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Construction Apprenticeships Will
—all to Meet Projected Needs,
—xacerbating Housing Crisis

he construction industry in the United States has experienced a notable

surge in activity, driven by specific factors, such as urbanization, infrastruc-

ture development, and a booming housing market. Construction spending

reached $472.2 billion in the first quarter of 2024, a 16-percent growth in
spending relative to construction spending levels in the first quarter of 2021 (U.S.
Census Bureau, undated-a). The largest contributors to the increase in construc-
tion spending after the coronavirus disease 2019 (COVID-19) pandemic have been
residential construction and manufacturing construction, for which annual spend-
ing rates have increased by $30.59 million and $133.86 million, respectively (U.S.
Census Bureau, undated-a).

The post-COVID-19 pandemic surge in residential construction spending can

be largely attributed to a backlog of delayed projects that is now being executed and

to a new higher demand for housing. Additionally, as the Federal Reserve cuts inter-
est rates, borrowing rates for construction projects will decline in 2025. This will '

make it cheaper to finance large projects, as well as new homes, and could serve as a


https://www.rand.org/pubs/perspectives/PEA1141-13.html
https://www.rand.org/

tailwind that could further boost activity in both residen-
tial and manufacturing sectors.

The recent surge in manufacturing construction in the
United States is largely driven by the Creating Helpful Incen-
tives to Produce Semiconductors (CHIPS) and Science Act
(CHIPS Act of 2022) (Pub. L. 117-167, 2022) and the Inflation
Reduction Act of 2022 (IRA) (Pub. L. 117-169, 2022), which
were enacted in August 2022 and allocated a combined
$409 billion in federal investments (BW Research Partner-
ship, 2023). The CHIPS Act of 2022 focuses on boosting
domestic semiconductor production (White House, 2022).
Meanwhile, the IRA earmarked more than $370 billion for
clean energy initiatives, funding the construction of facilities
for wind, solar, electric vehicle, and battery storage products.
These historic investments require building new manufac-
turing facilities, which has notably affected the construction
industry; computer and electronic manufacturing construc-
tion accounts for nearly two-thirds of construction manufac-
turing spending in 2023 (Graham, 2024). These investments
have also spurred job creation in construction; the IRA alone
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is estimated to have created 75,000 new construction jobs in
its first year (BW Research Partnership, 2023).

This growth in construction activity has led to an
increase in demand for construction workers as the sector
struggles to keep pace with expanding project pipelines.
Associated Builders and Contractors—a national trade
association—projects that the construction industry will
need to attract more than half a million additional workers
in 2024 and 454,000 additional workers in 2025 (Associ-
ated Builders and Contractors, 2024a). Moreover, “home
builders ranked the skilled labor shortage as the top chal-
lenge they faced in 2023 and the top expected challenge for
2024” in a recent survey (Home Builders Institute, 2024,

p- 2). And as new manufacturing facilities begin opera-
tions, the construction industry will need to compete with
manufacturing for a similar talent pool capable of doing
skilled, physically intense work.

Apprenticeships are increasingly viewed as a criti-
cal strategy for mitigating construction labor shortages
and fostering long-term industry growth. In contrast to
classroom-based degree programs, apprenticeships help to
immediately address workforce shortages by placing indi-
viduals directly onto job sites during their training while
providing them with skill development that promotes
career advancement and economic mobility (Agovino,
2019; Dorn, 2023; Johnson, 2024; McCrary-Ruiz-Esparza,
2024; Nunley, 2023). Apprenticeships offer a structured
pathway that combines on-the-job training with classroom
instruction (for more information about apprenticeship
programs, see the box on the next page). Associated Build-
ers and Contractors (2024b) “fully supports government-
registered apprenticeship programs as a key component of
the construction” industry. In 2024, the federal government




A Primer on Apprenticeship Programs in the United States

Apprenticeships are skill development programs composed of on-the-job training and related technical instruction. They follow
an “earn-and-learn” model by enabling trainees to gain on-the-job experience and theoretical knowledge in a specific occupa-
tion while getting paid. Apprentices train with experienced mentors to gain the qualifications and develop the skills necessary
for their target occupations.

An estimated 50 percent of apprenticeship programs in the United States are formally registered with the U.S. Department of
Labor (Dol) (Jacoby and Lerman, 2019) and referred to as registered apprenticeship programs (RAPs). RAPs are either inde-
pendently sponsored by employers or jointly sponsored between employers and labor organizations, such as unions, industry
associations, or educational institutions. Sponsors can register their apprenticeship programs with the Office of Apprentice-
ship in the DoL Employment and Training Administration or with a state apprenticeship agency; these organizations oversee
apprenticeship programs, ensure the high quality of programs, protect apprentices’ interests, and verify that programs meet
Dol guidelines.

RAPs have historically been concentrated in the construction industry (Bilginsoy, 2003; Sharp and Dvorkin, 2018). The signifi-
cant presence of apprentices in this industry can be partly attributed to the Davis-Bacon Act of 1931 (Pub. L. 107-217, 2002).
This law mandates that workers on federally funded construction projects be paid local prevailing wages, which helped stan-
dardize and raise pay rates, making the industry more attractive to workers but making projects more expensive. But the act
also potentially saves projects money by specifying that apprentices in registered programs can be paid less than the prevailing
wage under certain conditions. This, in turn, encouraged the development and expansion of RAPs to train workers to meet the
demand for skilled labor (Gallup, 2024). Construction industry apprentices now account for a disproportionate share of all active
apprentices: In 2023, approximately one-third of all active registered apprentices were being trained for a job in the construc-
tion industry, while just one in 20 employed individuals in the United States worked in the construction industry. A typical con-
struction apprenticeship lasts three to five years, depending on the occupation.

