $17.40 $23.50 $30.60

37-0000 Building and Grounds Cleaning 
and Maintenance Occupations 1% $13.50 $16.00 $18.70

SUBTOTAL  79%    

White Collar

41-0000 Sales and Related Occupations 2% $17.40 $27.70 $38.40

43-0000 Office and Administrative 
Support Occupations 9% $14.40 $19.00 $24.80

SUBTOTAL  11%    

Managerial

11-0000 Management Occupations 5% $31.90 $43.80 $62.30

13-0000 Business and Financial 
Operations Occupations 4% $25.10 $31.80 $42.50

SUBTOTAL  9%    
TOTAL 100%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-2061 Construction Laborers 27% $15.00 $19.10 $26.30

47-2073
Operating Engineers and 
Other Construction Equipment 
Operators

11% $24.80 $34.50 $43.30

47-4031 Fence Erectors 5% $14.90 $18.40 $26.20

47-2051 Cement Masons and Concrete 
Finishers 4% $17.30 $22.30 $28.30

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

4% $25.90 $31.40 $40.90

53-3032 Heavy and Tractor-Trailer Truck 
Drivers 3% $19.70 $23.10 $27.30

47-2031 Carpenters 3% $17.80 $24.50 $35.40

47-2071 Paving, Surfacing, and Tamping 
Equipment Operators 2% $19.60 $23.50 $28.40

White Collar
43-9061 Office Clerks, General 3% $12.90 $16.40 $20.20

41-3099 Sales Representatives, Services, 
All Other 2% $20.20 $28.90 $39.40

TOTAL   65%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Electrification
Occupation Profile for: Electrical Contractors and Other Wiring Installation (5 digit)
NAICS Code: 238210

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional

17-0000 Architecture and Engineering 
Occupations 2% $37.00 $46.10 $55.70

15-0000 Computer and Mathematical 
Occupations < 1% $38.30 $50.70 $67.40

29-0000 Healthcare Practitioners and 
Technical Occupations < 1% $31.50 $40.70 $48.90

SUBTOTAL  3%    

Blue Collar

47-0000 Construction and Extraction 
Occupations 59% $28.80 $40.30 $51.30

51-0000 Production Occupations < 1% $19.50 $22.60 $24.40

53-0000 Transportation and Material 
Moving Occupations < 1% $16.50 $22.00 $28.60

49-0000 Installation, Maintenance, and 
Repair Occupations 16% $25.30 $33.40 $38.50

37-0000 Building and Grounds Cleaning 
and Maintenance Occupations < 1% $14.60 $20.40 $26.80

SUBTOTAL  75%    

White Collar

41-0000 Sales and Related Occupations 2% $29.10 $39.80 $63.00

43-0000 Office and Administrative 
Support Occupations 10% $18.70 $25.40 $31.20

SUBTOTAL  12%    

Managerial

11-0000 Management Occupations 6% $49.20 $72.40 —

13-0000 Business and Financial 
Operations Occupations 3% $36.20 $46.50 $58.90

SUBTOTAL  9%
TOTAL 100%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-2111 Electricians 45% $30.10 $41.90 $52.20

49-2022
Telecommunications Equipment 
Installers and Repairers, Except 
Line Installers

7% $25.70 $33.40 $38.60

47-3013 Helpers—Electricians 5% $16.70 $20.30 $23.60

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

4% $38.30 $49.20 $64.50

47-2061 Construction Laborers 3% $19.60 $27.00 $33.10

49-9052 Telecommunications Line 
Installers and Repairers 2% $28.70 $35.10 $38.20

White Collar

43-9061 Office Clerks, General 3% $16.80 $22.90 $28.70

43-6014
Secretaries and Administrative 
Assistants, Except Legal, 
Medical, and Executive

2% $16.50 $22.80 $28.60

Managerial
11-9021 Construction Managers 3% $48.20 $64.90 $80.70

11-1021 General and Operations 
Managers 2% $47.70 $78.60 —

TOTAL 72%    

Note: * Due to missing data, results may not total to 100%

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Subsector: Waste Diversion and Methane Capture
Occupation Profile for: Waste Management and Remediation Services (3 digit) 
NAICS Code: 562000

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-0000 Construction and Extraction 
Occupations 17% $16.30 $19.70 $26.90

51-0000 Production Occupations 4% $10.60 $16.70 $27.10

53-0000 Transportation and Material 
Moving Occupations 48% $13.40 $20.30 $24.90

49-0000 Installation, Maintenance, and 
Repair Occupations 6% $17.70 $23.30 $30.30

SUBTOTAL  76%    

White Collar

41-0000 Sales and Related Occupations 2% $20.60 $29.00 $41.30

43-0000 Office and Administrative 
Support Occupations 14% $12.70 $17.10 $22.70

SUBTOTAL  16%    

Managerial

11-0000 Management Occupations 5% $35.10 $50.30 $74.80

13-0000 Business and Financial 
Operations Occupations 2% $24.60 $32.70 $43.70

SUBTOTAL  7%    
TOTAL 100%    
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APPENDIX A: Mapping Sectors to Industries and Occupations 

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

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

53-7081 Refuse and Recyclable Material 
Collectors 23% $18.50 $22.50 $26.40

53-7062 Laborers and Freight, Stock, and 
Material Movers, Hand 10% $10.40 $12.70 $15.80

47-4041 Hazardous Materials Removal 
Workers 9% $16.10 $19.10 $23.80

53-3032 Heavy and Tractor-Trailer Truck 
Drivers 7% $17.10 $21.30 $25.00

49-3031 Bus and Truck Mechanics and 
Diesel Engine Specialists 3% $20.00 $24.10 $30.00

47-4071 Septic Tank Servicers and Sewer 
Pipe Cleaners 2% $15.00 $17.30 $20.10

47-2061 Construction Laborers 2% $15.00 $18.10 $23.10

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

2% $24.80 $29.50 $39.50

White Collar
43-5111 Weighers, Measurers, Checkers, 

and Samplers, Recordkeeping 3% $10.00 $11.70 $16.20

43-4051 Customer Service 
Representatives 2% $14.20 $17.50 $21.50

TOTAL   63%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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Subsector: Water Conservation in Drinking Water, Storm Water, Waste Water, Efficient 
Water Infrastructure
Occupation Profile for: Water, Sewage and Other Systems (4 digit)
NAICS Code: 221300

