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Executive Summary

Los Angeles County isin the midst of a historic transition towards a zero carbon, climate resilient
future. As the county accelerates this climate transition, it is imperative that investments and
opportunities flowing into the region benefit current workers and promote the success of
future generations of workers.

Building decarbonization has been identified by the California Energy Commission (CEC),
California Air Resources Board (CARB), and California Public Utilities Commission (CPUC) as
a core strategy to achieve California’s long-term climate goals. The State of California has
committed to reducing its greenhouse gas emissions to 40% below 1990 levels by 2030 and
85% below 1990 levels by 2045. A 2018 California Energy Commission report presented a
cost-effective and relatively low-risk pathway—the High Electrification scenario—to achieving
California’s greenhouse gas emissions reduction targets, featuring high-efficiency heat pumps
as a central component. In California, Governor Newsom has called for the creation of
three million climate-ready and climate-friendly homes by 2030 and seven million by 2035,
supplemented by the installation of six million heat pumps by 2030, with 50% of investments
designated for low-income and disadvantaged communities.

Electricians, sheet metal workers, and heating, ventilation, and air conditioning (HVAC)
technicians are the workers at the forefront of this building decarbonization transition.
Despite their crucial role in implementing electrification measures, many of these workers
still face economic instability borne from fluctuating union coverage of workers in the skilled
trades and uneven local policies regulating job quality. Electrifying California’s homes will take
26,000-39,300 full-time residential electrification retrofits workers per year from 2020-2045.
As demand for electrification work increases due to new policies, mandates, and disaster
response efforts, Los Angeles County needs to grow the electrification workforce, ensuring
that workers are equipped with the necessary skills, guaranteed health and safety protections,
and positioned to earn a living wage. The workforce transition necessary for California to
fully decarbonize requires advance planning to:

L 1 retain skilled workers in existing trades
3 * essential for building decarbonization;

address the needs of workers displaced from
the natural gas industry;

3 provide additional training to bring workers up

to the latest technologies and skills; and

4. ensure access to high road career pathways
* through paid on-the-job training like
apprenticeships as well as access to quality,
unionized work with comparable pay and
benefits.
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The high road framework, developed by the California Workforce Development Board (CWDB),
puts strong labor standards and effective training pathways at the center of a workforce
development model emphasizing equity, shared prosperity, partnership, and worker voice.
As Los Angeles County faces multiple challenges and opportunities — including the urgent
need to rebuild from the 2025 fires, address aging infrastructure at schools, confront extreme
heat as the primary climate hazard of the region, fulfill new housing construction targets,
and deploy building decarbonization measures with state investments — we are beginning
to understand that HVAC and heat pump work is not only improving the comfort of already
well-to-do households but its important work that protects and enhances public health,
modernizes infrastructure essential to meeting basic needs, and keeps people safe amidst
intensifying threats from climate change.

The Sheet Metal, Air, Rail, and Transportation Union (SMART) Local 104 rebate program is
an innovative solution that ensures decarbonization jobs meet wage, benefits, and safety
standards, workers are well-trained in the specific skills required for decarbonization work,
equipment is installed and maintained correctly, and upgrades and retrofits deliver the
maximum climate, health, comfort, and economic benefits promised to residents. Through
the program, point-of-sale rebates incentivize homeowners to choose union contractors for
their appliance replacement or electrification project. Between 2010 and 2024, $5.8 million in
rebates paid directly to almost 46,000 customers has led to a total of $21.7 million in energy
costs savings. Jobs completed between 2018 and 2024 have resulted in 208 million pounds of
avoided greenhouse gas emissions, or 134 million kWh of energy saved—an amount of energy
that could power 12,000 homes for one year. SMART workers who complete these service
appointments have all completed rigorous training through the union’s joint apprenticeship
program, which prepares apprentices to perform high quality retrofits and upgrades, trains
apprentices to obtain certification in the latest HVAC and refrigeration technologies, and
keeps union members up to date on relevant building, energy, and appliance codes.

This report demonstrates that market incentives for high road employment leads to improved
outcomes for workers, employers, and the climate while supporting long-term program
sustainability. The SMART Local 104 case study results in two main recommendations for
future policy and program design:

Include strong labor standards in publicly funded decarbonization
programs.

Invest in high road rebate programs for electrification and home
retrofit technologies.

As California electrifies its buildings, sheet metal workers are prepared to provide a skilled
and trained workforce to high road contractors to help achieve the state’s climate goals.
The California workforce is ready to be upskilled for this energy transition. The conventional
view—that a shortage of workers hinders climate goals and makes their achievement more
expensive—ignores the lack of market incentives that encourage private contractors and public
agencies to invest in working families who are building California’s future. Now, policymakers
and advocates must choose to commit those investments to make California more resilient,
equitable, and prosperous.
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Los Angeles County is in the midst of a historic transition towards a zero carbon, climate
resilient future. As the county accelerates this climate transition, it is imperative that
investments and opportunities flowing into the region benefit current workers and promote
the success of future generations of workers. When climate and economic goals are pursued
together, leaders in Los Angeles County can create powerful momentum towards resilient
communities, shared prosperity for working families, and a thriving Los Angeles.

Building decarbonization, and more specifically building electrification, has been identified by
the CEC, CARB, and CPUC as a core strategy to achieve California’s long-term climate goals.!
The replacement of gas appliances with efficient electric alternatives has emerged as one of
the most cost effective decarbonization strategies and therefore one of the likeliest pathways
forward. Electricians, sheet metal workers, and HVAC technicians are the workers at the
forefront of this building decarbonization transition. Despite their crucial role in implementing
electrification measures, many of these workers still face economic instability borne from
fluctuating union coverage of workers in the skilled trades and uneven local policies regulating
job quality. As demand for electrification work increases due to new policies, mandates, and
disaster response efforts, Los Angeles County needs to grow the electrification workforce,
while ensuring that workers are equipped with the necessary skills, guaranteed health and
safety protections, and positioned to earn a living wage.