There are several benefits to registering an apprenticeship program. RAPs can access Dol funding and additional grants from
state governments and local and state workforce boards. Another advantage of registering an apprenticeship program is that
apprentices receive a widely recognized and portable credential. Apprentices enrolled in a registered program receive a formal
certification of their competence from the DoL or their state apprenticeship agency upon completion of the program. Although
there are potential benefits to registering an apprenticeship, sponsors of apprenticeships have expressed frustration with the
registration system. Program sponsors have complained about fragmented registration systems, inconsistent and unclear
guidelines, and lengthy registration processes (Hamilton, 2024).

Research suggests that RAPs enhance apprentices’ employability and earnings. Ninety-one percent of apprentices who com-
plete a RAP are employed upon program completion (DoL, undated). Using data from ten states, an empirical study found that
completing an apprenticeship is associated with an increase in earnings of $240,000 throughout apprentices’ careers relative to




comparable workers who do not complete an apprenticeship (Reed et al., 2012). Moreover, apprenticeships are most effective
in increasing earnings growth compared with other workforce development programs (Hollenbeck and Huang, 2006).

Employers benefit from apprenticeship programs. Apprenticeship programs reduce recruitment and training costs for employ-
ers who also benefit from a steady pipeline of skilled workers trained to meet their specific labor needs (Kuehn et al., 2022).
Employers also benefit from increased worker productivity and improved quality of work (Lerman, Eyster, and Kuehn, 2014). In a
qualitative study, 79 percent of employers who have sponsored an apprenticeship program said that they would recommend it,
and 86 percent of those employers expressed that they would strongly recommend it (Lerman, Eyster, and Chambers, 2009).

allocated $244 million dollars to expand apprenticeship
opportunities in growing industries, making it the largest
federal investment in registered apprenticeship programs
(RAPs) to date (U.S. Department of Labor [DoL], 2024).
Furthermore, the IRA requires that 15 percent of labor
hours on a project must be performed by apprentices for
IRA-funded construction firms to receive full tax incen-
tives (Associated Builders and Contractors, undated).
Expanding construction apprenticeship opportunities
has the potential to not only address workforce needs but
also strengthen a debt-free pathway to the middle class.
Apprenticeships help to equip individuals with specialized
skills and industry-recognized credentials in a variety of
industries, including construction (Kochan, Finegold, and
Osterman, 2012). The applied nature of training in appren-
ticeships is a valuable approach to supporting learning and
may appeal to a broader set of individuals than traditional
course-based instruction. Apprenticeships also increase
the financial accessibility of skill acquisition, allowing
individuals to earn while they learn and to avoid student
debt (Lerman, 2019). Apprenticeship programs can help
individuals to more directly and seamlessly transition into
stable employment opportunities with competitive wages,
particularly in industries in which demand for skilled

workers is high, including construction, manufacturing,
and technology (Reed et al., 2012).

In this paper, we analyze data on RAPs to understand
the state of registered construction apprenticeship pro-
grams and to explore how apprenticeship programs can be
used to increase the pipeline of construction workers and
address workforce needs. The intended audience for this
paper includes policymakers concerned with workforce
issues, construction industry employers, education and
training institutions, the Office of Apprenticeship, and
state apprenticeship agencies. We focus on apprentice-
ship because of strong federal and industry stakeholder
emphasis on apprenticeship programs as a part of the
workforce solution.? However, the construction industry
could draw on other workforce development pathways,
such as community college, unregistered apprenticeships,
and direct employment, to help fulfill demand. We find
that although registered apprenticeship enrollment has
doubled over the past decade, anticipated labor demand is
more than double what current apprenticeships—in com-
bination with other workforce development pathways—
can provide. A policy strategy that relies on apprenticeship
as a key contributor to the construction workforce would
necessitate (1) an increase in the United States’ apprentice-




ship capacity and (2) improvements in the completion rate
to better utilize that capacity.

Signals of High Demand in the
Construction Labor Market

Traditional measures of labor market tightness indicate an
elevated demand for construction workers. Unemployment

levels in the construction industry—the number of unem-
ployed persons whose most recent job was in the construc-

FIGURE 1

tion industry—are at record lows, as shown in Figure 1.
This strong demand is also driving wages upward. In June
2024, the median hourly wage growth for construction
workers was 6.2 percent and increasing, whereas wage
growth for all occupations was nearly a percentage point
lower and declining (Federal Reserve Bank of Atlanta,
2024). This is an indicator of labor market tightness, signi-
fying high demand for workers relative to supply.
Although there is disagreement about the exact
number of workers needed, all construction industry labor
forecasts predict continued growth in the coming years,

Construction Unemployment Level and Annual Wage Growth, 2010-2024
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suggesting that labor market conditions might remain
tight for some time. The Associated Builders and Con-
tractors projects that the industry will need half a mil-
lion additional workers in the next year on top of typical
hiring (Associated Builders and Contractors, 2024a). The
Home Builders Institute pointed to hundreds of thousands
of existing open construction-sector jobs while project-
ing increased future demand for residential construction
(Home Builders Institute, 2024).

According to the U.S. Bureau of Labor Statistics
(2024f), employment projections for 2023 to 2033 show
that employment in the construction industry will grow
by 4.7 percent over the next decade, anticipating 501,000
annual openings and faster growth in some key occupa-
tions. These same projections suggest 11-percent employ-
ment growth for electricians (80,000 annual openings);
9-percent growth for heating, ventilation, and air condi-
tioning mechanics and installers (42,500 annual openings);
8-percent growth for construction laborers (133,000 annual
openings); and 6-percent growth for plumbers (43,000
annual openings).