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional

17-0000 Architecture and Engineering 
Occupations 3% $28.80 $42.90 $56.70

19-0000 Life, Physical, and Social 
Science Occupations 1% $22.50 $33.00 $44.00

SUBTOTAL  4%    

Blue Collar

47-0000 Construction and Extraction 
Occupations 10% $15.70 $22.30 $32.60

51-0000 Production Occupations 35% $21.40 $28.70 $35.70

53-0000 Transportation and Material 
Moving Occupations 1% $15.00 $20.70 $27.40

49-0000 Installation, Maintenance, and 
Repair Occupations 10% $18.70 $25.00 $33.50

45-0000 Farming, Fishing, and Forestry 
Occupations 2% $10.00 $15.50 $20.50

SUBTOTAL  58%    

White Collar
43-0000 Office and Administrative 

Support Occupations 24% $16.60 $21.80 $27.60

SUBTOTAL  24%    

Managerial

11-0000 Management Occupations 9% $38.20 $48.50 $67.90

13-0000 Business and Financial 
Operations Occupations 4% $29.30 $35.40 $46.30

SUBTOTAL  13%    
TOTAL 99%    
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Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

51-8031
Water and Wastewater 
Treatment Plant and System 
Operators

29% $21.30 $28.40 $34.70

47-2152 Plumbers, Pipefitters, and 
Steamfitters 3% $18.10 $26.60 $39.30

51-1011
First-Line Supervisors of 
Production and Operating 
Workers

3% $27.10 $35.10 $43.40

49-9071 Maintenance and Repair 
Workers, General 3% $18.50 $28.70 $38.60

49-9012
Control and Valve Installers and 
Repairers, Except Mechanical 
Door

3% $23.20 $26.80 $29.80

White Collar

43-4051 Customer Service 
Representatives 5% $15.10 $19.90 $26.50

43-5041 Meter Readers, Utilities 4% $18.50 $22.30 $26.30
43-9061 Office Clerks, General 4% $12.30 $18.40 $29.30

43-3031 Bookkeeping, Accounting, and 
Auditing Clerks 4% $16.30 $21.30 $27.20

43-6014
Secretaries and Administrative 
Assistants, Except Legal, 
Medical, and Executive

3% $18.80 $21.80 $24.50

TOTAL   62%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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Subsector: Water Conservation in Drinking Water, Storm Water, Waste Water, Efficient 
Water Infrastructure
Occupation Profile for: Utility System Construction (4 digit) 
NAICS Code: 237100

Occupation Distribution, Major Level
Occupation 
Group

SOCC  
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-0000 Architecture and Engineering 

Occupations 3% $28.80 $37.60 $51.90

SUBTOTAL  3%    

Blue Collar

47-0000 Construction and Extraction 
Occupations 55% $19.10 $27.20 $36.50

51-0000 Production Occupations 3% $16.20 $22.30 $31.80

53-0000 Transportation and Material 
Moving Occupations 4% $17.80 $24.00 $30.30

49-0000 Installation, Maintenance, and 
Repair Occupations 15% $18.80 $26.20 $36.60

SUBTOTAL  78%    

White Collar
43-0000 Office and Administrative 

Support Occupations 8% $15.80 $20.60 $27.30

SUBTOTAL  9%    

Managerial

11-0000 Management Occupations 6% $37.90 $51.30 $72.00

13-0000 Business and Financial 
Operations Occupations 4% $28.00 $37.00 $48.70

SUBTOTAL  10%    
TOTAL 100%    
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Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-2061 Construction Laborers 16% $16.50 $21.50 $29.40

47-2073
Operating Engineers and 
Other Construction Equipment 
Operators

8% $27.40 $35.80 $44.00

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

7% $28.00 $36.90 $46.40

47-2151 Pipelayers 6% $19.80 $24.50 $29.80
47-5071 Roustabouts, Oil and Gas 6% $19.20 $28.50 $37.10

49-9051 Electrical Power-Line Installers 
and Repairers 5% $28.20 $40.20 $54.20

49-9052 Telecommunications Line 
Installers and Repairers 4% $16.70 $20.70 $26.40

51-4121 Welders, Cutters, Solderers, and 
Brazers 3% $17.90 $24.30 $33.70

47-2152 Plumbers, Pipefitters, and 
Steamfitters 2% $19.00 $24.50 $30.60

White Collar 43-9061 Office Clerks, General 2% $14.00 $18.00 $23.30
TOTAL   58%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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Subsector: Water Conservation in Drinking Water, Storm Water, Waste Water, Efficient 
Water Infrastructure
Occupation Profile for: Remediation and Other Waste Management Services (4 digit)
NAICS Code: 562900

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Professional
17-0000 Architecture and Engineering 

Occupations 2% $25.50 $43.10 $63.20

SUBTOTAL  2%    

Blue Collar

47-0000 Construction and Extraction 
Occupations 45% $16.10 $19.30 $26.30

51-0000 Production Occupations 1% $10.90 $15.00 $21.60

53-0000 Transportation and Material 
Moving Occupations 21% $11.50 $14.80 $20.20

49-0000 Installation, Maintenance, and 
Repair Occupations 3% $14.00 $19.30 $26.90

37-0000 Building and Grounds Cleaning 
and Maintenance Occupations 1% $10.50 $12.30 $14.80

SUBTOTAL  72%    

White Collar

41-0000 Sales and Related Occupations 3% $21.20 $29.10 $42.00

43-0000 Office and Administrative 
Support Occupations 13% $14.00 $18.10 $23.90

SUBTOTAL  16%    

Managerial

 

11-0000 Management Occupations 6% $35.10 $48.10 $72.90

13-0000 Business and Financial 
Operations Occupations 3% $25.70 $33.60 $44.30

SUBTOTAL  10%    
TOTAL 100%    
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Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

47-4041 Hazardous Materials Removal 
Workers 23% $16.10 $19.10 $23.90

53-7062 Laborers and Freight, Stock, and 
Material Movers, Hand 8% $10.60 $13.30 $18.90