This report is the first to use data from union-run
decarbonization rebate programs to demonstrate
that high road employment leads to improved
outcomes for workers, employers, and the climate
while supporting long-term program sustainability.
We examine the SMART Local 104 rebate program
as a case study to illustrate the broader impact of
a high road model that prioritizes union-trained
labor, fair wages, and responsible contracting.
Our results show that high road practices lead
to better job quality, stronger project outcomes,
and greater climate resilience not only in
construction but across the energy efficiency
sector. Based on our results, we propose a set
of recommendations for creating and expanding
high road workforce development programs for
building decarbonization.
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The State of California has committed to reducing its greenhouse gas emissions to 40% below
1990 levels by 2030 and 85% below 1990 levels by 2045. In line with statewide targets, Los
Angeles County developed the 2045 Climate Action Plan (2045 CAP) to plan for greenhouse
gas reductions in unincorporated areas, with aspirational goals to reach carbon neutrality
by 2045.2 As of 2020, 34 municipalities in Los Angeles County have Climate Action Plans in
place to address greenhouse gas emissions.> Other regional plans and frameworks define
local measures and implementation strategies to achieve statewide greenhouse gas reduction
goals.

Across different jurisdictions, building decarbonization has been identified as a major strategy
to achieve meaningful reductions in greenhouse gas emissions. Greenhouse gas emissions
from California’s buildings sector account for more than a quarter of the state’s total emissions,
with direct emissions from fossil fuel use within buildings accounting for 10-15% of total
emissions.* Transitioning buildings to all-electric appliances has been shown to be the most
effective way to eliminate direct emissions within buildings as well as a cost-saving measure
for households,®> providing a powerful impetus for state and local actions, incentives, and
policies to converge towards electrification.®’

A 2018 California Energy Commission report presented a cost-effective and relatively low-
risk pathway—the High Electrification scenario—to achieving California’s greenhouse gas
emissions reduction targets,® featuring high-efficiency heat pumps as a central component.
When high-efficiency heat pumps replace gas-burning furnaces, they lower carbon emissions
and provide additional benefits ranging from improved indoor and outdoor air quality, ease
of use as a dual system capable of heating and cooling a home, and lower utility bills.* 10112

California is already positioned to lead the nation in HVAC and heat pump installations. In
2022, Governor Gavin Newsom requested CARB to incorporate targets and actions into its
2022 Climate Change Scoping Plan that would move the state closer to its climate goals.
Amongt the targets outlined by Governor Newsom were the creation of three million climate-
ready and climate-friendly homes by 2030 and seven million by 2035, supplemented by the
installation of six million heat pumps by 2030, with 50% of investments designated for low-
income and disadvantaged communities.’*!*'> The emphasis on homes speaks to the holistic
nature of these goals; these technologies must be installed correctly, work efficiently, and
demonstrate their ability to improve the health and comfort of homes and other indoor
environments for Californians to fully enjoy the multiple benefits of electrification.

HVAC and heat pump manufacturers, installers, and maintenance technicians make up the
sector of the workforce entrusted with the effective deployment of this crucial technology.
A 2019 UCLA report estimated that electrifying California’s homes will take 26,000-39,300
full-time residential electrification retrofits workers per year from 2020-2045.%¢ According to
a 2025 analysis, the current energy workforce in California includes almost 29,300 heating,
air conditioning, and refrigeration mechanics and installers and almost 6,500 sheet metal
workers, both job classifications estimated to grow as California advances its clean energy
transition” and incentives and mandates for building electrification and cooling technologies
are implemented.
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The workforce transition necessary for California to fully decarbonize requires advance
planning to:

1_ retain skilled workers in existing trades essential for building decarbonization;

2_ address the needs of workers displaced from the natural gas industry;

3 provide additional training to bring workers up to the latest technologies

* and skills; and

4 ensure access to high road career pathways through paid on-the-job training
* like apprenticeships as well as access to quality, unionized work with
comparable pay and benefits.

Without these goals in place, the state risks maintaining an uneven and uncertain workforce
system, one in which quality of work performed falls below expectations, residential
contractors are locked into a low-bid model incapable of guaranteeing job standards, low job
quality leads to labor market shortages that will prevent California from meeting its climate
goals, and historic economic inequities are exacerbated.'®

The high road framework, developed by the CWDB in collaboration with Labor Centers across
several University of California campuses, puts strong labor standards and effective training
pathways at the center of a workforce development model emphasizing equity, shared
prosperity, partnership, and worker voice. High road employers are expected to collaborate
closely with unions representing their workers as well as community stakeholders to develop
training and workforce development programs that provide aspiring workers with the best
set of skills and workforce development pathways for direct placement into family-sustaining
careers. The framework ensures that employers in an entire industry develop practices
to remain competitive while paying livable wages, providing robust benefits, increasing
transparency of employment practices, and addressing racial equity and environmental
sustainability.