Apprenticeship Is Not the Only
Path to Join the Construction
Workforce

There are several pathways to join the construction work-
force and meet industry needs, though most are limited in
their capacity to address current demands. Workers can
change occupations from their current one, or new labor
market entrants can elect to enter a construction occupa-
tion. With 9 percent of the current construction workforce
(about 1 million workers) aged 62 or older and expected to

retire soon, finding sources of new workers is critical for
the industry (U.S. Census Bureau, 2023). In this section, we
consider career-changers and new labor market entrants
from immigration, postsecondary institutions, high
schools, and apprenticeship programs. We assess the suf-
ficiency of these sources later in the “Are Apprenticeships a
Solution to Construction Workforce Shortages?” section.

Current Workers Switching Jobs

The existing construction workforce is insufficient to meet
anticipated labor demand, and projected retirements are
exacerbating these limitations. Inward and outward flows
in the construction industry generally are balanced, with
approximately 3,000 more individuals entering construc-
tion than leaving annually.? The primary sources for the
current workforce remain those already employed in the
industry or the unemployed. These sources are nearly
exhausted, as evidenced by the historically low unemploy-
ment level (see Figure 1). An additional measure demon-
strates the tightness of the construction labor market; in
early 2024, there was only one unemployed person per job
opening (U.S. Bureau of Labor Statistics, 2024g).

New Labor Market Entrants

Given the current tight conditions of the labor market,
the construction industry must rely on new labor market
entrants to meet the need for additional workers. Sources
of new labor market entrants include immigrants who are
trained abroad and immigrate to the United States, gradu-
ates of domestic postsecondary programs, and those com-
pleting apprenticeship programs. Later, we provide more




detail on how the post-high school education and training
requirements in the construction industry vary by occupa-
tion (discussed in the “State Variation in Utilization” sec-
tion). Not all sources can meet all forms of demand.

High School Graduates

Roughly 3 million students graduated from U.S. high
schools in 2022, 1.1 million of whom did not immediately
enroll in college (National Center for Education Statistics,
2024). Approximately 40,000 students enlisted in the U.S.
military, leaving an eligible population of about 1.05 mil-
lion (Tromble, 2023). The labor force participation rate for
nonenrolled high school graduates was 72 percent (U.S.
Bureau of Labor Statistics, 2024b), leaving close to 800,000
immediate potential workers each year.

Immigrants

Immigrants are a significant potential source of new con-
struction workers. One in five construction workers is
foreign-born, and immigration inflows respond to trends
in construction activity, making it a crucial labor source
(Home Builders Institute, 2024). In 2022, around 85,000
newly arrived immigrants were either actively working in
or had recently worked in the construction industry (U.S.
Census Bureau, 2023). However, current immigration
policy does not preference construction occupations for
visa or residency purposes. Moreover, public sentiment has
shifted toward favoring reduced immigration, with 55 per-
cent of Americans supporting this reduction in June 2024,
up from 28 percent in May 2020 (Gallup, 2024). If U.S.
immigration policies became more restrictive, it would fur-
ther limit this labor source and necessitate a stronger focus
on domestic labor sources.

With 9 percent of the
current construction
workforce (about 1 million
workers) aged 62 or older
and expected to retire
soon, finding sources of
new workers is critical for
the industry.

Apprenticeship and Other Training Program
Completers

Most construction occupations (71 percent) do not require
a bachelor’s degree (U.S. Bureau of Labor Statistics, 2024c;
U.S. Bureau of Labor Statistics, 2024d); training is often
provided through trade schools, community colleges, or
apprenticeships. In spring 2024, approximately 82,000
students were pursuing construction-related credentials at
U.S. postsecondary institutions.* With a 34-percent gradu-
ation rate at two-year colleges (National Center for Educa-
tion Statistics, 2024), these institutions might produce close
to 28,000 new construction workers in 2024.

According to the U.S. Bureau of Labor Statistics (2023),
36 percent of jobs in construction occupations during 2023
required an apprenticeship, and 25 percent required other




on-the-job training. Apprenticeship is the most common
pathway to electrician and plumber careers, and it is one
of the most common pathways to carpentry careers. In
fiscal year (FY) 2023, approximately 255,000 registered
apprentices participated in construction training programs.
Across industries, only about half of U.S. residents who
reported completing an apprenticeship also reported having
a state or federal apprenticeship number (implying that the
apprenticeship was registered) (Jacoby and Lerman, 2019).
This suggests that there are as many apprentices complet-
ing unregistered apprenticeships as there are completing
registered apprenticeships, although we do not have direct
evidence on the construction industry.

Registered construction apprenticeship programs
are concentrated in key occupations, such as electricians;
plumbers, pipefitters, and steamfitters; carpenters; and
construction laborers. In FY 2023, nearly 70 percent of all
registered apprentices were training for these four occupa-
tions. These occupations constitute roughly 77 percent of
projected employment growth in the construction industry
in the next decade (U.S. Bureau of Labor Statistics, 2023).
Note that apprenticeship programs do more than just solve
future workforce problems; apprentices contribute to the
workforce while training. Assuming that completions grow
at the same rate as they grew in prior years (7.8 percent),
these programs could potentially generate an additional
33,500 workers in 2024.

Are Apprenticeships a Solution to
Construction Workforce Shortages?

To understand the ability of apprenticeships to address
the upcoming construction workforce challenges, we
draw on three sources of data: (1) publicly available data
from the Registered Apprenticeship Partners Information
Database System (RAPIDS), maintained by the Office of
Apprenticeship (ApprenticeshipUSA, undated-c); (2) the
2022 American Community Survey (ACS) produced by
the U.S. Census Bureau;® and (3) the 2032 employment
projections produced by the U.S. Bureau of Labor Statis-
tics (undated-b). More details are provided in the box on
apprenticeship data on the next page.