47-4071 Septic Tank Servicers and Sewer 
Pipe Cleaners 7% $14.90 $17.20 $19.60

47-2061 Construction Laborers 6% $15.10 $18.10 $23.00

47-1011
First-Line Supervisors of 
Construction Trades and 
Extraction Workers

5% $24.70 $29.40 $39.30

53-3032 Heavy and Tractor-Trailer Truck 
Drivers 4% $14.30 $18.40 $23.20

53-7061 Cleaners of Vehicles and 
Equipment 3% $10.80 $11.80 $14.50

White Collar

43-6014
Secretaries and Administrative 
Assistants, Except Legal, 
Medical, and Executive

3% $15.00 $17.50 $21.30

41-3099 Sales Representatives, Services, 
All Other 2% $23.00 $29.60 $43.60

43-9061 Office Clerks, General 2% $12.00 $14.70 $19.30
TOTAL   64%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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Subsector: Forestry Services, Fire Prevention and Suppression
Occupation Profile for: Forestry and Logging (3 digit)
NAICS Code: 113000

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

53-0000 Transportation and Material 
Moving Occupations 14% $15.30 $18.00 $21.20

49-0000 Installation, Maintenance, and 
Repair Occupations 4% $16.90 $20.60 $24.30

45-0000 Farming, Fishing, and Forestry 
Occupations 72% $17.40 $20.90 $24.80

SUBTOTAL  90%    

White Collar
43-0000 Office and Administrative 

Support Occupations 6% $11.20 $16.40 $19.00

SUBTOTAL  6%    

Managerial
11-0000 Management Occupations 3% $18.50 $29.50 $38.40

SUBTOTAL  3%    
TOTAL 98%    

Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

45-4022 Logging Equipment Operators 50% $17.70 $20.70 $23.90
45-4021 Fallers 12% $19.60 $26.30 $32.00

53-3032 Heavy and Tractor-Trailer Truck 
Drivers 10% $17.20 $19.30 $22.20

45-1011
First-Line Supervisors of 
Farming, Fishing, and Forestry 
Workers

3% $22.00 $24.90 $30.90

49-3042 Mobile Heavy Equipment 
Mechanics, Except Engines 2% $17.80 $21.30 $24.70

White Collar 43-3031 Bookkeeping, Accounting, and 
Auditing Clerks 2% $10.00 $14.80 $17.40

TOTAL   79%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded
Data Source: May 2016 OES Research Estimates by State and Industry [https://www.bls.gov/oes/
current/oes_research_estimates.htm]

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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Subsector: Lower Carbon Soil Management & Crop Production; Manure Management 
for Methane Capture
Occupation Profile for: Agriculture, Forestry, Fishing and Hunting (2 digit)
NAICS Code: 110000

Occupation Distribution, Major Level
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

51-0000 Production Occupations 3% $10.70 $12.00 $14.80

53-0000 Transportation and Material 
Moving Occupations 4% $10.50 $11.90 $16.70

49-0000 Installation, Maintenance, and 
Repair Occupations 1% $13.30 $17.60 $23.40

45-0000 Farming, Fishing, and Forestry 
Occupations 86% $10.00 $10.60 $11.70

SUBTOTAL  96%    

White Collar
43-0000 Office and Administrative 

Support Occupations 2% $12.40 $16.50 $21.80

SUBTOTAL  2%    

Managerial
11-0000 Management Occupations 1% $26.00 $38.30 $57.50

SUBTOTAL  1%    
TOTAL 100%    
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Occupation Distribution, Detailed Level (Top 10)**
Occupation 
Group

SOCC 
Code SOCC Title % Share of 

Occupations*
Percentile Hourly Wage
 25th  50th  75th 

Blue Collar

45-2092 Farmworkers and Laborers, 
Crop, Nursery, and Greenhouse 77% $10.00 $10.50 $11.60

45-2091 Agricultural Equipment 
Operators 3% $11.00 $12.80 $14.80

45-2041 Graders and Sorters, Agricultural 
Products 3% $10.00 $10.50 $11.40

45-1011
First-Line Supervisors of 
Farming, Fishing, and Forestry 
Workers

2% $13.50 $17.00 $25.00

51-9111 Packaging and Filling Machine 
Operators and Tenders 2% $10.70 $11.80 $14.00

53-7064 Packers and Packagers, Hand 1% $10.00 $10.60 $11.70
TOTAL   88%    

Notes: * Due to missing data, results may not total to 100%   ** Managerial Occupations excluded

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

https://www.bls.gov/oes/current/oes_research_estimates.htm
https://www.bls.gov/oes/current/oes_research_estimates.htm
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Appendix B: Climate and Jobs Consultations
Prepared by the Consensus & Collaboration Program, Sacramento State University 
College of Continuing Education

Overview
The California Workforce Development Board (State Board) hosted a series of nine 
climate and jobs conversations related to the Assembly Bill 398 (AB 398) workforce 
report, which addresses labor market strategies to achieve the State’s climate goals 
while ensuring that the benefits of a low-carbon economy accrue to all Californians. 
The Consensus & Collaboration Program at Sacramento State University’s College of 
Continuing Education provided process design and facilitation support for the meetings. 
The meetings were intended to help the State Board plan for economic and workforce 
development in the low-carbon economy. Participants were asked to discuss how 
California can simultaneously advance equity, mobility, and job quality for workers; deliver 
skills and competitiveness for the State’s best employers; and address the challenges of 
climate change throughout the economy.

The objectives of the meetings included:

 ● To share the State Board’s vision for shared prosperity in a low-carbon economy, 
aligning the State’s comprehensive workforce and climate action plans.

 ● To hear diverse stakeholder perspectives on the jobs and economic impacts of 
California’s Climate Change Scoping Plan (Scoping Plan), focusing on the creation 
of quality jobs and accessible pathways into them.

 ● To supplement formal research, inform recommendations, and gather information 
related to Senate Bill 350 (SB 350) implementation.