The high road framework has proven transformative for industries ranging from administrative
and support services, healthcare, and hospitality.’®?° In the Green Janitor Education Training
Program (GJEP), a High Road Training Partnerships (HRTP) program, buildings employing GJEP
workers used five point six percent less energy on average in 2016 than buildings that did not
participate in GJEP. Participants in SEIU-UHW'’s Education Fund program, which trains workers
for private sector healthcare providers, experience 40% higher internal job mobility compared
to workers not participating in the program. One hundred percent of participants in the first
cohort of the Hospitality Training Academy (HTA), an HRTP program, received job offers upon
graduating from the program. A 2025 survey of participants in SMART’s statewide HRTP
program shows that those whose highest educational attainment is a high school diploma
or GED earned on average almost $38 per hour, more than $19 over the 2022 median wage
of California workers aged 25 and over whose highest educational attainment is high school
completion ($18.50 per hour).?*

Transformative impacts like these have never been more vital for Los Angeles County,

which is still recovering from socio-economic ramifications of the COVID-19 pandemic while
simultaneously contending with new crises like the early 2025 fires.

High Road, Low Emissions



The worsening effects of climate change—extreme heat, intensified natural disasters, and
public health consequences of air pollution—demand accelerated and deliberate action to
implement climate change mitigation strategies while ensuring economic prosperity for the
region’s working families. The next sections provide context to understand the increasing
demand for and challenges facing an emergent decarbonization workforce.

Challenges and opportunities posed by events of recent years have accelerated a shift in
prevailing attitudes from understanding HVAC and heat pump work as merely improving
the comfort of already well-to-do households to work that protects and enhances public
health, modernizes infrastructure essential to meeting basic needs, and keeps people safe
amidst intensifying threats from climate change. These challenges and opportunities clearly
illuminate the rapidly changing landscape of the building electrification field and emphasize
the importance of proactive preparation to build a skilled and trained workforce at scale.

At the start of 2025, Los Angeles County experienced wildfires on an unprecedented scale
that led to historic socio-economic losses.?? Beyond the innumerable impacts on residents
and workers in affected neighborhoods, the 2025 fires caused air pollution to spike across
Los Angeles, particularly in areas encountering smoke plumes. Fine particulate matter
(PM2.5) levels reached the “Hazardous” range at sensors within 4.7 miles, 7.5 kilometers of
burn zones. Elevated PM2.5 levels in downtown LA and Compton reached “Unhealthy” and
“Unhealthy for Sensitive Groups” Air Quality Index (AQl) categories, respectively.?® During
the fires, the Atmospheric Science and Chemistry mEasurement NeTwork (ASCENT), a new,
advanced air quality measurement network that provides real-time measurements of the
chemical constituents in PM2.5, recorded an approximate 110-fold increase in PM2.5 lead
levels compared with values from the few days before the start of the fires.?* Among numerous
health impacts of particulate matter air pollution and poor indoor air quality, they are
increasingly demonstrated to be linked to the exacerbation of asthma symptoms.?>?¢ Proper
maintenance of appliances that ventilate and circulate air, including HVACs and air filters, has
shown to be an effective solution. Studies suggest that replacing inefficient filters with higher
efficiency filters can reduce the asthma burden?” and that air duct cleaning reduced airborne
particle counts as well as energy consumption of the HVAC system.*

Schools require particular attention during climate and public health emergencies as not
only the primary sites of activity for children and young people but also sites of safety where
students and community can gather in case of disaster. Children and young people are more
susceptible to changes in indoor and outdoor air quality; they breathe in more air per pound
of body mass compared to adults and they are still developing physiological barriers that
defend against harmful substances.”® Despite the importance of clean, healthy learning
environments, school districts have accumulated large backlogs of deferred maintenance
due to declining public investments. Years before the 2025 fires, advocates were already
sounding the alarm about learning loss and decreased enrollments due to school closures
when facilities cannot maintain adequate indoor air quality during wildfire events made more
frequent by climate change.3° Persistent advocacy and the increased urgency brought on by
the 2025 fires means that school districts will have more access to investments for upgrading
and modernizing school campuses, adding to the demand for a skilled and trained HVAC and
decarbonization workforce.
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As school districts navigate the aftermath of the 2025 fires, the City of Los Angeles is grappling
with its own challenges to rebuild. In March 2025, Mayor Karen Bass issued updated guidance
for fire recovery through an executive order that includes provisions for faster permitting of
all-electric home construction.33? In June, a Blue Ribbon Commission on Climate Action and
Fire-Safe Recovery published its recommendations for a coordinated, forward-looking, and
equitable rebuilding process,* which was informed by contributors from SMART and included
a recommendation to streamline all-electric construction with an emphasis on improving
access to training and incentives with contractors and the trades. Those taking stock of the
recovery process on the one-year anniversary of the start of the fires would remark that the
process has gotten off to a slow start, with only a few homes fully rebuilt and 80% of those who
lost homes still displaced.** However, with various recovery efforts fully underway, progress is
expected to pick up, bringing more demand for contractors and trades workers to Los Angeles
County.3>3

Against the backdrop of ongoing fire recovery efforts, 2025 also saw the adoption of a range of
extreme heat mitigation policies across the Los Angeles region as public agencies increasingly
recognized the need to proactively address extreme heat, the area’s primary climate hazard.*’
In 2025, Los Angeles County implemented a maximum indoor temperature threshold that
limits indoor temperatures of rental units from rising above 82°F,*8 with the City of Los Angeles
currently pursuing a similar policy. The Los Angeles Unified School District Board of Education
(LAUSD BoE) passed a comprehensive resolution aimed to address extreme heat at schools
through the development of cooling plans and accelerating HVAC and other electric cooling
technology modernization projects.®®* These mandates offer timely responses to a growing
public health emergency and will likely spur HVAC and heat pump installations in Los Angeles.