Construction Apprenticeships Have Grown

In the past decade, there has been a significant increase in
both the number of construction apprenticeship programs
and the number of apprentices training for construction
occupations within these programs, as shown in Figure 2.
The number of RAPs in construction has grown by almost
60 percent in the past decade, rising from 4,300 in 2014 to
more than 6,800 in 2023. Likewise, the number of active
apprentices has grown from 140,000 to more than 250,000
between 2014 and 2023 (about an 80-percent increase);
most of that growth occurred in the first half of the decade.




Data on Apprenticeship in the United States

The DoL RAPIDS dataset provides comprehensive data on apprenticeship programs, apprentices, and sponsors, within the
universe of RAPs in the United States. The data are collected through mandatory reporting by apprenticeship sponsors, which
are required to submit detailed information about their programs and participants to the Office of Apprenticeship. The RAPIDS
dataset starts in FY 2014, tracks apprentices over time, and is regularly updated by the Office of Apprenticeship. It includes
new, continuing, and exiting apprentices, as well as continuous updates to capture changes to apprentices’ enroliment status.
It contains detailed information about the program the apprentice is participating in and apprentice demographics. RAPIDS
also includes information on current apprentice wages, which increase over time during a registered apprenticeship, but it does
not include information about postapprenticeship outcomes, including employment status, industry, occupation, earnings, or

any non-labor market outcomes.

Some states include apprenticeship in their State Longitudinal Data Systems (e.g., the state of Washington), which can enable
analysis of longer-term employment and earnings outcomes, outcomes relative to nonapprentices of similar education, and
outcomes relative to noncompleters. However, this practice limits conclusions to programs in particular states.

For this national analysis, we use a subset of RAPIDS data. First, we use only data through FY 2023 (corresponding to October
2022 through September 2023). Second, we exclude any training programs from the U.S. military (e.g., the United Services
Military Apprenticeship Program) to focus on civilian apprentices and programs. Third, we include only apprenticeships in the
construction industry for the majority of the analysis in this paper. Lastly, for state-level analyses, we exclude any state where

industry or occupation is missing for most of the reported data.

Yet the typical construction apprenticeship program is
very small; just 10 percent of programs constitute 82 per-
cent of the country’s active construction apprentices. In
2023, there were 2,257 programs with only one active
construction apprentice (ApprenticeshipUSA, undated-a)
(see Figure 4 for details). Therefore, growth in the number
of apprentices is a better barometer of future workforce
strength than growth in the number of programs, although
expansion of existing small programs could be a promising
area to increase overall capacity.

Apprenticeship Completion Rates Are Low

Although apprentices work in the construction industry
during their apprenticeship, we know little about their
postapprenticeship outcomes, especially for noncompleters.
As shown in Table 1, just 60 percent of apprentices com-
plete their apprenticeship program. Completion rates are
notably lower for women, multiracial, and non-Hispanic
Black apprentices. In FY 2023, only 31,327 apprentices
completed a construction apprenticeship program, com-
pared with 219,828 apprentices who were enrolled in




FIGURE 2

Number of Registered Construction Apprenticeship Programs and Number of Enrolled
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multiyear programs (ApprenticeshipUSA, undated-a). A
typical construction apprenticeship is four to five years
in length (48 to 60 months); while wages increase over
that time, apprentice wages are often 40 to 50 percent of a
journeyworker’s (i.e., an apprenticeship completer’s) wages
(Eldridge and Boren, 2021).

Although these completion rates are on par with other
forms of postsecondary education (e.g., 60 percent of men
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complete their bachelor’s degree within six years of enroll-
ing in college [National Center for Education Statistics,
2022]), these rates are surprisingly low for a selective paid
educational opportunity. Degree completion rates are
much higher for students with more-generous financial
aid packages (Anderson and Zaber, 2021; Kofoed, 2022)
and at institutions with more-selective admissions policies
(National Center for Education Statistics, 2022).
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TABLE 1

Apprenticeship Completion Rate and Median Time in Program, by

Apprentice Characteristics

Percentage of
Apprentices Completing

Median Time to
Quit Program

Median Time to
Complete Program

Characteristic Apprenticeship (months) (months)
Gender
Female 49.6 6 47
Male 60.6 6 48
Race and ethnicity
Hispanic or Latino 54.0 5 45
White NH 63.8 6 48
Black NH 452 6 48
Asian NH 64.4 6 57
American Indian or Alaska Native NH 47.8 6 49
Native Hawaiian or Pacific Islander 55.2 6 53
NH
Multiracial NH 37.9 6 48
Veteran status
Not a veteran 60.9 6 48
Veteran 56.5 6 48
Union status
Nonunion 51.1 6 44
Union 63.5 6 49

SOURCE: Authors’ calculations using RAPIDS data (ApprenticeshipUSA, undated-a).

NOTE: NH = non-Hispanic.
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With No Changes, We Fall Short

A simple back-of-the-envelope calculation suggests that
the number of new entrants coming from abroad, coming
from community colleges and technical schools, and join-
ing apprenticeship programs is unlikely to produce enough
workers for the construction industry. Recall forecasts
from Associated Builders and Contractors (2024a) that
501,000 new entrants will be needed in 2024 to meet the
projected demand for construction projects. Immigration
might produce 85,000 new entrants (assuming no change
in economic and political conditions), community and
technical colleges might produce 28,000, and RAPs are
projected to produce another 33,500, for a total of 146,500
new entrants. Even if we add an unknown number of
unregistered apprentices, estimated to be equal in size

to registered apprenticeship completers (approximately
33,500), we end up at just about 180,000 workers. This is
far short of the 501,000 needed in 2024. The construction
industry would need to capture half of all high school grad-
uates intending to work to meet this demand, which (1) is
unrealistic recruitment and (2) would require dramatic
changes to occupational pathways (recall that 77 percent of
the forecasted employment growth is in occupations that
typically use apprenticeship). We expect that the shortage
of construction workers will continue without large-scale
efforts to boost the workforce or events that soften con-
struction demand.