Five of the nine meetings brought together stakeholders by constituency group and the 
remaining four were organized by Scoping Plan sector. Constituency groups included 
climate-related State agencies, workforce development and education-focused State 
agencies, community-based and non-governmental organizations, labor, and business. 
The sector meetings included the waste, energy, and transportation sectors, as well as 
natural and working lands and water (the natural and working lands sector and the water 
sector are separate in the Scoping Plan, but were consulted jointly during this process). 
The State Board initially planned to hold an industry sector meeting, but it was canceled 
due to limited response; major industries covered by the State’s climate policies and 
programs were involved in the business constituency meeting.
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In total, the State Board’s consultations engaged 116 participants, with some participants 
attending multiple meetings. In addition to the nine meetings, the State Board circulated 
a supplemental questionnaire to participants and others within key stakeholder networks 
to solicit information on education and training programs, partnerships, or initiatives that 
address equity and job quality in any sector of California’s Climate Change Scoping Plan.

The State Board’s Presentations
The State Board provided an overview of the State Board’s equity, climate, and jobs 
vision, as well as background and context for the State Board’s work preparing the AB 
398 workforce report and tracking the implementation of the SB 350 recommendations.

High Road Vision
The State Board provided an overview of its High Road vision: to create equity by 
expanding access to skills and economic opportunity for the State’s excluded and 
disadvantaged workers, improve job quality by supporting employers that compete 
through innovation rather than externalized environmental and societal costs, and 
address the challenges of climate change by preparing workers and employers for a 
carbon-constrained economy. The supply side of the labor market, which includes 
workers and training, is where equity can best be promoted; the demand side, which is 
the jobs and firms/businesses, is where job quality can be addressed most effectively. 
The State Board works at the intersection of supply of demand to ensure training is 
calibrated to jobs available; this is particularly important in setting realistic expectations 
among disadvantaged workers and communities who have been excluded from, and/or 
faced barriers to, high-quality employment.

Labor market supply and demand must be calibrated in order to deliver quality jobs and 
skilled workers to fill them. The State Board’s approach is to begin with demand, i.e. 
jobs, through realistic analysis of existing and future workforce needs, and then build 
accessible pathways to jobs. The intention is to build upon existing workforce education 
and training networks and systems, focusing on partnerships and training programs that 
prepare workers for long-term careers rather than skills that are limited to specific jobs.

AB 398 Workforce Report
AB 398 extends California’s Cap and Trade program to 2030 and tasked the State 
Board with developing a report about the economic and jobs effects of the Climate 
Change Scoping Plan. The report is a high-level policy document that presents a suite of 
intentional workforce strategies to deliver equity as the State transitions to a low-carbon 
economy. It does not provide statistical analysis of workforce changes in each region 
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of the state; instead, it addresses broader changes required to meet the State’s climate 
change targets. The report is organized by Scoping Plan sector, rather than by traditional 
economic sector, and addresses job growth and loss, job access, and training in each of 
the Scoping Plan sectors.

SB 350 Recommendations
SB 350 set energy- and transportation-specific climate targets, and required the 
California Air Resources Board and California Energy Commission (CEC) to complete 
low-income barriers reports to address access to renewable energy and clean 
transportation by low-income and disadvantaged communities. The State Board is 
tasked with tracking implementation of the jobs and workforce recommendations from 
the barriers reports. Consultation meeting participants were asked to share information 
about whether the recommendations are being implemented, as well as how they are 
being implemented or why they are not being implemented.

Next Steps: Global Climate Action Summit and Beyond
The State Board informed all participants that the AB 398 workforce report, informed by 
feedback gained from the consultation meetings and training program questionnaire, is 
due to the State Legislature in January 2019.

Participant Perspectives
Participants were asked to respond to questions about the broad economic and jobs 
impacts of the Scoping Plan; education and training programs and the equity and/or job 
quality strategies deployed by those programs; gaps in the supply of trained workers to 
fill employers’ needs; how climate programs can incorporate job quality and equity into 
their economic and jobs impacts; and progress related to implementation of the jobs and 
workforce elements of the SB 350 recommendations. Responses reflected a diverse 
range of perspectives and opinions on the various issues.

Key takeaways are summarized by theme and are not reflective of consensus 
by all stakeholders, nor do they represent the position of the State Board on 
workforce recommendations or policy. Where relevant, comments include a reference 
to the particular meeting wherein the point was raised (noted in parentheses). At all 
meetings, participants offered examples of relevant programs and partnerships; lists of 
the programs and partnerships mentioned are available in the Resources, Programs and 
Partnerships section at the end of the document.
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KEY TAKEAWAYS

Defining and Advancing Equity
Equity is a key component of the State Board’s High Road vision. Participant feedback 
outlined differences in defining which groups should be prioritized in the State Board’s 
work, the importance of accessibility to both training programs and to jobs themselves, 
the challenge of retention and expansion in building a diverse workforce, and the 
importance of wraparound services to improve accessibility and retention.

	Defining Priority Groups
Given the State Board’s broad definition of equity in the High Road vision, there is 
a need to be thoughtful and specific about designating priority groups, accounting 
for differences between disadvantaged communities which do not all face the same 
challenges (Community-Based and Non-Governmental Organizations). There is 
inconsistency among State agencies in the method used to identify target populations, 
leading to different definitions of “disadvantaged” communities, different targets, and 
different outcomes. Some of the communities with the greatest need, including small 
rural communities, lack sufficient data to be designated as disadvantaged communities 
according to CalEnviroScreen. Using an index that compiles different equity-related 
factors can be more reflective of complex dynamics (Climate-Related State Agencies 
Constituency, Community-Based and Non-Governmental Organizations Constituency).

	Accessibility
Accessibility to training and jobs is key to ensuring equity in how Californians benefit from 
the low-carbon economy. Unpaid training programs, even if they are free or low-cost, 
are not great equity approaches because many people do not have the resources to 
spend time in training before beginning to work. Earn-and-learn opportunities, grants and 
stipends for training participants, and wraparound services (discussed further below) are 
crucial to making career pathways accessible (Natural and Working Lands and Water 
Sector, Transportation Sector). Additionally, access to transit and affordable housing are 
vital components that underpin access to worker training and quality jobs (Transportation 
Sector).