Amidst these climate disasters, Los Angeles continues to seek effective solutions to the
overarching issue of housing availability and affordability for all residents of the region. The
most recent Regional Housing Needs Assessment (RHNA), adopted in 2021 for the 8-year
period spanning 2021 and 2029, determined that Los Angeles County will need just over
812,000 new housing units to adequately meet its housing demand, a 97% increase from the
previous cycle’s allocation of slightly under 412,000 units.*>* The current cycle allocation for
the City of Los Angeles alone is almost 457,000 new units.** In anticipation of the need to build
an unprecedented number of new housing units in a single RHNA cycle, intentional action to
expand the well-paid and well-trained construction workforce cannot come soon enough.
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Despite applications for the sheet metal union apprenticeship program being at an all-time
high, union sheet metal apprenticeship enrollment in Los Angeles County has been declining
year over year since 2020, with 2023 being an exception.® This period of decline follows
substantial growth in the second half of the 2010s, when the number of active union sheet
metal apprentices in Los Angeles County each year grew by as much as 18% from the previous
year. Although the recent downward trend for sheet metal apprentices corresponds to a
general slowdown across all union construction trades, it nevertheless highlights the need to
prioritize expanding union apprenticeships and prepare the region for meeting the demand
for skilled and trained construction labor.

Active Sheet Metal Apprentices in Los Angeles County Growth Rate
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As HVAC and heat pump technologies gain wider market adoption, new challenges have also
emerged. Programs implementing HVAC and heat pump replacements often face difficulties
recruiting workers. TECH Clean CA, California’s flagship heat pump market transformation
initiative for space and water heating, conducted a study about business models, training, and
electrification using a survey of contractors within the TECH program. Out of 127 respondents,
59% reported having difficulty finding and hiring technicians, and 52% reported having
trouble finding qualified applicants.** Very few trainings currently being offered adequately
prepare workers to effectively perform heat pump installations. The same TECH Clean CA
survey of contractors reported that only 24% of trainings reference topics related to electrical
components, and only 18% of trainings reference topics related to water heating codes. TECH
Clean CA’s own trainings and certifications are offered through the National Comfort Institute,
which provides online certification pathways and courses that last between a half day to a
maximum of three days.*>4¢

As a result, heat pump installations through the TECH Clean CA program are performed by
people with a range of experience. A 2023 survey of 149 homeowners who had replaced
their water heaters in the past two years found that only 32% of those replacements were
performed by licensed contractors. Fifty percent of respondents installed the water heaters
themselves, 15% hired an unlicensed handyperson, and three percent sought help from
friends and family.*” Additionally, a report by Natural Resources Defense Council (NRDC)
found that across California as of 2023, only about 10% of residential HVAC replacements
acquired permits, resulting in about 315,000 unpermitted HVAC installations every year.*
TECH Clean CA’s own database shows that from 2021-2025, close to 2,000 installs took more
than 50 days (about one and a half months) to complete, and five installs took as long as
400 days to complete.* In 2008, the CEC determined that 85% of central air conditioning
system replacements and 50% of central air conditioning systems installed in commercial new
construction did not meet the manufacturer’s quality control specifications for airflow and
refrigerant charge and the CEC’s duct sealing requirement limiting duct leakage to less than
10%.%° The U.S. Department of Energy made similar estimates for residential homes: data
from the mid-1900s through 2016 demonstrate that 70-90% of AC/HP systems in homes have
at least one performance-compromising fault incurred at installation or due to inadequate
maintenance. When duct leakage is considered, these rates rise to 90-100%.>*

Unlicensed and unpermitted installations by installers without adequate training cost California
ratepayers in both energy bill spending as well as persisting greenhouse gas emissions and air
pollutants in the home.>*** National Renewable Energy Laboratory (NREL) researchers found
that two common installation faults—improper indoor airflow rate and incorrect refrigerant
charge level—resulted in 20.7 Terawatt hours per year (Twh/y) of additional energy use for
central air conditioners and air-source heat pumps in U.S. single-family detached homes, a
nine percent increase over baseline (no-fault) usage. 20.7 Twh per year is equivalent to the
energy use of approximately 1.9 million gasoline-powered passenger vehicles driven for one
year,> and it carries a cost to homeowners of approximately $2.5 billion annually on utility
bills.>> Additional analysis by Independent Electricity System Operator (IESO) researchers
shows that up to 20 percent of the efficiency of newly installed air conditioners can be lost at
the time of installation due to design or installation errors, and that an 8-hour training course
emphasizing best installation practices was not effective at reducing errors.>®
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The concurrent challenges in recruitment, job availability, installation and service quality, job
standards, and the achievement of environmental or energy goals call for a comprehensive
understanding of their root causes and innovative solutions to address them. The expansion
of existing high road workforce development programs provides a leading solution that would
position the HVAC and heat pump industry to deliver both climate and economic benefits.
The case study detailed in the following sections of this report demonstrates the high road
difference in this industry and provides recommendations for its continued success.

In California, the Sheet Metal, Air, Rail, Transportation (SMART) Union, also known as the Sheet
Metal Workers or the Heating, Ventilation, and Air Conditioning (HVAC) Union, represents
over 25,000 members and over 1,700 apprentices statewide across 3 Locals (104, 105, and
206). The HVAC Union positions itself as the leader in HVAC installation, service, testing and
balancing of mechanical systems, and sheet metal fabrication. Since the 1980s, the union
has been training members in the latest technologies, including energy efficient heat pumps,
demonstrating a deep history of and expertise in developing leaders in the green economy
workforce. The union trains apprentices at more than 15 training centers across California,
covering all 58 counties. After graduation, apprentices become integrated into a network of
over 25,000 trained craftspeople in California and over 400 contractors that are trained to
perform a wide range of jobs in building decarbonization.>’

TheLocal 104 rebate programlaunchedinthe mid-2000s as a strategicresponse toa competitive
market with several rebate programs already available at the time. Similar challenges to those
currently facing the market, including inconsistent training standards leading to poor system
performance, were already emerging. According to Rick Werner, President/Business Manager
of SMART Local 104, and Vince Sugrue, State Legislative Director at SMART Local 104, the
union recognized these challenges and created the program to ensure homeowners obtain
efficient systems that are installed correctly by skilled and highly trained technicians who
understand how to do the job right. By establishing new incentives to hire union workers,
the rebate program aimed to provide immediate cost savings while delivering long-term
benefits, including better system performance, improved indoor air quality and home
comfort, and lower energy costs over time.