It is unclear whether apprenticeship programs can be
effectively scaled to meet the broad needs of the construc-
tion workforce. There are insufficient data and evidence of
the successful placement of completers in their target occu-
pations. Although some evidence suggests that completers
might earn more and have higher employment rates than
others (Dula, 2021; Hollenbeck, 2006; Reed et al., 2012),
comprehensive data collection and further research are
necessary to evaluate the effectiveness of these programs in
facilitating stable and successful careers.

Additionally, the reliability of apprenticeship programs
as an inclusive pathway to the middle class is unclear.

As demand for construction workers grows, wages will
continue to rise, making it a more lucrative pathway. Yet

as shown in Table 2, the demographic characteristics of
apprentices in construction programs do not reflect the
diversity of the general population. Women continue to be
underrepresented in pathways to construction occupations;
only 4 percent of active apprentices in FY 2022 were women.
In comparison, 11 percent of construction workers were
women, while women made up 49 percent of the working-
age population (members of the general population aged
16-54) in 2022. Similarly, Black apprentices are underrepre-
sented relative to their proportion in the working-age popu-
lation, comprising 7 percent of active apprentices compared
with 13 percent of the working-age population (Apprentice-
shipUSA, undated-a; U.S. Census Bureau, 2023).
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TABLE 2
Characteristics of Apprentices, Construction Workforce, and General Population, 2022

Percentage of Percentage of Employment Percentage of General

Apprentices in in the Construction Population,

Characteristic FY 2022 Industry, 16-54 Years Old 16-54 Years Old
Gender

Female 4 1 49
Race and ethnicity

Hispanic or Latino 55 55 19

White NH 19 33 57

Black NH 7 5 13

Asian or Pacific Islander NH 2 2 7

American Indian or Alaska Native NH 1 1 1

Multiracial NH 1 4 4
Education level

Less than high school 3 20 15

High school 78 38 25

Some college or associate’s degree 10 27 30

Bachelor’s degree or higher 1 15 31
Veteran status

Veteran 7 4 3
Union sponsorship?

Union 74 N/A N/A

SOURGE: Features data from RAPIDS (ApprenticeshipUSA, undated-a) and ACS (U.S. Census Bureau, 2023).

NOTE: Categories of apprentice characteristics might not sum to 100 percent because of unknown attributes. Some characteristics are unreported
because apprentices chose not to disclose, programs did not collect the information, or programs did not report back to the DoL. Specifically,
gender is unknown for 1 percent of apprentices, race and ethnicity is unknown for 16 percent, education level is unknown for 7 percent, and veteran
status is unknown for 5 percent. N/A = not applicable.

@For union sponsorship, only the first column (Percentage of Apprentices in FY 2022) applies.
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How Can Apprenticeships Be
Scaled to Address Workforce
Needs?

Apprenticeship programs function as a pipeline, and
there are clear strategies to increase the number of pro-
gram completers and workforce entrants. First, enhance
the flow into the pipeline by attracting more entrants,
provided the pipeline is not already at capacity. Second,
expand the pipeline itself by increasing its capacity to
accommodate more apprentices. Third, address any leaks
in the pipeline by improving completion rates, ensuring
more apprentices successfully finish their programs. In
this section, we explore the feasibility of these strategies,
focusing on capacity and completion as the most critical
points for intervention.

Since 2020, the United
States has consistently
added at least 600 new
apprenticeship programs
oer year.

Increase National Capacity to Train
Apprentices

National capacity could be increased in several ways:

(1) Adding additional programs would increase capacity,
proportional to the size of those new programs; (2) increas-
ing the capacity of existing programs could also scale
apprenticeship; (3) addressing state apprenticeship environ-
ments, including apprenticeship regulations, could increase
both program registration and capacity; and (4) broaden-
ing the use of apprenticeship to include other construction
occupations could augment existing pipelines into these
occupations. We describe each of these strategies in more
detail in the subsections below.

Number of Programs

Since 2020, the United States has consistently added at least
600 new apprenticeship programs per year (see Figure 3).
In 2023, growth increased to rates most recently seen in
2017 and 2018. This growth offsets program closure; the
number of closing programs is consistently lower than the
number of new programs,® although program closures have
increased over the past decade.

Capacity of Existing Programs

Despite growth in the number of new apprenticeship pro-
grams and a positive rate of replacement (see Figure 3),
construction apprenticeship capacity did not meaningfully
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FIGURE 3

Number of New and Closing Construction Apprenticeship Programs, 2015-2023
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SOURCE: Authors’ analysis of RAPIDS data (ApprenticeshipUSA, undated-a).

shift in the United States between 2019 and 2022 (as shown
in Figure 2, growth was less than 2,000 apprentices). The
size of the average incumbent (i.e., not new) apprenticeship
program peaked in 2019 at 39 apprentices and declined
steadily through 2022. This overall average masks substan-
tial variation in size, as shown in Figure 4. About one-third
of the construction apprenticeship programs with active
apprentices in 2023 hosted just one construction appren-