Many of the jobs in the Scoping Plan sectors, especially in the waste, natural and 
working lands, and water sectors were and/or still are high-quality public sector jobs, and 
should be targeted to promote equity. However, bureaucratic hiring processes and poor 
pathways for upward mobility make promoting equity in, and increasing access to public 
sector careers challenging. The California Department of Human Resources should 
streamline hiring so that entry-level jobs are more accessible to target populations and 
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create pathways for upward mobility (Waste Sector, Natural and Working Lands and 
Water Sector). These challenges are also present at the local level. Some strategies 
used by the San Francisco Public Utilities commission to address equity include 
using Community Benefits Agreements when working with contractors, and including 
job qualifications that specify training programs with a demonstrated track record for 
advancing equity (Natural and Working Lands and Water Sector).

	Retention and Expansion
Equity requires supporting workers so that they can afford to complete training and 
remain in careers once they are hired. Wraparound services can address barriers that 
make achieving equity challenging. Workforce development efforts need to account 
for and coordinate wraparound services that are critical to ensuring that the people 
who most need training can access and complete it (Climate-Related State Agencies 
Constituency). Wraparound services can include providing childcare, transportation, 
mentorship, stipends for participation in training programs, tutoring, purchase of 
work-related equipment, and more. These services are also critical for retention 
and expansion once a worker has been hired. Given the importance of coordinated 
wraparound services, agencies, employers, and training programs should institutionalize 
the practice of including discretionary funds to support wraparound services.

It is important to address potential work environment issues as they begin to diversify 
(e.g. hostility) (Workforce Development and Education State Agencies Constituency). 
Although diversifying the workforce can produce personnel challenges, such as 
communication issues, they are not insurmountable. Investing in working effectively 
with a diverse workforce can significantly boost productivity; agencies, businesses, and 
programs should collaborate with organizations that have experience with a diverse 
workforce (Business Constituency). It is also important to support diverse workers 
in advancing to leadership positions in their industries (Business Constituency). The 
emergence of new technologies that require workers in existing fields to have different 
competencies (knowledge and skills) presents an opportunity to recruit populations that 
have historically been excluded from traditional career pathways (e.g., apprenticeship in 
the building trades), especially women and people of color (Workforce Development and 
Education State Agencies Constituency).

Partnerships and Collaboration
Partnerships between community-based organizations and training programs can 
provide a combination of technical training, “soft skills”, and wraparound services. 
Nonprofit organizations that are well-known and trusted in their communities can be 
effective partners in recruiting people from disadvantaged communities to participate in 
apprenticeship programs (Labor Constituency). Agencies and programs that do not have 
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expertise in equity and outreach should develop partnerships with organizations who 
have this expertise.

Partnerships between training programs and employers create a direct connection 
between training and jobs, benefiting both the workers and the employers. It is important 
for employers to commit funds to training opportunities to support these connections 
(Labor Constituency).

It is important to develop alliances, for example between labor and environmental 
coalitions, to proactively identify how disparate needs may have common solutions. 
Resources can then be aggregated from the various stakeholders in support of mutually 
beneficial projects (Natural and Working Lands and Water Sector).

Jobs and Careers

	Perception of Careers and Opportunities
Participants from various sectors noted that lack of awareness and stigma related to 
certain careers make it challenging to recruit new workers and meet current demand 
(Business, Workforce Development and Education State Agencies Constituency, Waste 
Sector, Natural and Working Lands and Water Sector). Young people in particular are 
less aware and interested in traditional careers in the building and construction trades 
(Natural and Working Lands and Water Sector). The misperception of two separate 
career tracks, one that includes a four-year degree and leads to a high-salaried career 
and the other that includes only technical training and leads to dead-end jobs, needs to 
be corrected. There are various career pathways which can intersect in different ways 
(Workforce Development and Education State Agencies Constituency).

Consider reframing to emphasize that these sectors have pathways to stable, well-com-
pensated careers that do not require extensive schooling. Develop consistent messaging 
to be communicated from various angles (Workforce Development and Education State 
Agencies Constituency). In certain fields and sectors (e.g., waste, water) work must be 
done to make jobs more appealing. For example, dangerous working conditions need 
to be mitigated. Messaging should emphasize that workers are important and valued 
actors in climate change mitigation efforts; the State needs skilled workers to do their 
jobs effectively in order to meet a variety of environmental goals outlined in State climate 
policy. There are existing quality jobs that many people are unaware of and do not know 
how to access (e.g. facilities managers; inspection and enforcement related jobs) (Waste 
Sector, Energy Sector). Data analytics is another area where there is growing need, and 
it is a transferable skill.
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	Importance of Pathways and Growth
The State should focus its resources on careers with the most opportunity for growth. 
Instead of thinking about discrete jobs, workforce development should focus on training 
for careers that will sustain a person throughout their working life (Energy Sector). In 
identifying potential areas of job growth, it is necessary to consider how jobs and careers 
are changing, in addition to new jobs being created or jobs being lost. Statistics about 
jobs created or projected should differentiate between full-time positions and temporary 
or contract jobs. State funding should not support the independent contractor system or 
the creation of temporary jobs.

Many people are not yet in a position to secure a good job, but the intermediate steps that 
lead there should be valued. The objective should be to get people onto a career path 
that can eventually lead to a high-quality job (Community-Based and Non-Governmental 
Organizations Constituency). Focus should be placed on providing continued, 
incremental training that can help workers continue to grow in their careers and creating 
pathways for people to move into leadership positions within the organizations they 
already work in (Workforce Development and Education State Agencies Constituency).

Workforce Development and Training

	Skills Delivery
There is a tension between providing broad training that will enhance workers’ versatility 
and economic mobility, and preparing workers for the specific positions that employers 
need to fill (Business Constituency). Workers need to be prepared to be adaptable, 
so there is a need for training programs that provide a base of transferable skills. 
Workers also need a foundation that prepares them for a career rather than a single job 
(Workforce Development and Education State Agencies Constituency). At the same time, 
workers need specific skills and recognizable credentials that employers value (Climate-
Related State Agencies Constituency). Employers are sometimes willing to hire workers 
with foundational training in a field and provide additional training that is specialized to 
the particular position they need to fill (Business Constituency).