Through the rebate program, Local 104 offers point-of-sale rebates between $50 and $500 on
services ranging from air conditioning tune-ups to new heat pump installations. Financed by
Local 104 membership dues, the rebates incentivize homeowners to choose union contractors
for their appliance replacement or electrification project. From 2010 to 2024, Local 104 has
paid over $5.8 million in rebates directly to customers on a total of 45,926 jobs, all of which
are performed by union workers and include both appliance replacements and tune-up
services. These services have allowed customers to save a total of $21.7 million in energy
costs (equivalent to average per household savings of $2,589), or approximately four dollars
saved for every dollar invested. Jobs completed between 2018 and 2024 have resulted in 208
million pounds of avoided greenhouse gas emissions, or 134 million kWh of energy saved—an
amount of energy that could power 12,000 homes for one year.

High Road, Low Emissions
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At the heart of these achievements are Local 104 workers, who are either enrolled in or
graduates of certified apprenticeship programs and receive full-family medical, dental, and
retirement benefits. Unlike training programs that issue certifications after only days or hours
of training, Local 104’s union training program is delivered over the course of five years and
ensures that technicians are thoroughly equipped to install the upgrades correctly and quickly.
SMART workers are trained across the state at Joint Apprenticeship Training Centers (JATCs) to
complete both residential and commercial energy audits with certifications earned through
the Sheet Metal Industry International Certification Board (ICB) and Testing, Adjusting, and
Balancing Bureau (TABB). The training program prepares HVAC service apprentices to obtain
the EPA Section 608 certification, which is required for anyone who maintains, services, repairs,
or disposes of appliances containing ozone-depleting refrigerants and certifies proficiency in
proper refrigerant-handling techniques.

Refrigerant recovery and reclamation training is an integral part of the training program and is
embedded throughout the apprenticeship curriculum. Technicians receive instruction early in
their training on refrigerant fundamentals, safe handling practices, and regulatory compliance,
including California requirements (SB 1206, AB 663, CARB regulations) and applicable EPA
rules. The training includes in-depth education on how refrigerants function within HVAC
systems, covering both legacy refrigerants still common in existing equipment and newer low-
Global Warming Potential (GWP) refrigerants entering the market.

Beyond core certification curricula, apprentices can take elective courses ranging from
advanced sheet metal techniques like industrial welding to decarbonization and energy
efficiency courses, including a Title 24 class designed to prepare apprentices for the Mechanical
Acceptance Testing Technician (MATT) Level 1 exam. In the state of California, electrification
requirements are stipulated in the California Energy Code, also referred to as Title 24, or the
California Building Energy Efficiency Standards, in the California Building Standards Code.*® The
most recent code cycle was completed in 2025 and expands the use of heat pumps in newly
constructed residential buildings, encourages electric-readiness, strengthens ventilation
standards, and more.*® Title 24 was first established in 1978 by state legislation,® and in the
past 50 years, Californians have saved over $200 billion dollars in energy costs from energy
efficiency standards for appliances and buildings. This number is expected to reach $300
billion in total cumulative economic value to the state by 2030.% In 2024 alone, California’s
appliance standards saved Californians more than $11 billion.®?
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The 2025 updates to Title 24 are expected to save an estimated $4.8 billion in energy costs
over 30 years and reduce GHG emissions by about 4 million metric tons—equivalent to the
annual energy consumption of over half a million homes.®® A 2022 analysis of over 158,000
homes in Sacramento found that the average house built just after 1978 uses eight percent
to thirteen percent less electricity for cooling than a similar house built just before 1978.%
Together, these data demonstrate the importance of Title 24 in enabling California to achieve
its carbon emissions reduction goals.

Joint apprenticeships are developed through a labor management partnership in which unions
set the structure and standards of the curriculum and provide resources such as funding for
training centers and wrap-around services, while employers and contractors provide guidance
to tailor curricula to evolving industry needs. SMART Local 104’s JATCs are equipped with not
only state-of-the-art technologies but also instruments that are already widely adopted by
consumers, including HVAC systems and heat pump equipment, hydronic systems, refrigeration
systems, cooling towers, and control systems. Such close-knit coordination between training
and in-the-field work guarantees that participants are trained into direct career pathways and
are immediately employable after graduating from the program.

“Sheet metal workers
earn a median hourly
wage of $35.38
immediately after
completing a joint
apprenticeship.”