A || || || |I |I |I

2019

2022

2023

2020 2021

tice, and another 1,000 programs had only two apprentices.
There are more than 100 programs hosting 500 or more
construction apprentices, a number that has tripled since
2014. Program growth since 2014 has yielded an increase
of nearly 2,500 programs, half of which can be attrib-

uted to growth in programs with one or two apprentices
(ApprenticeshipUSA, undated-a).
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FIGURE 4
Growth of Construction Apprenticeship Programs, by Size, 2014-2023
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State Variation in Utilization number of apprentices (across all industries) by state as a

State policy can influence the ease and attractiveness of function of the state’s working-age population to determine
establishing and scaling RAPs. State policy determines which states are potentially underutilizing apprentice-
required work and classroom hours for apprentices, the ship. Oklahoma, Florida, Alabama, Wyoming, New York,
mentorship ratios for supervising apprentices, licensure Georgia, Louisiana, Kansas, Arizona, Texas, New Jersey,
requirements, and additional registration requirements Colorado, and North Carolina are well below the U.S. aver-
beyond federal guidelines. In Figure 5, we present the age of 3 apprentices per 1,000 working-age individuals.
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FIGURE 5
Apprentices (All Industries) per 1,000 Working-Age Adults, 2023
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SOURCE: Authors’ analysis of RAPIDS data (ApprenticeshipUSA, undated-a) and ACS data (U.S. Census Bureau, 2023).
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This might indicate that the regulatory climate or the
existing workforce infrastructure is not conducive to
apprenticeship.

We next look at apprenticeship utilization within the
construction industry in Figure 6. Relative to the size of
construction employment in the state, apprentices com-
prise a larger share of the workforce in the Midwest and a
much smaller share throughout the Southwest and South-
east (with Arkansas a notable exception). On average,
there are 33 construction apprentices per 1,000 construc-
tion workers in the United States. This ranges from a high
of 154 per 1,000 in Hawaii, 134 per 1,000 in Arkansas,
and 71 per 1,000 in Michigan to less than 5 per 1,000 in

Nevada. Utilization of apprenticeship is likely influenced
by both state regulatory climate and alternative sources
of construction workers. It is possible that higher migra-
tion rates in the South make apprenticeship a less nec-
essary source of talent. Alternatively, it is possible that
the stronger union relationships in the Midwest provide
more infrastructure for apprenticeship at scale. When
limiting analysis to nonunion construction apprentice-
ships (approximately 30 percent of active construction
apprentices), Texas, Arkansas, and Florida have the high-
est number of enrolled construction apprentices (without
adjusting for workforce size).

On average, there are 33 construction apprentices per
1,000 construction workers in the United States. This
ranges from a high of 154 per 1,000 in Hawaii, 134 per
1,000 in Arkansas, and 71 per 1,000 in Michigan 1o less

than 5 per 1,000 in Nevada.
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FIGURE 6

Construction Apprentices per 1,000 Adults Employed in Construction, 2023
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SOURCE: Authors’ analysis of RAPIDS data (ApprenticeshipUSA, undated-a) and data from U.S. Bureau of Labor Statistics (undated-a).

NOTE: The figure presents the number of construction apprentices divided by the number of employed construction workers for each state,
expressed as a percentage. The figure excludes data for Connecticut, Wisconsin, New York, and Oregon, which do not consistently report industry data.




Is There Scope to Broaden Apprenticeable
Occupations and Use of Apprenticeship?

For at least the past decade, apprenticeships in the con-
struction industry have been concentrated in a narrow set
of occupations. In the “Apprenticeship and Other Training
Program Completers” section, we established that almost
70 percent of active apprentices were training to be electri-
cians; plumbers, pipefitters, and steamfitters; carpenters;
and construction laborers. This share is notably higher
than their representation in overall construction employ-
ment, whereas in 2022, these four occupations comprised
only 30 percent of the industry. Given that several other
construction occupations appear on the DoL appren-
ticeable occupations list (see “emerging apprenticeship”

in Table 3), this discrepancy suggests potential for the
apprenticeship model to expand into a broader variety of
occupations.

To identify suitable candidates for apprenticeship pro-
gram expansion, we compared the distribution of occupa-
tions that apprentices were training for in FY 2022 with
projected employment growth from 2022 to 2032 (com-
parisons are presented in Table 3). We narrowed this list to
occupations that typically do not require a college degree
and occupations expected to account for at least 2 percent
of total employment growth in the construction industry
within the next 10 years.

We categorize the resulting occupations into three
groups. First, the aforementioned four occupations that
constitute the plurality of construction apprenticeships are
characterized as traditional apprenticeship. Next, we group
occupations on the DoL apprenticeable occupations list
that constitute less than 5 percent of construction employ-
ment into emerging apprenticeship. Finally, there are two

occupations that are not on the DoL list (and thus have

no current registered apprentices) that have substantial
forecasted growth, and we categorize those as potential
apprenticeship. These occupations present opportunities to
use the apprenticeship model to expand the construction
workforce. Although supervisory roles will require prior
construction industry experience, leadership and manage-
ment skills could be taught in complementary classroom
education, consistent with the apprenticeship model.

Improve Completion Rates

Among those who exited an apprenticeship program,
60 percent completed their program, and 40 percent exited
without completing (i.e., dropped out). Most dropouts
occurred early in the program, within the first six months,
as shown in Table 1. Completion rates were notably lower
for underrepresented groups—women, Hispanic, and Black
apprentices—although Asian apprentices had similar com-
pletion rates to White apprentices.