Training programs should not be only task based, but should include “soft skills” and 
leadership skills, which are necessary in all sectors. Consider whether public funding, 
which is often allocated for more advanced training and cannot be used to teach these 
broader skills, should support acquisition of “soft skills.” Training in these areas could 
also be financed by pooling funding through partnerships (Energy Sector). To achieve 
equity in the workplace, training also needs to cover the skills needed to advance to 
leadership and management positions (Energy Sector).
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Upskilling the incumbent workforce is important, and continuing education and training 
should be used to help people advance in their careers while meeting employers’ 
evolving needs (Transportation Sector). Since incumbent workers already possess 
important fundamental skills and need only a small amount of additional training, they 
can adapt to immediate needs.

	Scale
Future labor needs are likely going to outpace the rate at which training programs can 
prepare qualified workers. As labor demand and training needs grow, it is important to 
make sure that training programs are effectively preparing workers for a shifting economy 
(Labor Constituency). One way to address the gap between supply and demand is for 
training programs to focus on general skillsets and for employers to provide specific 
training. However, for employers who need to fill only a small number of positions with 
workers who have a tailored skillset, it can be challenging to provide adequate training. 
In these cases, there is an opportunity to aggregate the need by collaborating with other 
employers who have similar needs.

	Funding and Policy
Long-term, sustainable funding is crucial for a successful training program. Funding 
and investment should come from agencies as well as employers (Community-Based 
and Non-Governmental Organizations Constituency). As mentioned above, agencies, 
employers, and training programs should institutionalize the practice of including 
discretionary funds to support wraparound services (Transportation Sector). Funding 
also needs to be tied to outcomes. Providing funding to programs that are ineffective at 
provide skills and connecting people to good jobs undermines the efforts of good training 
programs (Labor Constituency). The Employment Training Panel has had success at 
implementing a high-road vision, and a key aspect of their approach is to fund training 
programs only after participants have successfully completed the program and 90 days 
in a job placement (Transportation Sector).

Uncertainty in funding, policy, and technology create challenges for both the supply 
and the demand sides of the workforce system. In the public sector, long-term, stable 
funding is needed to allow time to monitor, evaluate, and refine programs (Energy 
Sector). For private sector partners, funding and policy uncertainty make planning 
and innovation difficult, especially because businesses feel they lack the information 
needed to make informed investments (Business Constituency). Policy uncertainty also 
reinforces the tendency to give short-term profit precedence over investing in long-term 
systems changes (Energy Sector). In addition to demand uncertainty, the fast pace of 
technological change makes effective workforce development challenging.
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Geographically Targeted Investment
Coordinating workforce development and infrastructure projects through place-based 
investment can increase the impact of investments. Regional apprenticeship models, 
through which workers are prepared for and connected to work in a region rather than 
in a single city, should be used to increase access and employment options (Natural 
and Working Lands and Water Sector). The Strategic Growth Council has found that 
carrying out multiple, coordinated projects in a given location can make partnerships 
more attractive to potential partners (Climate-Related State Agencies Constituency). 
There may be opportunities for workforce development and job quality efforts to be 
incorporated into anti-displacement strategies at the local level, but this approach needs 
to be intentional to have an effect (Transportation Sector). Location considerations, such 
as land use policy, access to transit, and affordable housing, are important for access to 
training and quality jobs (Transportation Sector).

There are differences between rural and urban areas in terms of the potential to address 
job quality and equity in economic and workforce development. In rural areas, lack of 
infrastructure creates challenges for accessing existing opportunities and attracting new 
investment. Rural areas need geographically targeted efforts to attract and encourage 
development of new industries, as well as to diversify economies and employment 
options available locally. The strategies and recommendations that the State Board puts 
forward in the AB 398 Report should account for differences between rural and urban 
areas and should focus on reducing existing disparities. Energy procurement through 
Community Choice Aggregation (CCA) programs could be used intentionally as an 
opportunity for coastal cities to have a positive impact on job creation in inland areas of 
the state (Natural and Working Lands and Water Sector). CCA programs are already 
impacting inland regions by procuring energy produced there, with public agencies 
procuring energy having the latitude to prioritize co-benefits (e.g., hiring of local and/
or disadvantaged workers) from that work. CCAs should be intentional about having a 
positive impact on job creation in rural parts of the state, using strategies like Community 
Benefits Agreements to create quality jobs and target communities to work with (Natural 
and Working Lands and Water Sector).

Sector Dynamics
As climate change policy and climate changes take effect, differential impacts on jobs, 
skills, and training are expected across the sectors. With regard to impacts to the Natural 
& Working Lands sector, increasing temperatures and frequency of very hot days will 
impact working conditions of workers whose jobs require them to be outdoors, such 
as farmworkers and other agricultural workers, landscape install and maintenance 
technicians, foresters, etc. There are concerns about challenges to the “high road 
approach” in this sector, particularly with regard to environmental impacts and equity.
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In the Waste and Energy sectors, enforcement will be critical to achieving climate goals. 
Potential energy efficiency benefits will only be realized if strong enforcement ensures 
that standards are being met across the board (Energy Sector). In the Waste Sector, 
inspectors will need to ensure that facilities are compliant with ambitious waste diversion 
mandates. The State is already struggling to fill positions with properly trained inspectors 
to enforce climate change-related regulations, and additional inspectors will be needed 
in the future. Compliance will affect both job quality, for example by ensuring workplace 
safety, and the State’s ability to achieve its climate targets.

State policy that addresses the climate impacts from the Waste sector and mandates 
significant expansion of diversion efforts will change the nature of work within waste 
management industries in the public and private sectors. The increase in diversion will 
likely change the fundamental approach to waste management that has been refined 
over the past several decades (i.e., a shift from managing organics in landfills to ensuring 
diversion of organics from landfills in the first place).

Changes in the Energy sector will be far reaching, but the core work and skills required 
to shift the energy infrastructure primarily remain in construction and advanced 
manufacturing. With regard to public sector investments in the Transportation sector, 
State and local agencies often lack workforce and jobs expertise and need guidance to 
incorporate high road considerations into their investments.