The Indoor Air Quality - Ventilation Verification (IAQ-VV) Contractor, Supervisor, and Technician
certification, a core component of the ICB requirement, gives participants a comprehensive
understanding of the primary indoor environmental factors that impact human health and
building energy efficiency as well as the knowledge and skills to assess ventilation, filtration,
and thermal components of HVAC systems. An IAQ-certified professional can identify
inefficiencies in the air distribution system, recommend energy-saving solutions, and ensure
that IAQ improvements align with energy conservation measures. |IAQ technicians properly
trained in evaluating the performance of a whole system are crucial to meeting California’s
indoor air quality and building energy efficiency goals.®®

Following the IAQ-VV certification, technicians progress through the Testing, Adjusting, and
Balancing Bureau (TABB) certification. TABB-certified technicians can meticulously evaluate
HVAC systems, pinpoint inefficiencies, and make necessary adjustments and repairs to bring
the system into compliance with air quality and energy efficiency requirements.
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TABB-certified technicians ensure systems function at peak performance to deliver the
maximum benefits from energy efficient buildings, including reduced energy costs and lower
carbon footprints.¢¢”

TABB provides the only TAB certification that is accredited under American National Standards
Institute (ANSI) National Accreditation Board (ANAB) ISO/ISE 17024, which requires certification
bodies to follow strict standards for organizational structure and disclose potential conflicts
of interest to ensure certificates are awarded impartially and consistently across the country.
TABB develops procedural standards, provide training and hands-on experience, administer
examinations, and maintain high quality certifications in partnership with organizations and
networks including the International Training Institute (ITl), the National Energy Management
Institute (NEMI), the International Certification Board (ICB), and Sheet Metal and Air
Conditioning Contractors’ National Association (SMACNA).%® Amidst the uneven landscape of
training quality, SMART’s apprenticeship program creates market certainty and incentivizes
investments into education and training that builds the workforce to serve California long-
term.

Partnerships with unions not only benefit the industry by building a highly skilled workforce,
but they also benefit workers by promoting their success throughout the program and their
careers. Compared to non-joint apprenticeships—typically training programs developed
without union participation or signatory contractors—joint apprenticeships lead to higher
completion rates in most construction trades. The 2024 edition of apprenticeship training
data in the construction trades (covering data from 42 U.S. states) reports that, in the sheet
metal industry, apprentices that began training between 2010 and 2016 were 26.4% more
likely to complete the apprenticeship if they enrolled in a joint apprenticeship versus a non-
joint apprenticeship. Sheet metal workers earn a median hourly wage of $35.38 immediately
after completing a joint apprenticeship, compared to $20.68 upon graduating from a non-
joint apprenticeship.®

Starting Median Hourly Wage for Sheet Metal Workers
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Out of eight California JATCs operated by SMART, the 2024 5-Year Completion Rate Average,
excluding first year, for all apprentices reaches 64.2%, with 430 actual graduations reported in
2024.7° In 2025, apprentices earn an hourly taxable wage of $24.96 on their first day, or 40%
of a journeyperson’s wages. Apprentice wages increase after each year of the apprenticeship
as specified in a publicly available wage table until apprentices become journey-level workers
earning an hourly taxable wage of $62.41. In comparison, according to the U.S. Bureau of
Labor Statistics’ (BLS) Occupational Employment and Wage Statistics (OEWS) database, the
2024 mean hourly wage for all Heating, Air Conditioning, and Refrigeration Mechanics and
Installers (Standard Occupational Classification code 49-9021) in California is $35.80.

Hourly Taxable Sheet Metal Apprentice Wages
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In addition to take-home pay, the comprehensive wage package also includes payouts to
health plans, pensions, JATC funds, and industry and association funds, all of which contribute
to the infrastructure supporting the apprenticeship program.”* Workers who graduate from
the apprenticeship can return at any point in their career to obtain additional certifications
as the industry and technology evolve. These opportunities for continuing their education
provide clear pathways for upskilling and promotion throughout a SMART worker’s career.

SMART’s JATCs also promote community engagement to facilitate the participation of
populations experiencing difficulties in accessing apprenticeship programs in the building
trades. The JATCs partner with several apprenticeship readiness programs across California
that focus recruitment efforts on young people of color; people from disadvantaged areas;
justice-involved individuals; members of the LGBTQIA+ community; women; foster youth;
veterans, and people with disabilities. Women in Non-Traditional Employment Roles (WINTER)
and Helmets to Hardhats are two examples of successful recruitment from priority populations
into SMART’s apprenticeships. In 2025, SMART Local 105 was awarded the “trade of the
year” award by WINTER, a 10-week tuition-free program that trains, educates, and prepares
women for careers in the union building and construction trades. SMART is also one of the
leading trades affiliate recruiters of participants in the Helmets to Hardhats program, which
in 2020 assisted its construction industry affiliates in placing 2,324 military service members
and veterans into building trades registered apprenticeship programs despite economic
uncertainty during the initial COVID-19 lockdowns.
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The JATCs and SMART Locals have demonstrated success in building the infrastructure and
the capacity to extend training initiatives to local communities, particularly those historically
underserved or underrepresented in building trades careers. These community outreach and
support efforts expand the skilled-and-trained workforce, provide family-sustaining careers
to community members previously lacking access to these opportunities, and create avenues
for community members to stay up to date on the latest rebates, incentives, resources, and
new technologies.

Trade Preparation and Apprenticeship Readiness Program Partners of SMART JATCs

Women In Non Traditional Employment Roles (WINTER)

Anti-Recidivism Coalition

Maxine Waters Employment Preparation Center

Helmets to Hardhats

Flintridge Center - Apprenticeship Preparation Program

Slawson Southeast Occupational Center

Miguel Contreras Foundation - Labor One-Stop Center

Tradeswomen Inc

Cypress Mandela

Rising Sun Center for Opportunity

PeopleWorkingTogether

Pittsburg Works

Richmond Build

San Francisco CityBuild

San Mateo Trades Introduction Program (TIP)

ValleyBuild (Working Partnerships USA Trades Orientation Program)