As shown in Table 1, the completion rate for men
(60.6 percent) was more than 10 percentage points higher
than the completion rate for women (49.6 percent). Racial
and ethnic disparities in completion rates were evident;
people who identified as Asian non-Hispanic and White
non-Hispanic had the highest completion rates (approxi-
mately 64 percent for each), and people who identified as
Black non-Hispanic and multiracial had the lowest comple-
tion rates (45.2 percent and 37.9 percent, respectively).
Veterans had a slightly lower completion rate (56.5 percent)
than nonveterans (60.9 percent). Educational attainment
also is predictive of completion rates, with some nonlin-
earity: Those with a high school diploma or who attended
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TABLE 3

Percentage of Employment, Apprentices, and Projected Employment Change, by
Selected Construction Occupations

Apprenticeship

Percentage of Percentage of
Employment Apprentices

Percentage of
Projected
Employment Change?

Education + Experience

Traditional apprenticeship
Construction laborers

Electricians

Plumbers, pipefitters, and steamfitters

Carpenters

Emerging apprenticeship

Heating, air conditioning, and
refrigeration mechanics and installers

Operating engineers and other
construction equipment operators

Heavy and tractor-trailer truck drivers
Painters, construction and
maintenance

Potential apprenticeship
Solar photovoltaic installers

First-line supervisors of construction
trades and extraction workers

1

28

17

14

45

40

18

13

No formal requirements

Apprenticeship or associate’s
degree + OJT

Apprenticeship or associate’s
degree + OJT

High school + apprenticeship
or OJT

Certificate + OJT

High school + apprenticeship
or OJT

High school + industry
credential

No formal requirements

High school + OJT

Bachelor’s degree + OJT

SOURCES: Authors’ calculations using RAPIDS data (ApprenticeshipUSA, undated-a) and employment projections data from the U.S. Bureau of Labor Sta-
tistics (undated-b). Education + Experience column features data from the U.S. Bureau of Labor Statistics (2024e).

NOTE: OJT = on-the-job training. The Percentage of Projected Employment Change column sums to more than 100 percent because some occupations will

decline in employment over time.

8The data reflect projected employment change from 2022-2032.
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some college had higher rates of completion than those
with a bachelor’s degree or those who did not complete
high school.

The apprenticeship literature on program structure
that supports completion is relatively thin, but the litera-
ture has established that many of the strategies that work
in community colleges can help support apprentices. For
example, Browning and Sofer (2017) highlight that provid-
ing specialized support services for apprentices, such as
assigning effective mentors who help navigate the work
environment and reducing or eliminating the program
requirement to have access to a car, has been successful in
improving youth retention in programs.

Increase and Broaden Interest in
Apprenticeship

There is no systematic evidence on the number of applica-
tions relative to apprenticeship slots. Anecdotal evidence

points to at least some programs being oversubscribed (see
the box on apprenticeship spots below), but this might vary
by program size. If some programs (especially smaller,
employer-run programs or programs in particular regions
of the country) are undersubscribed, improving awareness
and perceptions of apprenticeship programs could sup-
port scaling apprenticeship. For example, London doubled
the number of apprentices after a public awareness cam-
paign (Evans and Bosch, 2012). Such campaigns could also
broaden interest in apprenticeship, diversifying the con-
struction workforce and allowing a wider variety of people
to benefit from rising wages in the industry.

Yet increasing interest alone is insufficient. Efforts
to boost awareness and dispel stigma must also improve
awareness of how and where to access apprenticeship
opportunities. Furthermore, safeguarding the future work-
force will require improvements in both selection and sup-
ports to ensure apprenticeship applicants are appropriately
resourced to become apprenticeship completers.

Are There Enough Apprenticeship Spots for Those Who Want One?

Some voices have cited the overemphasis on college and the stigma against the trades as the reason for an insufficient number
of workers in the construction industry (Kelly, 2024; LaRocco and Goldberg, 2023). But anecdotal evidence from a handful of
RAPs suggests otherwise. In conversations with electrician apprenticeship program coordinators, we heard about long wait-
lists; some opened applications only once every two years. While not all apprenticeship candidates completed their applica-
tions, showed up for the interview, and passed required math proficiency tests, the number of candidates making it to the final

stage still outnumbered available slots by a wide margin.

Although more research is needed in this area, the presence of waitlists suggests that marketing apprenticeships to a broader
population can only shift the composition of apprentices rather than increasing their number. The Federal Reserve Bank of Min-
neapolis reported that apprenticeship program capacity is one of the factors limiting the supply of construction workers, noting
that the required mentorship ratios limit programs’ ability to scale (Tran, 2023).




Conclusions, Recommendations,
and Future Research Needs

We set out to understand whether apprenticeship, coupled
with existing construction workforce pathways, could
meet anticipated labor demand. The answer is a resound-
ing “no.” Existing pathways are sufficient to meet half the
annual need over the next several years. A complete policy
solution would involve leveraging all pathways into the
workforce. However, significant federal and policymaker
attention and funding has been concentrated on appren-
ticeship, to the point of mandated use of apprentices to
fully benefit from infrastructure investments. Operating
within that constraint, we identified several opportunities
for scaling apprenticeship, noting that apprenticeship is
already growing in the United States.

First, half of apprenticeship noncompleters drop out
within the first six months of the program. This suggests
that misperceptions about the program or the suitability of
candidates might play a role in noncompletion. If appren-
ticeship programs are indeed oversubscribed, this provides
two opportunities for intervention: The screening process
for apprentice candidates could potentially be improved,
and providing candidates with more information about
the realities of apprenticeship (e.g., the wage schedule, the
physicality of the job, the need to travel to worksites, the
extended hours) might improve the alignment of expecta-
tions. Exposing pre-apprenticeship program participants to
these realities might also strengthen the pipeline.