Stakeholder Roles

	The State Board’s Role
Most agencies lack workforce and jobs expertise and are looking to the State Board 
for guidance about best practices for incorporating high road considerations into their 
work. State agencies recognize that there is an important opportunity to allocate their 
resources in a way that advance equity, for example through procurement practices 
as well as grant making (Climate-Related State Agencies Constituency). Agencies 
need guidance about how to use procurement to advance equity through tools such as 
Project Labor Agreements and Community Workforce Agreements, as well as via grant 
solicitations, and other forms of public investment.

Specifically, agencies need help identifying what a “good job” is so that they can properly 
score projects and track funding outcomes for programs with job-related components 
(Climate-Related State Agencies Constituency, Transportation Sector). Agencies also 
need information about existing workforce development efforts and support in connecting 
with the existing workforce development network around the State (Climate-Related 
State Agencies Constituency). The private sector is also looking to the State Board for 
guidance about best practices, for example to support diverse workers in advancing to 
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leadership positions in their industry. At the same time, policy should focus on defining 
outcomes without becoming prescriptive about how to achieve them.

The State Board needs to make employment and training a consideration in the work 
of every other State agency. Public health guidelines provide an interesting model of 
advocating for diverse agencies to incorporate public health considerations in their 
respective policies (i.e. the Health in all Policies approach) (Transportation Sector).

The State Board should consider how to communicate its High Road vision so that it is 
understood and taken up at all levels of government and in the private sector. Much of 
the work that needs to be carried out to meet the State’s Scoping Plan targets will be 
carried out at the local level, so local leaders need to understand how to participate in 
the implementation of the High Road vision. For example, city managers and zoning 
administrators will be the decision-makers about most construction projects, so they 
need to be engaged and understand how to promote equity and job quality.

Various considerations must also be addressed in framing communications about the 
High Road vision. There are differing views about transitioning to a low-carbon economy, 
and additional conversations are needed to discuss how labor would like to see the 
transition move forward (Labor Constituency). The focus should not be exclusively 
on advancing the high road; it is equally important to close the low road (Labor 
Constituency). Safety and dignity need to be held up as important aspects of job quality 
(Waste Sector).

Accountability and Transparency
There is concern about accountability and transparency in the implementation of the 
State Board’s AB 398 Report recommendations. The report has the potential to help 
advocates push for effective implementation of the High Road vision, but it needs to be 
specific about how to implement the vision in order to be a useful tool (Community-Based 
and Non-Governmental Organizations Constituency). Accountability needs to be 
considered up front, before a project or program has been implemented, and built into 
the process. Desired outcomes and measurements of success need to be defined 
at the outset in order have consistency in tracking outcomes and assessing impacts. 
Pertinent outcomes to measure include the quality of the jobs being supported and what 
populations are accessing trainings and jobs.

Consider how to ensure that workforce standards are implemented consistently across 
State agencies, and in the private as well as the public sector, because efficiency 
benefits will only be realized if standards are met by all actors (Energy Sector). In 
the Waste Sector, the State has created an ambitious set of mandates, but funding 
for implementation—both for the facilities and the workers—remains unresolved. 
Additionally, the roles that the public and private sectors fill in the waste system are 
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inconsistent across jurisdictions, resulting in different implementation and funding 
approaches, with different implications for how job quality can be advanced (Waste 
Sector).

Consider how to maintain rigorous standards while taking into consideration differences 
in current standards and practices across industries. For example, the agriculture 
industry presents particular challenges for promoting the High Road vision, in terms 
of both environmental impacts and job quality and equity (Natural and Working Lands 
and Water Sector). The Employment Training Panel considers wages and benefits in 
its funding, and focuses on wage progression in rural areas, where absolute wages are 
lower (Transportation Sector).

Employers need to be held accountable to the high road promises they make, especially 
if they receive public funding, but validating claims that grant applicants or contractors 
make around their hiring practices is a challenge (Climate-Related State Agencies 
Constituency). Disclosure is a critical step to accountability; employers should not 
be able to make commitments without following up with data about their practices 
(Transportation Sector). Funding and reporting requirements should be streamlined 
so that they are not more cumbersome than the equity targets themselves (Business 
Constituency).

Resources, Programs, and Partnerships

EXISTING RESOURCES IDENTIFIED
 ● The San Francisco Public Utilities Commission (SFPUC) has crafted language that 

can be used in procurement and hiring processes to promote equity, which can 
be used to advocate for adoption of similar policies around the State (Natural and 
Working Lands and Water Sector).

 ● Businesses are interested in getting additional information about the parameters 
for receiving Employment Training Panel funding (Business Constituency).

 ● Pacific Gas & Electric is working on updating a study that will identify relevant 
players in workforce development around the State (Business Constituency).

PROGRAMS AND PARTNERSHIPS
The following programs and partnerships were shared by participants at the in-person 
meetings and/or in the supplemental questionnaire as examples of existing approaches 
that promote equity and job quality in a workforce area related to climate change.

 ● The Insight Garden Program works with vocational gardening and landscaping 
training with incarcerated and formerly incarcerated individuals.
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 ● California Department of Education provides Vocational English as part of Second 
Language programs.

 ● University of California has successfully used apprenticeship programs to retrain 
workers from one career to another within the University. It also has 119 adult 
education training programs relevant to a variety of Scoping Plan sectors.

 ● SLO Partners is a regional workforce development program created by the San 
Luis Obispo County Office of Education, and has effectively engaged businesses 
for apprenticeship placements.

 ● Merritt College Urban Arboriculture Program was created in partnership with 
San Francisco Bay Area tree care employers. This program addresses two 
simultaneous needs created by the tree planting grants funded by the State’s 
cap-and-trade program – creating economic benefits in the disadvantaged 
communities where plantings occur and the employers’ increasing workforce 
needs to care for the trees being planted.

 ● The Bay Area Water/Wastewater Workforce Development (BAYWORK) 
apprenticeship program coordinates labor needs across the region, providing 
opportunities for apprentices to work in different locations at different times.

 ● The International Brotherhood of Electrical Workers (IBEW) has offered a 
pre-apprenticeship program related to the high-speed rail project for the past 5-6 
years.