The union’s efforts to serve communities with limited access to resources deliver on-the-
ground results. In the Local 104 rebate program, 62% of HVAC and heat pump installers are
people of color or live in a Disadvantaged Community (DAC) as defined by CalEnviroScreen,
and 44% of installers lived in DACs at the time of the install or at the time when a rebate was
issued. One hundred percent of contractors participating in the rebate program are small
businesses according to the U.S. Department of State’s definition of a business employing
fewer than 500 employees. Not only does the rebate program benefit workers from
underserved communities, it also performs more work in underserved communities than
comparable non-union programs, ensuring that the benefits of decarbonization flow towards
communities with prior barriers in accessing them. Out of the 45,926 servicing appointments
in the rebate program, 5,927, or 12.9%, of those jobs (both installations and tune-ups) have
been performed in homes located in DACs (as defined by CalEnviroScreen), compared to just
over seven percent DAC installation rate for TECH Clean CA.”?
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Having experienced the host of benefits of the rebate program, contractors have a high degree
of trust for Local 104 and consistently attest to the ease of working with union workers:

“Local 104’s rebate program has been a real value-add for our customers
and our business over the years. We regularly include the rebate
information in our proposals, and it’s surprising how often customers
tell us they didn’t realize we were a union contractor until they saw the
rebate mentioned. That opens the door to conversations about quality
and professionalism and reinforces the value of working with a Local
104 signatory contractor. Over the past decade, we’ve submitted tens
of thousands of rebates through the program, and it has consistently
been seamless to use. Overall, the rebate program has strengthened
our relationships with customers and helped us better communicate the
benefits of working with a union contractor.”

— Joseph Allen, President, Air Conditioning Systems

The design of SMART Local 104’s rebate program enables it to realize multiple benefits: high
quality careers for people wanting to enter the workforce and gain stable, family-sustaining
employment, aprepared workforce for contractors wantingtorecruitskilled workersand deliver
high-quality service to customers, optimized upgrades for households needing to enhance
the health, safety, resilience, and comfort of their homes, and air quality improvements to
millions of residents in California advocating for clean air in their communities. The section
below offers an example in which these program-specific solutions are incorporated into
public policy, resulting in public benefits at scale for California’s workers and communities.

“The JATCs and SMART
Locals have demonstrated
success in building

the infrastructure and
the capacity to extend
training initiatives to
local communities,
particularly those
historically underserved
or underrepresented in
building trades careers.”
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In November 2024, the CEC approved regional administrators for the Equitable Building
Decarbonization Direct Install (EBD DI) Program initiated by Assembly Bill 209 in September
2022. During 2025, regional administrators worked to recruit community-based outreach
partners, develop workforce plans, and identify community focus areas for the initial batch
of installs. The State of California has allocated $525.5 million to the Equitable Building
Decarbonization Program from the Greenhouse Gas Reduction Fund (GGRF) and the State of
California’s General Fund, supplemented by an additional $154.25 million from the federal
Inflation Reduction Act Home Efficiency Rebates (HOMES) Program, bringing the total program
investment to $567.2 million.”

The program will provide participating homes with retrofits at no cost. All homes served will
receive a heat pump for space heating and cooling, or a heat pump water heater, or both.
Homes may also receive other retrofits including an induction stove, duct sealing, smart
thermostat, solar window film, remediation and safety improvements, among other upgrades.
The program mandates that, at the conclusion of the retrofit, at least two of the following four
end uses be electric: space heating, water heating, cooking, and clothes drying.

After rounds of stakeholder engagement and feedback, the CEC has adopted strong
workforce standards in their program guidelines; in line with the goal of ensuring high-quality
installations and creating local, high-quality jobs in the communities served, the guidelines
require prevailing wage standards for participating contractors as well as preference for
licensed contractors who meet a set of criteria, including compliance with skilled and trained
workforce standards, status as a local contractor in the community where the work will occur,
and participation in state-approved apprenticeship programs.”

As the regional administrator for Southern California, Los Angeles County has led efforts to
ensure strong workforce standards are effectively implemented on the ground, including
the convening of key union partners like IBEW and SMART, collaborating on local program
development and implementation, and designating union contractors as “Tier 1” or preferred
contractors to be prioritized for program installs. This set of statewide and local policy
interventions has become the gold standard for workforce standards embedded within
climate investments and programs, a move that gives regional agencies the power to leverage
public investment for maximum public benefit.
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Long-term Strategies and Policy
Recommendations

Based on the SMART Local 104 rebate program case study and the EBD DI Program policy
example, we find that successful strategies for the HVAC and heat pump industry focus on
expanding the use of high road workforce standards, thereby shifting the demand towards
high quality careers that provide more than the regulatory floor for wages, benefits, and
protections. This can be accomplished through two pathways:

1. include strong labor standards in publicly funded decarbonization programs.

Any program funded by public dollars should incorporate at least prevailing wage provisions
and a requirement for skilled and trained workers as defined by the California Labor Code.
In cases where mandates are not feasible, the policy can include a contractor preference
clause with criteria to prioritize contractors that utilize apprentices from state-approved
apprenticeship programs and hire a certain percentage of workers from local communities.

As more decarbonization projects are planned at larger scales, policies should offer a pathway
to bundling projects and making them eligible to be covered by a Project Labor Agreement
(PLA) or Community Workforce Agreement (CWA). Both PLAs and CWAs govern the terms
and conditions of employment for trades and craft workers on a large construction project.”
Agreements like PLAs and CWAs have been shown to improve worker safety, equity, and
project satisfaction. Additionally, studies of PLAs and CWAs in New York state show they lead
to higher on-time and on-budget project completion rates, guaranteeing certainty through
standardized schedules, pay arrangements, and dispute resolution processes for larger, longer,
and more complicated projects.”® On publicly funded projects, these outcomes are critical to
protecting taxpayers from unnecessary cost overruns.

To furtherintegrate strong labor standards in public decarbonization programs, public agencies
should acknowledge that traditional apprenticeship financing alone will not be sufficient to
meet the scale of workforce demand through 2040. Going forward, policymakers and public
agencies should increase their investment in High Road Training Partnerships and similar
workforce development models that have a proven track record of high quality training,
job placement, and worker retention, and especially those that also advance California’s
decarbonization goals.
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2.1nvest in high road rebate programs for electrification and home retrofit
technologies.