Second, high noncompletion rates are cause for con-
cern, given that 40 percent of apprentices drop out of the
program. Prior survey research identified challenges with
obtaining required work hours because of work availabil-

High noncompletion rates
are cause for concern,
given that 40 percent of
apprentices drop out of
the program.

ity and concerns with the work environment (Arnold and
Kelly, 2024). In our analysis, union-affiliated programs had
higher completion rates, consistent with prior literature
(Argyres and Moir, 2008; Bradley and Herzenberg, 2002;
Nehls, 2019), but we do not know whether their success can
be attributed to better screening of applicants, a different
pool of applicants, or program structure. Currently, after
obtaining permanent registration status, apprenticeship
programs are subject to federal review only every five years.
State apprenticeship agencies and the federal Office of
Apprenticeship are required to provide technical assistance
to programs identified in this review as having below-
average completion rates (Code of Federal Regulations,
Title 29, Part 29). Revisiting recertification requirements
and funding eligibility could help ensure that apprentices
have access to programs that set them up for success.
Third, most apprenticeship programs are very small.
This leaves two options for scaling: Incentivize the devel-
opment of intermediaries to support a large number of
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employers in adopting and growing small-scale apprentice-
ships (Lerman and Craig, 2023), or build additional appren-
ticeship program capacity by developing new, larger-scale
programs. All of this will require funding. Estimates vary;
Lerman (2019) argues that the United States needs to spend
$9 billion per year to grow apprenticeships to the same scale
that the United Kingdom has achieved. However, appren-
ticeship providers might encounter barriers to expansion,
such as additional monitoring and reporting requirements
for programs of five apprentices or more. For example, such

f the United

States focuses on
apprenticeship as the
main vehicle to meet
labor demand without
addressing capacity
and noncompletion, the
country will fall to meet
the growing construction
workforce demand.

programs are required to have and maintain an affirmative
action program (ApprenticeshipUSA, undated-b). Further-
more, federal guidelines recommend having one mentor
for every apprentice to ensure safety on the worksite, which
might also constrain scaling efforts (Tran, 2023). Some
states have modified this ratio to increase capacity within
existing programs.

Finally, as noted by Gallup (2024, p. 28) in her review
of apprenticeship evidence, “apprenticeship is expanding
without a research foundation that points to the design ele-
ments that contribute to successful apprenticeship.” Simply
put, we know little about what works in apprenticeship.
To scale apprenticeship into a fully fledged postsecond-
ary pathway to the middle class, we need to have a better
understanding of

« apprenticeship noncompletion: Why do apprentices
drop out (e.g., program factors, personal factors,
misaligned expectations)? What are their outcomes?
What works in program design to support comple-
tion, both overall and for historically underrepre-
sented groups?

o unregistered or industry-driven apprenticeship:
How many unregistered apprenticeships exist? What
are employers’ reasons for not registering? What are
the outcomes of unregistered apprenticeship partici-
pants? How can we leverage unregistered apprentice-
ship as an opportunity to scale?

o apprenticeship application and screening: What
does the process of applying for an apprenticeship
look like, and who gets in? How do applicant screen-
ing approaches relate to completion outcomes?
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+ outcomes beyond completion and placement: Does capacity and noncompletion, the country will fail to meet

apprenticeship provide access to a middle-class the growing construction workforce demand. Likewise,
living standard (in terms of income stability, work- if nonapprenticeship pathways do not receive sufficient
ing conditions, job satisfaction, and family forma- attention and investment and apprenticeship is unable to
tion)? How does apprenticeship relate to longer-term fill in the gaps, labor shortages will continue. Wages in the
health and employment outcomes? construction industry will continue to rise, and a small,

« perceptions of and access to apprenticeship: What relatively nondiverse population will benefit from market
is the social status of apprenticeship as a workforce conditions. Increased costs and limited workforce mean
pathway, and how does that vary by demographic that residential construction will again take a back burner,
background? At what stage in the pipeline do dispar- prolonging the housing crisis. Workforce constraints will
ities in representation arise? How does the location delay national investments in U.S. infrastructure, including
of larger-scale apprenticeship programs influence energy transition and strategic onshoring efforts. Whether
the makeup of apprentices? through expanding apprenticeship or through other work-

If the United States focuses on apprenticeship as the force pathways, the United States must first rebuild its

main vehicle to meet labor demand without addressing construction workforce in order to rebuild the country.
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Notes

L Construction spending is the value of construction installed or erected at a given site, aggregated across the United States. For more details, see U.S.
Census Bureau, undated-b.

2 In this paper, we distinguish between apprenticeship, which is the larger approach or pathway, and apprenticeships, which are the specific opportunities
for individuals.

3 For example, according to job-to-job flows data in the construction industry (U.S. Census Bureau, 2024), average flows into the construction industry
from other sectors were 23,000 (over the period from the third quarter [Q3] of 2020 to Q3 of 2023) compared with an average of 20,000 people flowing out
of the construction industry to other industries, over the same period.

4 Postsecondary education training primarily grants credentials for electrical and power transmission installers; building/construction finishing, manage-
ment, and inspection; carpenters; and plumbing and related water supply services. Approximately 90 percent of students enrolled at postsecondary institu-
tions in construction-related fields pursued credentials related to these four categories (National Student Clearinghouse Research Center, 2024).

> The ACS (U.S. Census Bureau, 2023) collects detailed demographic, social, economic, and housing data from a representative sample of households
across the United States. We use the demographic and employment information collected in the ACS to bound the latent construction talent pool.

© We define closing programs as those without active registered apprentices in a year for which we have complete data. For example, a program that had at
least one active apprentice in 2021 but none in 2022 and 2023 is considered a closing program in 2021.
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