 ● California Harvesters is a farm labor trust that operates as a worker cooperative 
and offers the Farm Labor Workforce Development Training. The goal is to provide 
job pathways for farmworkers outside of the agricultural industry while also 
improving the quality of their farm labor work.

 ● Rio Hondo College Alternative Fuels/Advanced Transportation Technology 
Program provides multiple alternative fuel Associate’s Degree curriculums 
developed in collaboration with manufacturers. The partnership includes an 
agreement that the manufacturers will hire participants directly after they have 
completed the two-year program.

 ● Project Lead the Way is a nationwide program that provides STEM education to 
middle and high school students, with a focus on energy and environment.

 ● The Utilities Energy Efficiency Training Programs are intended for incumbent 
workers who need to learn a specific skill. Trainings are free and open to the public 
and are usually one to three days long. The program also provides train-the-trainer 
programs and feedback to other programs about improving their own energy 
efficiency trainings.
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 ● Pacific Gas & Electric (PG&E) is currently working with the local workforce 
development board to provide a Building Operator Certification program. The 
workforce development board identifies candidates to participate in the program 
and PG&E subsidizes tuition costs for under- or unemployed participants who 
have a baseline of transferable skills. Participants apply the skills they are learning 
directly in training positions with the utility company.

 ● DGS has used project labor agreements to prioritize equity goals, partnering with 
the Sacramento Workforce Board.

 ● The Strategic Growth Council’s Transformative Climate Communities program in 
Fresno has paired workforce development with infrastructure projects in the same 
location to increase impact.

 ● Workforce for Environmental Restoration in Communities works with the Los 
Angeles Occupational Safety and Health Administration, the Los Angeles 
Trade-Tech College, and apprenticeship programs to target the communities 
affected by the contamination from the Exide plant, using a project labor 
agreement.

 ● California Department of Resources Recycling and Recovery (CalRecycle) has 
worked with local public health departments to develop training programs related to 
floodwater prevention and rescue.

 ● Employment Training Panel has used Dun & Bradstreet data to identify employers 
similar to those that have been successful partners in the past.

 ● California Department of Industrial Relations Division of Apprenticeship Standards 
has partnered with the Scouts of America Explorers program to include industrial 
technical careers among the careers profiled through the program.

 ● UC Berkeley Labor Occupational Health Program, working with Building Trades 
supporting existing apprenticeship programs as well as over 50 pre-apprenticeship 
programs around the state.

 ● The California Labor Federation’s Workforce and Economic Development 
(WED) program is working with seven IBEW programs to incorporate automated 
demand response into their training, and targets 500 members of disadvantaged 
communities to participate in the program through a CEC grant.

 ● The California Labor Federation’s WED program has a state highway training 
partnership that works with local transit agencies around the state, including 
in the Bay Area, Los Angeles, and the San Joaquin Valley, as they transition to 
zero-emissions bus fleets.
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 ● The Northern California Teamsters Apprentice Training and Education Trust Fund 
is working on a project with the West Oakland Job Resource Center to design an 
apprenticeship pipeline.

 ● The City of Oakland now requires employers to hire through the West Oakland 
Job Resource Center (WOJRC) if possible, and to use an Alternative Staffing 
Organization rather than a traditional temporary placement agency if the WOJRC 
cannot fill a position. The Northern California Teamsters Apprentice Training and 
Education Trust Fund is working with this project to design the apprenticeship 
pipeline to fill these programs.

 ● The Operating Engineers Local Union 3 works with pre-apprenticeship programs 
throughout Northern California, including Rising Sun in Oakland.

 ● The SFPUC works with area high schools to transition graduates into a post-high 
school education program that places them in jobs that will qualify them for SFPUC 
positions two years later.

 ● Local 105 of the International Association of Sheet Metal, Air, Rail, and 
Transportation Workers is working with Jobs to Move America and the electric bus 
manufacturer BYD Motors to create training and apprenticeship programs that will 
funnel into BYD’s new operation in Los Angeles. Through a community benefits 
agreement, BYD committed to hiring 40% of its workforce from populations facing 
barriers to employment, investing in training, and allowing workers to unionize if 
they so choose.

 ● PG&E put out a request for applications for a statewide effort to bring 
disadvantaged workers into the energy efficiency workforce. PG&E has expertise 
in in training workers in energy efficiency specifically, and is looking to partner with 
training programs that focus on broader career readiness to provide both sets of 
skills.

 ● SMUD partners with the Ford Foundation Career Connected Learning program; 
works with the Sacramento Tree Foundation to get non-traditional students 
interested in fields like engineering; and has an energy efficiency career 
exploration program in which students learn about the energy efficiency field by 
conducting audits themselves.

Other programs mentioned include:

 ● The Solid Waste Association of North America (www.swana.org) training and 
certification program.

 ● The Facility Management Talent Pipeline, developed by the California Community 
Colleges and the International Facility Management Association.

http://www.swana.org


550Putting California on the High Road: A Jobs and Climate Action Plan for 2030

APPENDIX B: Climate and Jobs Consultations

 ● The City of San Francisco’s City Apprenticeship Initiative, a centralized 
apprenticeship program.

 ● The Utility Pre-Craft Training Program (UPTC), a joint pre-apprenticeship program 
of the Los Angeles Department of Water and Power and the IBEW Local 18.

 ● Los Angeles County Federation of Labor’s Second Chance Pre-Apprenticeship 
Bootcamp.

 ● RePower LA Utility Pre-Craft Training Program.

 ● Cypress Mandela Training Center in Oakland.

 ● GRID Alternatives.

 ● Asian Neighborhood Design’s Employment Training Center.

 ● Rising Sun Training Center.

 ● Green Technical Education and Employment (Green Tech).

 ● PG&E Workforce Education and Training on Energy Efficiency.

 ● SMUD’s Energy Efficiency Career Exploration Program (SEEC).

 ● IBEW - NECA Joint Apprenticeship and Training Committee.

 ● California Operating Engineers Local 3 Journeymen and Apprentice Training 
Center (OE3 JATC).

 ● Carpenters Training Committee for Northern California.
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