The SMART Local 104 rebate program represents a successful approach to the challenge of
inconsistent installation standards by offering consumers a direct incentive to choose union
contractors employing skilled and trained workers. Research from the U.S. Department of
Energy (DOE) finds that adequate installation and maintenance practices for HVAC technologies
have not been widely adopted throughout the HVAC industry and that “training and standards
alone are insufficient to influence trade practices.””” In addition to foundational standards for
training and service quality, additional financial incentives are critical to motivating consumers
to engage in high road labor practices.

Choosing high road contractors expands access to workers and apprentices from state-
approved apprenticeship programs, leading to higher quality work that provides the full extent
of environmental, health, and economic benefits promised by new technologies. Rebates
funded by membership dues can ultimately deliver returns on the investment by increasing
demand for union labor. Directly partnering with unions to administer rebate programs, given
their demonstrated experience in successfully doing so, can strengthen implementation and
ensure these incentives reach the workers and communities they are intended to serve.

When coupled with investments in workforce development programs such as state-approved
apprenticeships, trainings designed by effective labor-management partnerships for direct
employability, consistent community outreach efforts, and collaboration with apprenticeship
readiness programs for priority populations, the SMART Local 104 model helps build long-
term stability and growth in crucial sectors of the renewable energy transition. Funding
programs such as the High Road Training Partnerships serve as a model for public investments
in retention and upskilling of the existing workforce, giving labor-management partnerships
the power to effectively advance job quality, equity, and California’s decarbonization goals.

“We find that successful strategies for the HVAC and heat pump
industry focus on expanding the use of high road workforce
standards, thereby shifting the demand towards high quality
careers that provide more than the regulatory floor for wages,
benefits, and protections.”
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“Our recommendation to
connect union jobs to public
funding for decarbonization
and to leverage rebates

to encourage strong labor
standards bridges the gap and
ensures that we are building a
low-emissions future with high
road practices.”

The SMART Local 104 case study presented in this report highlights key opportunities for
policy and funding commitments to drive residential upgrades leading to greater climate
resilience while at the same time building apprenticeship pathways that develop a trained
workforce with access to quality jobs that realize these upgrades. The case study also identifies
a reduction in union jobs despite wide-ranging demand and a lack of qualified candidates in
decarbonization programs as major roadblocks to fully embracing that opportunity.

Our recommendation to connect union jobs to public funding for decarbonization and to
leverage rebates to encourage strong labor standards bridges the gap and ensures that we
are building a low-emissions future with high road practices.

As California electrifies its buildings, sheet metal workers are prepared to provide a skilled and
trained workforce to high road contractors to help achieve the state’s climate goals. Thousands
of Californians have registered for waitlists of HVAC apprenticeship programs, with about
500 approved applicants waiting in Los Angeles County alone, demonstrating readiness for
California’s workforce to be upskilled for this energy transition. The conventional view—that
a shortage of workers hinders climate goals and makes their achievement more expensive—
ignores the lack of market incentives that encourage private contractors and public agencies
to invest in working families who are building California’s future. Now, policymakers and
advocates must choose to commit those investments to make California more resilient,
equitable, and prosperous.
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ANAB — American National Standards Institute National Accreditation Board
ANSI — American National Standards Institute

AQl — Air Quality Index

ASCENT — Atmospheric Science and Chemistry mEasurement NeTwork

BLS — U.S. Bureau of Labor Statistics

CAP — Climate Action Plan

CARB - California Air Resources Board

CEC — California Energy Commission

CEQA - California Environmental Quality Act

. CPUC — California Public Utilities Commission

. CWA — Community Workforce Agreement

. CWDB — California Workforce Development Board

. DAC — disadvantaged community

. DOE — U.S. Department of Energy

. EBD DI — Equitable Building Decarbonization Direct Install

. EPA — U.S. Environmental Protection Agency

. GGRF — Greenhouse Gas Reduction Fund

. GHG — greenhouse gas

. GJEP — Green Janitor Education Training Program

. GWP — Global Warming Potential

. HOMES — Inflation Reduction Act Home Efficiency Rebates Program
. HRTP — High Road Training Partnerships

. HTA — Hospitality Training Academy

. HVAC — heating, ventilation, and air conditioning

. IAQ — Indoor Air Quality

. IAQ-VV — Indoor Air Quality - Ventilation Verification

. ICB — Sheet Metal Industry International Certification Board

. ICERES — Institute for Construction Employment Research

. IESO — Independent Electricity System Operator

. ITI = International Training Institute

. JATC — Joint Apprenticeship Training Centers

. JCEEP — Joint Committee on Energy and Environmental Policy

. LAUSD BoE — Los Angeles Unified School District Board of Education
. MATT — Mechanical Acceptance Testing Technician

. NEMI — National Energy Management Institute

. NRDC — Natural Resources Defense Council

. NREL — National Renewable Energy Laboratory

. OEWS — Occupational Employment and Wage Statistics

. PLA — Project Labor Agreement

. PM2.5 —fine particulate matter, a form of air pollution

. RHNA — Regional Housing Needs Assessment

. SEIU-UHW - Service Employees International Union - United Healthcare Workers West
. SMACNA — Sheet Metal and Air Conditioning Contractors’ National Association
. SMART — Sheet Metal, Air, Rail, and Transportation Union

. TABB — Testing, Adjusting, and Balancing Bureau

. Twh/y -- Terawatt hours per year

. WINTER — Women in Non-Traditional Employment Roles
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