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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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